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Gowin RiscV_AE350_SOC DSP # 42w Fe s 5%, 4t 41 i) ok $od
O, AR RO, 7 (8 P e PREE T R BT E S R G XL
B AR R, BN RESEAEHE, WAREEEMNRETHRES
FERIZE . DSP AT o AL K R 2R 15 5 Ab R E R N 1] . 5 FH
g1, {FH RDS #4F T HEAT R 5T R, BRFHA AR
VIR, R EZEEET ARG, BAERTF R E,

DSP #Ega 2 e BUZE I B EE TR Lo A DU LSS AR B
B, fEHIES R B JED KB FERER S SuiteRs. DHeRs. T EEEL.
SVM B %, FE S A HE s 3L, 28 3 5 BRI LIRS VA R B
B,

A F DSP sz Iy, HFRAE DSP #Fgn e eh B0 1 Sk S0
XL SL 5 T BB D SR TN S S5 R, DAIhRESRRBIE N 4 5
X WHFR:

® riscv_dsp basic_math.h

riscv_dsp_complex_math.h
riscv_dsp_controller_math.h
riscv_dsp_filtering_math.h
riscv_dsp_matrix_math.h
riscv_dsp_statistics_math.h
riscv_dsp_transform_math.h
riscv_dsp_utils_math.h
riscv_dsp_svm_math.h

riscv_dsp_distance_math.h

riscv_dsp_sort_math.h

o1l S 7 LA FH B A R O [l B AT B4, W] LATE C ST
£, % 3344 riscv_dsp_basic_math.h.

E!
RIS FE AT e, 428 Ml 48 pR BB 275 Sk UM riscv_dsp_controller_math.h RS2, 4n sk
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2 MER 2.1 Newlib 1 MCUIib T B4k #4425 T

FE{E ] DSP ISA ALK EERR Kz, 63 FH 4 P64 b i -mext-dsp SRIT S T ELREAH
DSP gk i B € ST UM R AR ORAEE  8dE, DMET )5
SEALTR X SR EAIE X T riscv_dsp_math_types.h, W1FAR, q7 t
T 8 %%, q15_t T 16 %84, o31_t HT 32 fr %%, 963 _t HT
64 5%, float32_t AT 32 AL HKEEVF AL, float64_t FT- 64 A XUt T

Mo R FR:

® typedefint8 tq7 t; I* q7 type */

® typedefint16_tg15 t; I* q15 type */

® typedefint32_t q31_t; I* q31 type */

® typedefint64 t g63 t; /* q63 type */

® typedef float float32_t; /* single-precision floating-point type */
® typedef double float64 t; /* double-precision floating-point type */

2.1 Newlib §1 MCUlib T B4&EHHEREIEIR
B BB B SCAEAE, ASE ) TR 77 AN F R Rk I, A4 A
FIT Newlib #1 MCUIib [l B4
® -Idsp ¥z DSP A gmfE k% (libdsp.a)
® -mext-dsp JIj3 DSP ISA ¥ J&
® -Im 43 libm math K%

W H bR RS EF DSP ISA ¥ R inist DSP #2505, A
Fi-ldsp #4%— M4 DSP A4 gmfE i $U%E (libdsp.a) HINHAEF. Wi
Hir R DSP ISA § &, NIM# A -Idsp -mext-dsp £ [ &, LA
B LT IPERE
!

{4 HI-Idsp -mext-dsp LT N T, AREEASZ R DSP ISA ¥ BN R4 LigiT, &
T i sy 2 HH B0 1)

405 FH RS 5 A8 A libm math B8 5078 B8 84 11 1) DSP #c-4
TR %% 0 (BD, riscv_dsp_std_f32, riscv_dsp_rms_f32,
riscv_dsp_cmag_f32, riscv_dsp_sqrt_f32 fll riscv_dsp_atan f32), N{#
FH-lm 310

2.2 Glibc T EL8ERVEEIEIXIN

Xt ¥ glibe THAE ] F R E I 45 -
® -static fiJTFHAHEE
® -dsp % JC DSP ISA J J£ ) DSP #1:4i f bfi £
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2.3 DSP 342 FE bR £ 1) E s e 55

-ldsp p #%4:E DSP ISA ¥ &) DSP 32w A5 ok B %
CHREJEHEE, ZRiH-ldsp hw &350, 1N — MR E-Idsp p)
-Im %32 libm math &%k E

SRR S BERTH AR MR, K 2-1 845 7 AR
KT 5 2 DSP ISA 7 SCRF I B T o

® 21 SRR
R DSP ISA # J& BRI T
Static Linking Without -static -ldsp
With -static -Idsp_p
Dynamic Linking (default) Without -ldsp
With -ldsp_p

FrisiE i HA DSP ISA ¥ (fil4n, -static -Idsp_p Fl-ldsp_p), HF
XE R R RGN R, AR (Flhn, -static -Idsp F-
ldsp), IXHFASCREY R B RS, 15 H RS & g0 N B H
1 B AR R4

U N AR P R i RE, JF B E A A libm math bR 25078 R £ 4%
1) DSP B gmAE sk $dz 0 (B, riscv_dsp_std 32,
riscv_dsp_rms_f32, riscv_dsp_cmag f32, riscv_dsp_sqrt 32 F
riscv_dsp_atan_f32), IHHLREH-Im #E I,

2.3 DSP B 4RiE iR B EE RO BB %I 57

SUG1032-1.0

DSP # 4wt ek B & N 32 £ RiscV_AE350_SOC MCU “F & fij ¥
i, 4 FAEEATF R, MR NE (SR N RS A E
B4 R Hbdl, 25 4 FI5F0. NERANTRE R, X SR H%
I SEE &R MRAE— N, SRJ51EH SIMD DSP #5443, LIRS TERE. M
X FF RN AF RS A — AN, BRONAES SFRINAZ VT, FEA SRR 55U
o] 1) MCU £ S8tk JEX 55 F 9 o T SRR IEXT 5505 0 ) MCU,  JEXT 5%
PANF A ZERE, H2SHASEMR . RiscV_AE350_SOC
MCU Gnfaf b B AEXF 5515 ] R VEAIHE A, 1525 RiscV_AE350_SOC 44 Al
CSR & X

DSP #2508 SCHF RS A Q31 A F32 AR 4 5
KA, HUEALL 4 75 hbxs 5505 50 8. Q156 A1 Q7 705l 2 71 A 1
FAPEAE R, BRI R A BIBA 2 TR 1 S b e, ikt 32
£ RiscV_AE350_SOC MCU Wil A—8, FRERAF Q15 Q7
HAm AN R AE 4 50 S Rk EUF IR, a0 s

q7_tinputAlblocksize] __ attribute__ ((aligned(4)));

g15_t outputvec|blocksize] __ attribute _ ((aligned(4)));
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2 Wk 2.3 DSP #f-4h At bR 2502 1 K 1l 5%

DL BRI, AN 2 I B 55 Vg i) -
P ] 2% BRI A

R A

Arc tangent %1

Arc tangent 2 K%

Cosine A%

Sine K%L

P 7 A R A

DA BRI, AN 75 2 4 2 BN 557 1) -
8T H F32 s S A o NEA IR ek 2
8T Q31 Hidh 220 i N 2H 1) ek £
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3 PR O ik 3.1 FHEAREE

3@%&5%11 ik

PAUN S D RE 2R, 70 B VRN IE DSP B9 R pR A% (1 bR K

H

3.1 EXRHY

3.1.1 @IHMEHRH
ANHME R E, T AR R E P SRBUTR AT ME, SRR EANH
maE, SEIERE S oR:
for (n = 0; n < size; n++)
dst[n] = (src[n] < 0) ? -src[n] : src[n];

DSP Hftg A b 8502 SCHF DL AN R SR AL B XHE s 8 3
Q31. Q15 A1 Q7, LAN A&7 PELHHAR 5 A LHE e 2

riscv_dsp_abs_£32
JEA
void riscv_dsp_abs_f32 (float32_t *src, float32_t *dst, uint32_t size)
¥
® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector
® [in] size number of elements in a vector
B [EME:
None
riscv_dsp_abs_q31
JRAY
void riscv_dsp_abs_q31 (gq31_t *src, q31_t *dst, uint32_t size)
2

® [in] *src pointer of the input vector

SUG1032-1.0 6(209)
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SUG1032-1.0

® |[out] *dst pointer of the output vector
® [in] size number of elements in a vector
yAELER
None
!
o fith a5 RI¥E N[0, OX7FFFFFFF];
® WL N {E A INT32_MIN (0x80000000), M4t fE/y INT32_MAX (Ox7FFFFFFF).

riscv_dsp_abs_q15
JRAY
void riscv_dsp_abs_q15 (q15_t *src, q15_t *dst, uint32_t size)
¥
® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector
® [in] size number of elements in a vector
R [EME -
None
!

o i R MTEEIN[0, OX7TFFF];
® IS AMEY INT16_MIN (0x8000), MI%HifE 4y INT16_MAX (OX7FFF).

riscv_dsp_abs_q7
JEA
void riscv_dsp_abs_q7 (q7_t *src, q7_t *dst, uint32_t size)
¥
® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector
® [in] size number of elements in a vector
B [EME:
None
!

® & RIMEEIA0, OX7F];
® LR ANMEA INT8_MIN (0x80), N4 HE A INT8_MAX (0x7F).

7(209)
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3.1.2 RFEH
SKATRREL, 73 AP AS B BRI 1) B R BRI S ST R BEAT AR N, 45 R AR
KENHMRE, SRR PR:
for (n = 0; n < size; nt++)
dst[n] = src1[n] + src2[n];

DSP B AF 2w FE A B X FF DL N AN R B R B R A pR B 7
Q31. Q15. Q7 MHABBHEIERY, LUF &5 FEH R SN KA BR %L

riscv_dsp_add_£32
JRE.

void riscv_dsp_add_f32 (float32_t *src1, float32_t *src2, float32_t
*dst, uint32_t size)

ZH.
[in] *src1 pointer of the first input vector
[in] *src2 pointer of the second input vector

[out] *dst pointer of the destination vector

[in] size size of elements in a vector
yACILER

None

riscv_dsp_add_q31

A

void riscv_dsp_add_q31 (q31_t *src1, q31_t *src2, g31_t *dst,
uint32_t size)

28
[in] *src1 pointer of the first input vector
[in] *src2 pointer of the second input vector

[out] *dst pointer of the destination vector

[in] size number of elements in a vector
AR

None

!

SRANZE S AN Q31 A F5E HI[0x80000000, 0x7FFFFFFF].

SUG1032-1.0 8(209)
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riscv_dsp_add_q15

JREL.

void riscv_dsp_add _q15 (q15_t *src1, g15_t *src2, q15_t *dst,
uint32_t size)

2.
[in] *src1 pointer of the first input vector
[in] *src2 pointer of the second input vector

[out] *dst pointer of the destination vector

[in] size number of elements in a vector
R [EME:

None

!

SRRy Q15 KM )7 H[0x8000, 0x7FFF].

riscv_dsp_add_q7

JRAY.

void riscv_dsp_add_q7 (q7_t *src1, q7_t *src2, q7_t *dst, uint32_t
size)

S
® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector
® [out] *dst pointer of the destination vector
® [in] size number of elements in a vector

R [EME

None
Ve

RANGERMAy Q7 M7 FHI[0x80, OX7F].
riscv_dsp_add_u8_ul6
JRAY

void riscv_dsp_add_u8 u16(uint8_t *src1, uint8_t *src2, uint16_t *dst,
uint32_t size)

S
® [in] *src1 pointer of the first input vector

® [in] *src2 pointer of the second input vector

SUG1032-1.0 9(209)




3 PR O ik 3.1 FHEAREE

® |[out] *dst pointer of the destination vector
® [in] size number of elements in a vector
yACIER
None
bE
PN uint8_t HdiE SR AN 45 BARAF N uint16_t 287,

3.1.3 KR
KEREL 73 B AS R ) AR SR A s R AT A RR, 45
RRKENH Wb, SCBURI T FrR:
for (n = 0; n < size; n++)
dst[n] = src1[n] / src2[n];

DSP H A2 Re bR B2 SCRF LA AN RIS SR R e el B 7 s 2R
Q31 FHABEIEIEA,  LUN % PEARHEAR A K7 R AL

riscv_dsp_div_£32
JRE.

void riscv_dsp_div_f32 (float32_t *src1, float32_t *src2, float32_t *dst,
uint32_t size)

ZH.
[in] *src1 pointer of the first input vector (dividend vector)
[in] *src2 pointer of the second input vector (divisor vector)

[out] *dst pointer of the destination vector (quotient vector)

[in] size number of elements in a vector

yCACILER

None

riscv_dsp_div_q31
JEA
g31_triscv_dsp_div_q31 (q31_t src1, q31_t src2)
SH-

® [in] src1 dividend value

® [in] src2 divisor value

R [EME:

Quotient value

SUG1032-1.0 10(209)




3 bR Hd L ik

E!
® srcl FIZEXHE R /N src2 FIZE%HE ;
o RBUCHER SRR, A&,

riscv_dsp_div_u64_u32
JRAY:
q31_triscv_dsp_div_u64_u32 (uint64 _t src1, uint32_t src2)
Z2¥:
® [in] src1 dividend value
® [in] src2 divisor value
R [EME:
Quotient value
!

® srct fi#% 32 AL HME RN T sre2 i 32 ALRIME, IR TR
o LMAUCER R bRE, MAZME.

riscv_dsp_div_s64_u32
JEA
q31_triscv_dsp_div_s64 u32 (q63_t src1, uint32_t src2)
Y
® [in] src1 dividend value
® [in] src2 divisor value
B [EME:
Quotient value
!

® srcl 4% 31 M RINHE R /NT sre2 4758 31 AL 4 XA ;
o RBULHE SRR, A&,

3.14 RIREH

SUG1032-1.0

MABRBUH T ENA R AR, R EERE, KBUERE T Fos:

for (output = 0, n = 0; n < size; n++)

output += src1[n] * src2[n];

DSP # A2 Re bR B2 STRF LU AN RIS SR 0 il A R B 9 R

Q31. Q15. Q7 MHABBHERS, LLIH &P ERR IR A KA K

.
.
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riscv_dsp_dprod_£32

JREL.

float32_t riscv_dsp_dprod_f32 (float32_t *src1, float32_t *src2,
uint32_t size)

Z2¥:
® [in] *src1 pointer of the first input vector
® [in] "src2 pointer of the second input vector
® [in] size number of elements in a vector
R [EME:
Dot product of the two input vectors
riscv_dsp_dprod_q31
JRE
63 _triscv_dsp_dprod q31 (q31_t *src1, q31_t *src2, uint32_t size)
ZH:
® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector
® [in] size number of elements in a vector
yACILER
Dot product of the two input vectors
!
REMEIR N Q48, ALK 063 _t.
riscv_dsp_dprod_q15
JEA
63 _t riscv_dsp_dprod_q15 (q15_t *src1, q15_t *src2, uint32_t size)
¥
® [in] "src1 pointer of the first input vector
® [in] "src2 pointer of the second input vector
® [in] size number of elements in a vector
R [EME:
Dot product of the two input vectors
!
REME IR A Q30, 28E1H 963 _t.

12(209)
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riscv_dsp_dprod_q7
JRAY:
g31_triscv_dsp_dprod_q7 (q7_t *src1, q7_t *src2, uint32_t size)
Z2¥:
® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector
® [in] size number of elements in a vector
R [EME:
Dot product of the two input vectors
!
REE RS Q14, KA5H 31 _t.
riscv_dsp_dprod_u8
B

uint32_t riscv_dsp_dprod_u8 (uint8_t *src1, uint8_t *src2, uint32_t
size)

S
® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector
® [in] size number of elements in a vector
R [EME
Dot product of the two input vectors
bEy

MWk, FTAI—A uint8 t HIEA A —4 uint8_t #dE, AR5 Bhng R3] — uint32_t
2ngs.

riscv_dsp_dprod_u8xq15
JRAL:

g31_triscv_dsp_dprod_u8xq15 (uint8_t *src1, q15_t *src2, uint32_t
size)

S
® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] size number of elements in a vector

iR EE -
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Dot product of the two input vectors
!
SepR %, H T AR —> uint8_t EdlE A 5 — A q15_t #idls, S5 RMEREB|—4> q31_t 2
o
riscv_dsp_dprod_q7xq15
JER:

q31_triscv_dsp_dprod_q7xq15 (q7_t *src1, q15_t *src2, uint32_t
size)

Z2¥:
® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector
® [in] size number of elements in a vector
R [EME:
Dot product of the two input vectors
!
R AT — A q7_t BARAI S — A q15_t B, RIS RN R B A 931_t RIng.

3.1.5 FEER

SUG1032-1.0

FIL AR 73 A AN F R ) BRI S Je SR EBEAT AR, R
BHANHKIAE, SRR s

for (n = 0; n < size; n++)
dst[n] = src1[n] * src2[n];

DSP H A2 Re b8 B2 STRF U AN RIS SR ol s B 7 R
Q31. Q15. Q7 AMHAMKHEIEA, LU &7 PR IR 5 ik e 2

riscv_dsp_mul_£32
JREL

void riscv_dsp_mul_f32 (float32_t *src1, float32_t *src2, float32_t
*dst, uint32_t size)

S
[in] *src1 pointer of the first input vector
[in] *src2 pointer of the second input vector

[out] *dst pointer of the destination vector

[in] size number of elements in a vector

iR EE -
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None
riscv_dsp_mul_q31
JREY:

void riscv_dsp_mul_qg31 (q31_t *src1, q31_t *src2, g31_t *dst,
uint32_t size)

2.
[in] *src1 pointer of the first input vector
[in] *src2 pointer of the second input vector

[out] *dst pointer of the destination vector

[in] size number of elements in a vector

R [EME:

None

!

ek sh WA Q31 ZAY (75 FEI[0x80000000, 0x7FFFFFFF].
riscv_dsp_mul_q15

R

void riscv_dsp_mul_qg15 (q15_t *src1, q15_t *src2, g15_t *dst,
uint32_t size)

ZH.
[in] *src1 pointer of the first input vector
[in] *src2 pointer of the second input vector

[out] *dst pointer of the destination vector

[in] size number of elements in a vector
R [EME

None

bEy

ek FMAIH Q15 KA 117G HI[0x8000, OX7FFF].
riscv_dsp_mul_q7

AL

void riscv_dsp_mul_q7 (q7_t *src1, q7_t *src2, q7_t *dst, uint32_t
size)

ZH

® [in] *src1 pointer of the first input vector

SUG1032-1.0 15(209)
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® [in] "src2 pointer of the second input vector
® [out] “dst pointer of the destination vector
® [in] size number of elements in a vector

R [EME:

None
!
ey g Ry Q7 A )76 I [0x80, 0x7F].
riscv_dsp_mul_u8 ul6

JER:

void riscv_dsp_mul_u8_u16 (uint8_t *src1, uint8_t *src2, uint16_t
*dst, uint32_t size)

28
[in] *src1 pointer of the first input vector
[in] *src2 pointer of the second input vector

[out] *dst pointer of the destination vector

[in] size number of elements in a vector
ACIER

None

!

Feik 4 BARAE N uint16_t *dst.

3.1.6 Bl A%
WU eRE, TR RS R TR KRR, SRIRIREANH R E, Ll
RN T o
for (n = 0; n < size; n++)
dst[n] = -src[n];

DSP B AF w2 BB 3R DL AN R B R B B R 7
Q31. Q15 M1 Q7, LLF& TR R SN BUR R

riscv_dsp_neg 32

JRAY.
void riscv_dsp_neg_f32 (float32_t *src, float32_t *dst, uint32_t size)

ZH

® [in] *src pointer of the input vector

SUG1032-1.0 16(209)
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® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector
R [EME:
None

riscv_dsp_neg q31
JRAY:
void riscv_dsp_neg_q31 (q31_t *src, q31_t *dst, uint32_t size)
Z2¥:

® [in] "src pointer of the input vector

® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector
R [EME:
None

!

® &t B [0x80000001, Ox7FFFFFFF];
® U AN INT32_MIN (0x80000000), it {E 4 INT32_MAX (0x7FFFFFFF).

riscv_dsp_neg q15
JRE
void riscv_dsp_neg_q15 (q15_t *src, q15_t *dst, uint32_t size)
ZH:
® [in] *src pointer of the input vector
® [out] *dst pointer of the output vector
® [in] size number of elements in a vector
yCACILER
None
!

® it 45 RG] 9[0x8001, OX7FFF];
® RN INT16_MIN (0x8000), W% H{E )y INT16_MAX (OX7FFF),

riscv_dsp_neg q7
JRAY
void riscv_dsp_neg_q7 (q7_t *src, q7_t *dst, uint32_t size)
2

® [in] *src pointer of the input vector

17(209)
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® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector
R [EME:
None

!

® &5 RIMTEE N[0x81, 0X7F];
® UIRHAME A INT8_MIN (0x80), NI4HE N INT8_MAX (0x7F).

3.1.7 IR
fWF R, TR AR RN R W — N, SRIKIKE ANE
&, SERLEAR R poR:
for (n = 0; n < size; n++)
dst[n] = src[n] + offset;

DSP H A2 RE bR B2 SCRF LU AN RIS SR (R R B 7 s 2R
Q31. Q15. Q7 MHAMHHERA, LN & 40 I8 %2 e6 £

riscv_dsp_offset_£32

JREL.

void riscv_dsp_offset 32 (float32_t *src, float32_t offset, float32_t
*dst, uint32_t size)

ZH:
® [in] *src pointer of the input vector
® [in] offset constant offset value
® [out] *dst pointer of the output vector
® [in] size number of elements in a vector
yCACILER
None
riscv_dsp_offset_q31
JEA

void riscv_dsp_offset_q31 (q31_t *src, q31_t offset, q31_t *dst,
uint32_t size)

ZH:
® [in] *src pointer of the input vector
® [in] offset constant offset value

® |[out] *dst pointer of the output vector

SUG1032-1.0 18(209)
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® [in] size number of elements in a vector
R [EME:
None
!
ZE FUE AT Q31 AL EI[0x80000000, 0x7FFFFFFF],
riscv_dsp_offset_q15
JER:

void riscv_dsp_offset q15 (q15_t *src, q15_t offset, q15_t *dst,
uint32_t size)

Z2¥:
[in] *src pointer of the input vector
[in] offset constant offset value
[out] *dst pointer of the output vector
[in] size number of elements in a vector
R [EME:
None
!
S5 BUEMATN Q15 ARG EI[0x8000, OX7FFF].
riscv_dsp_offset_q7

A

void riscv_dsp_offset_q7 (q7_t *src, q7_t offset, q7_t *dst, uint32_t
size)

28
[in] *src pointer of the input vector
[in] offset constant offset value

[out] *dst pointer of the output vector

[in] size number of elements in a vector
AR

None

!

SEREMEATY Q7 KA RIERI[0x80, 0X7F].
riscv_dsp_offset_u8

JRR
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void riscv_dsp_offset_u8 (uint8_t *src, q7_t offset, uint8_t *dst,
uint32_t size)

2H.
[in] *src pointer of the input vector
[in] offset constant offset value

[out] *dst pointer of the output vector

[in] size number of elements in a vector
AR

None

bE

S5 FHE AT uint8_t 2884 1) I [0x00, OXFF].

3.1.8 FERERH
AR, TRE A R R TR e LA AW AR, A SRR IR
BANHR RS, SEIEE R
for (n = 0; n < size; n++)
dst[n] = src[n] * scaling_value;

EH P BERKITEOLT, SINSHL shift KRB AR, KT
ZHMEMNH, B BAIRRA R (3 3.1.8.2~3.1.8.5 7).

DSP # A+ 2 Re b8 B2 STRF LU ARSI SR i iR B 9 i
Q31. Q15. Q7 ANHAMKHEIEAL,  LLT &7 PR R 54 R 2

riscv_dsp_scale_f32
JREL

void riscv_dsp_scale_f32 (float32_t *src, float32_t scale, float32_t
*dst, uint32_t size)

Z2H:
[in] *src pointer of the input vector
[in] scale constant scaling value

[out] *dst pointer of the output vector

[in] size number of elements in a vector
R [EME :
None
P -

#define size 2

SUG1032-1.0 20(209)
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float32_t src[size] = {0.8167, 0.5};
float32_t dst[size] = {0};

float32_t scale = 0.4;

riscv_dsp_scale f32(src, scale, dst, size);

AR FEAEE A T Q31. Q15 5 Q7 281 47 i R #L

riscv_dsp_scale_q31

JRAY:
void riscv_dsp_scale_q31 (q31_t *src, q31_t scalefract, int8_t shift,

q31_t *dst, uint32_t size)

Z2¥:

[in] *src pointer of the input vector

[in] scalefract constant fractional scaling value

[in] shift bits for result adjustment (Please refer to the note below)
[out] *dst pointer of the output vector

[in] size number of elements in a vector

IR [EME

None

T8RN, RN Q31 RANEHE N, AT LAME NS E shift k45 1A,
IRt shift 75N 0~31;
PR R E S I R, W R s

dst[n] = (src[n] * scalefract) >> (31 - shift)

Where 0 <= n < size and 0 <= shift <= 31.

riscv_dsp_scale_q15

JREL
void riscv_dsp_scale_q15 (gq15_t *src, q15_t scalefract, int8_t shift,

g15_t *dst, uint32_t size)

ZH:

[in] *src pointer of the input vector

[in] scalefract constant fractional scaling value

[in] shift bits for result adjustment (Please refer to the note below)
[out] *dst pointer of the output vector

[in] size number of elements in a vector

21(209)
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w
=

yACILER
None
bE
o i rHCRIR, SERNAE Q15 KB A, W] LUE A fn NS shift RS R,

M E T shift BITEEIDNY 0~15;
o ERECREHSEHIERE, WA

dst[n] = (src[n] * scalefract) >> (15 - shift)
Where 0 <= n < size and 0 <= shift <= 15.
riscv_dsp_scale_q7
JRAY:

void riscv_dsp_scale_q7 (q7_t *src, q7_t scalefract, int8_t shift, q7_t
*dst, uint32_t size)

¥

[in] *src pointer of the input vector

[in] scalefract constant fractional scaling value

[in] shift bits for result adjustment (Please refer to the note below)

[out] *dst pointer of the output vector

[in] size number of elements in a vector
IR [EME

None

o HTHoERoR, SRNE Q7 KAV, 7T LME AN SE shift SRS RAE, b
R shift TSN 0~7;
o RBUOREIN LB RE, WRFTR:

dst[n] = (src[n] * scalefract) >> (7 - shift)
Where 0 <= n < size and 0 <= shift <= 7.
riscv_dsp_scale_u8

AR

void riscv_dsp_scale_u8 (uint8_t *src, q7_t scalefract, int8_t shift,
uint8_t *dst, uint32_t size)

ZH:
® [in] *src pointer of the input vector
® [in] scalefract constant fractional scaling value

® [in] shift bits for result adjustment (Please refer to the note below.)

SUG1032-1.0 22(209)
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[out] *dst pointer of the output vector
[in] size number of elements in a vector
yACIER

None

o T HIMEMEIERAA uint8_t, BT LAGE RS Bk AT uint8_t 2R [{YERI[0x00,
OxFF], mJLAE F NS5 shift RIHE 45 RAE, HRE shift FISEHEHN 0~7;
o EREKENSEHIERE, WA

dst[n] = (src[n] * scalefract) >> (7 - shift)

Where 0 <= n < size and 0 <= shift <= 7.

3.1.9 BHRH
AR, H TR E RN TR LA - DNEE T RAL, I RIRIK
%Aﬁﬁﬁitﬁﬁ%&%ﬁ%%ﬁ%%ﬁﬁﬁE%yi%ﬁﬁ@?%
N

for (n = 0; n < size; n++)

{
if (shift < 0)
dst[n] = src[n] > (-shift);
else
dst[n] = src[n] « (shift);
}

DSP # A 2iRe b8 B2 SCRF LU AR SR SR RS A R B 7 i R
Q31. Q15. Q7 AMHAMKHEIEA, LU &7 AR AR A R 2

riscv_dsp_shift_q31
JREL

void riscv_dsp_shift_ q31 (q31_t *src, int8_t shift, q31_t *dst, uint32_t
size)

ZH:
® [in] *src pointer of the input vector
® [in] shift signed shift value
® [out] *dst pointer of the output vector

® [in] size number of elements in a vector

R EE -

SUG1032-1.0 23(209)
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None
E!

o HIEFIMERE, BALMEIAKT 32, & MEEHR AT HEA £
o ZREMIAIY Q31 213 FI[0x80000000, Ox7FFFFFFF].

i

#define size 1024

q31_t src[size] = {-**};

g31_t dst[size];

q31_t shift = 1;

riscv_dsp_shift_q31(src, shift, dst, size);

A FIFEE T Q15 8 Q7 KA IR AL R 2
riscv_dsp_shift q15

B,

void riscv_dsp_shift_q15 (gq15_t *src, int8_t shift, g15_t *dst, uint32_t
size)

¥

[in] *src pointer of the input vector

[in] shift signed shift value

[out] *dst pointer of the output vector
[in] size number of elements in a vector
B [EME:

None

o EEFINMERE, BAMEAAKRT 16, HNGERATREAIEH:
o ZEHMATN Q15 HKAYMEHI[0x8000, OX7FFF].

riscv_dsp_shift q7
JRAL:

void riscv_dsp_shift_q7 (q7_t *src, int8_t shift, q7_t *dst, uint32_t
size)

ZH:
® [in] *src pointer of the input vector
® [in] shift signed shift value

® |[out] *dst pointer of the output vector

24(209)
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® [in] size number of elements in a vector
R [EME:
None

bE

® HERINERE, BAMESAKT 24, HNEERATHEA IEH;
o ZiRHMIAN Q7 KM EH[0x80, 0X7F].

riscv_dsp_shift u8

JRAY.
void riscv_dsp_shift_u8 (uint8_t *src, int8_t shift, uint8_t *dst, uint32_t
size)
S
® [in] *src pointer of the input vector
® [in] shift signed shift value
® [out] *dst pointer of the output vector
® [in] size number of elements in a vector
ACIER
None
E!

o EEIIMERE, BAIMMESIAKT 24, SR ATHEA L,
o ZER{EMAIN uint8_t 2R [FYERI[0x00, OXFF].

3.1.10 REFRHK
SRZEREL A MNP AS [ 08 ) 2 HR SR AR A Te 3 AT AR, 45 R AK
WENHBIME, SR T rR:
for (n = 0; n < size; n++)
dst[n] = src1[n] - src2[n];

DSP # AT 2 Re b8 B2 SCRF LU AR SR SR R 22 s B 7 i R
Q31. Q15. Q7 AMHAMKHEIEA, LU &7 PEA IR 2R 22 e 4

riscv_dsp_sub_£32
JRAY

void riscv_dsp_sub_f32 (float32_t *src1, float32_t *src2, float32_t
*dst, uint32_t size)

ZH

® [in] *src1 pointer of the first input vector

SUG1032-1.0 25(209)
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® [in] "src2 pointer of the second input vector
® [out] *dst pointer of the output vector
® [in] size number of elements in a vector
R [EME:
None
riscv_dsp_sub_q31
JRAY:

void riscv_dsp_sub_q31 (q31_t *src1, q31_t *src2, g31_t *dst,
uint32_t size)

2.
[in] *src1 pointer of the first input vector
[in] *src2 pointer of the second input vector

[out] *dst pointer of the output vector

[in] size number of elements in a vector

R [EME:

None

E!

g ATy Q31 R 13 [l [0x80000000, 0x7FFFFFFF].
riscv_dsp_sub_q15

5.

void riscv_dsp_sub_q15 (gq15_t *src1, q15_t *src2, q15_t *dst,
uint32_t size)

ZH:

[in] *src1 pointer of the first input vector

[in] *src2 pointer of the second input vector
[out] *dst pointer of the output vector

[in] size number of elements in a vector

R [EME :

None

!

g5 FHIAA Q15 AL 7E [F[0x8000, 0x7FFF].
riscv_dsp_sub_q7

JREL:
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void riscv_dsp_sub_q7 (q7_t *src1, q7_t *src2, q7_t *dst, uint32_t

size)
2
® [in] "src1 pointer of the first input vector
® [in] "src2 pointer of the second input vector
® [out] “dst pointer of the output vector
® [in] size number of elements in a vector
R [EME:
None

FE!
gE AN Q7 2R YE FEI[0x80, 0X7F].
riscv_dsp_sub_u8_q7

JRAL.

void riscv_dsp_sub_u8_q7 (uint8_t *src1, uint8_t *src2, q7_t *dst,
uint32_t size)

28
[in] *src1 pointer of the first input vector
[in] *src2 pointer of the second input vector

[out] *dst pointer of the output vector

[in] size number of elements in a vector
AR

None

!

5SRO Q7 KA HTEHI[0x80, OX7F].

3.2 ERH
ST ST AL RLGE B DSP B A, SR

BN SERGER S R ECR A S, BN AT R AR N[, R, S,
R, ]

3.2.1 #IEERH

IR R HT IR ER B, SRS AHNAE, S
SR/

for (n = 0; n < size; n++)
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dst[2 * n] = src[2 * n];
dst[2*n+ 1] =-src[2 * n + 1];

DSP A gmFE A B2 S 3 DL R AN RIS R S B B R B 7 A
Q31 1 Q15, PLF&T IR S I 2 R 5L

riscv_dsp_cconj_£32
JREL.

void riscv_dsp_cconj_f32 (const float32_t *src, float32_t *dst, uint32_t
size)

Z2¥:
® [in] "src pointer of the input complex vector
® |[out] *dst pointer of the output complex vector
® [in] size number of complex elements in a vector
AR
None
i -
—HAE 3 NEIURNE I ES + 41, 4 - 7, -3 + 5i), FILHLAIFHT

//Complex vector is arranged with real and imaginary parts
interleaved.

#define size 3
float32_t src[2 * size] = {3.0, 4.0, 4.0, -7.0, -3.0, 5.0};
float32_t dst[2 * size];
riscv_dsp_cconj_f32(src, dst, size);
ARGl FEREE T Q31 B8 Q15 KA (LR 5 R KL
riscv_dsp_cconj_q31
JREL
void riscv_dsp_cconj_q31 (const q31_t *src, q31_t *dst, uint32_t size)
ZH:
® [in] *src pointer of the input complex vector
® [out] *dst pointer of the output complex vector
® [in] size number of complex elements in a vector
IR [EIE :

None
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3.2 HEH

YE!

o I EMSEAESSAE Q31 KM VEH

® HIHAE N INT32_ MIN (0x80000000) % N i #EH A, ) 42 FL 8 f o HY R 5 N
INT32_MAX (Ox7FFFFFFF),

riscv_dsp_cconj_q15
JRAY:
void riscv_dsp_cconj_q15 (const q15_t *src, q15_t *dst, uint32_t size)
Z2¥:

® [in] *src pointer of the input complex vector

® |[out] *dst pointer of the output complex vector

® [in] size number of complex elements in a vector
R [EME:
None

!

® S E SN RE AR AE Q15 ST T

® WHE N INT16_MIN (0x8000) 4 N\ MEFBE 1, W& JLH0 5 %0 H A INT16_ MAX
(OX7FFF).

3.2.2 ERAEH

SUG1032-1.0

R, AT HEWANERER SR, SRS A HirRE.
DSP #AF 2hie bk B2 AL 1 PR B ri B Bk B

F—ME SRS, 3 riscv_dsp_cdprod_f32.
riscv_dsp_cdprod_q31 Al riscv_dsp_cdprod_q15, SZHLEFEAN R .

for (n = 0; n < size; n++)
a =srcl1[2 * n];
b=src1[2*n+1];
c = src2[2 * n];
d=src2[2*n+1];
dstf2*n]=a*c+b*d;
dsti2*n+1]=a*d-b*c;

5 A R, PONE SRR 2 A, BHE
riscv_dsp_cdprod_typ2 f32. riscv_dsp_cdprod typ2 q31
riscv_dsp_cdprod_typ2 q15, SZILEFEAN T As:

for (n = 0; n < size; n++)
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a=srcl1[2 * n];
b=src1[2*n+1];
c = src2[2 * n];
d=src2[2*n+1];
real sum+=a*c-b*d;
image_sum+=a*d+b *c;

PAR 2 75 PRATA &N 2 R AR R

riscv_dsp_cdprod_£32
JRAY:

void riscv_dsp_cdprod_f32 (const float32_t *src1, const float32_t
*src2, uint32_t size, float32_t *dst)

25

® [in] "src1 pointer of the first input complex vector
® [in] *src2 pointer of the second input complex vector
® [in] size number of complex elements in a vector
® |[out] *dst pointer of the output complex vector
AR
None
-

WHE &, FHAE 3NEITTR{B +4i,4-7i, -3 + 5ipF{1 - 2i, 5 - 1i,
-4+ 3}, EAREE IR

#define size 3

float32_t src1[2*size] = {3, 4, 4, -7, -3, 5};

float32_t src2[2*size] = {1, -2, 5, -1, -4, 3};

float32_t dst[2*size];

riscv_dsp_cdprod_f32(src1, src2, size, dst);

AoRBlFEREE T Q31 5 Q15 KM 5 A R AL
riscv_dsp_cdprod_q31

R

void riscv_dsp_cdprod_qg31 (const q31_t *src1, const q31_t *src2,
uint32_t size, q31_t *dst)

ZH.

® [in] *src1 pointer of the first input complex vector
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® [in] *src2 pointer of the second input complex vector
® [in] size number of complex elements in a vector

® [out] *dst pointer of the output complex vector

yACIER
None
bE
HE N Q29 KA H ) In] & .

riscv_dsp_cdprod_q15

JREL.

void riscv_dsp_cdprod_q15 (const q15_t *src1, const q15_t *src2,
uint32_t size, q15_t *dst)

28
[in] *src1 pointer of the first input complex vector
[in] *src2 pointer of the second input complex vector

[in] size number of complex elements in a vector

[out] *dst pointer of the output complex vector
R [EME:

None

!

ESA Q13 KAMH KA &
riscv_dsp_cdprod_typ2_£32

A

void riscv_dsp_cdprod_typ2 f32 (const float32_t *src1, const
float32_t *src2, uint32_t size, float32_t *rout, float32_t *iout)

¥

[in] *src1 pointer of the first input complex vector

[in] *src2 pointer of the second input complex vector
[in] size number of complex elements in a vector

[out] *rout pointer of the real output

[out] *iout pointer of the image output
AR
None

Bl

SUG1032-1.0 31(209)




3 PR O b 3.2 HEH

PR M, FHAE 3NEITLHRB +4i,4-7i, -3 + 5ipF{1 - 2i, 5 - 1i,
-4+ 3y, BEAMRBEEWT R

#define size 3

float32_t src1[2*size] = {3, 4, 4, -7, -3, 5};

float32_t src2[2*size] = {1, -2, 5, -1, -4, 3};

float32_t real_out, image out;

riscv_dsp_cdprod_typ2 f32(src1, src2, size, &real_out, &image_out);

ARBIRIFEE T Q31 8 Q15 KA & MRS 2 4.
riscv_dsp_cdprod_typ2 q31

JER:

void riscv_dsp_cprod_typ2_q31 (const q31_t *src1, const q31_t *src2,
uint32_t size, q63_t *rout, q63_t *iout)

Y

[in] *src1 pointer of the first input complex vector

[in] *src2 pointer of the second input complex vector
[in] size number of complex elements in a vector

[out] *rout pointer of the real output

[out] *iout pointer of the image output
IR [EME

None

!

EHEAFA Q48 KA H AL & .
riscv_dsp_cdprod_typ2_q15

L

void riscv_dsp_cprod_typ2_q15 (const q15_t *src1, const q15_t *src2,
uint32_t size, q31_t *rout, q31_t *iout)

ZH:

[in] *src1 pointer of the first input complex vector

[in] *src2 pointer of the second input complex vector
[in] size number of complex elements in a vector

[out] *rout pointer of the real output

[out] *iout pointer of the image output

R EE -
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None
E!
BEE AP Q24 KM A&,

3.2.3 EMR{ERE
SIRMEES, BT R IEE, SRR T iR

for (n = 0; n < size; n++)
dst[n] = sqrt(src[2 * n]2 + src[2 * n + 1]2);

DSP B i RE bR B2 SCRF LA SRS SR I R R pA A i 2
Q31 1 Q15, LU 2% 1 VEAR IR 2> S E eR 4

riscv_dsp_cmag £32
JRE.

void riscv_dsp_cmag_f32 (const float32_t *src, float32_t *dst, uint32_t
size)

ZH:

® [in] *src pointer of the input complex vector

® [out] “dst pointer of the output vector

® [in] size number of complex elements in a vector
yACILER
None

riscv_dsp_cmag_q31
JEA
void riscv_dsp_cmag_qg31 (const g31_t *src, g31_t *dst, uint32_t size)
¥

® [in] *src pointer of the input complex vector

® |[out] *dst pointer of the output vector

® [in] size number of complex elements in a vector

AR
None
!
EEA Q29 KAL) H 1 & .

riscv_dsp_cmag_q15
JRAL.
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void riscv_dsp_cmag_q15 (const g15_t *src, g15_t *dst, uint32_t size)
2

® [in] "src pointer of the input complex vector

® [out] *dst pointer of the output vector

® [in] size number of complex elements in a vector

yACIER
None
bE
HE N Q13 KA H A & .

324 E¥HFEH
SOPITREL TR T, SR R R

for (n = 0; n < size; n++)
dst[n] = src[2 * n]2 + src[2 * n + 1]2;

DSP B AFgmFE R EUE S FF DL AR B R & 7 s 5 s
Q31 f1Q15, PAFEWIEANFHR SN R EL

riscv_dsp_cmag_sqr_£32
JRE.

void riscv_dsp_cmag_sqr_f32 (const float32_t *src, float32_t *dst,
uint32_t size)

ZH:
® [in] *src pointer of the input complex vector
® [out] *dst pointer of the output vector
® [in] size number of complex elements in a vector
yCACILER
None
riscv_dsp_cmag_sqr_q31
JEA

void riscv_dsp_cmag_sqr_qg31 (const g31_t *src, g31_t *dst, uint32_t
size)

ZH:
® [in] *src pointer of the input complex vector

® |[out] *dst pointer of the output vector
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® [in] size number of complex elements in a vector

yACIER
None
bE
HE N Q29 KA H ) In] & .

riscv_dsp_cmag sqr_q15

JREL.

void riscv_dsp_cmag_sqr_qg15 (const q15_t *src, q15_t *dst, uint32_t
size)

2.
® [in] *src pointer of the input complex vector
® |[out] *dst pointer of the output vector

® [in] size number of complex elements in a vector

AR
None
!
E5 N Q13 AL H (1) & .

3.2.5 BRFEEH
SOSTRIEEAL, PR RO, S5 H AR, SiB
RN PR

for (n = 0; n < size; n++)
a=srcl1[2 * n];
b=src1[2*n+1];
c = src2[2 * n];
d=src2[2*n+1];
dsti2*n]=a*c-b*d;
dsti2*n+1]=a*d+b*c;

DSP # A g e bR B2 SRR LU A RIS SRR i B CRE R 8 5 5
. Q31 A1 Q15, LUN & A fiid &N BHoRIE R H.

riscv_dsp_cmul_£32

JREY:

void riscv_dsp_cmul_f32 (const float32_t *src1, const float32_t *src2,
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float32_t *dst, uint32_t size)
SH.

® [in] *src1 pointer of the first input complex vector
® [in] *src2 pointer of the second input complex vector
® [out] “dst pointer of the output complex vector
® [in] size number of complex elements in a vector
R [EME:
None
i

AL R, FAOE 3 ANEILR[3 + 40,4 -7i, -3 + 5IHI[1 - 21, 5-1i,
-4 + 3], PR FENRIEI N s

#define size 3

float32_t src1[2*size] = {3, 4, 4, -7, -3, 5};

float32_t src2[2*size] = {1, -2, 5, -1, -4, 3};

float32_t dst[2*size];

riscv_dsp_cmul_f32(src1, src2, dst, size);

A B [F RS T Q31 B Q15 SR A () B Hefed e £
riscv_dsp_cmul_q31

A

void riscv_dsp_cmul_q31 (const q31_t *src1, const q31_t *src2, q31 _t
*dst, uint32_t size)

23

® [in] *src1 pointer of the first input complex vector
® [in] *src2 pointer of the second input complex vector
® |[out] *dst pointer of the output complex vector
® [in] size number of complex elements in a vector
B [EME:
None
!
HE N Q29 KA H I & .

riscv_dsp_cmul_q15

JREL:

void riscv_dsp_cmul_q15 (const q15_t *src1, const q15_t *src2, q15_t
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*dst, uint32_t size)
2H.

® [in] *src1 pointer of the first input complex vector
® [in] *src2 pointer of the second input complex vector
® [out] “dst pointer of the output complex vector
® [in] size number of complex elements in a vector
R [EME:
None
!
5N Q13 KA H I & .

3.2.6 EHSHTER Y

SHHoRERE, HTiIHRERNESSFEMERE, 4REANHB
B, SEMERRM R PR

for (n = 0; n < size; n++)

r = real[n];
dst[2 *n] =src[2* n] *r;
dsti2*n+1]=src[2*n+1]*r;

DSP #1415 bR U2 SCRE LR AN RIS R B B B ok st 7%
AL Q31 M Q15, AR &7 PR IR &> 2 B s el i 4.
riscv_dsp_cmul_real_£32

L

void riscv_dsp_cmul_real f32 (const float32_t *src, const float32_t
*real, float32_t *dst, uint32_t size)

Z2H:
[in] *src pointer of the input complex vector
[in] *real pointer of the input real vector

[out] *dst pointer of the output complex vector

[in] size number of elements in a vector

R [EME :

None

P -

—ANEREET 3ANICES +4i,4-7i,-3+5], —MEFREET I
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JLE[1, -8, 2], WIS FERIRIED T FR:
#define size 3
float32_t src[2*size] = {3, 4, 4, -7, -3, 5};
float32_t real[size] = {1, -3, 2};
float32_t dst[2*size];
riscv_dsp_cmul_real f32(src, real, dst, size);
Ao FRIREE T Q31 8t Q15 AU 5 BRI MR 2L
riscv_dsp_cmul_real q31
JRE:
void riscv_dsp_cmul_real_q31 (const q31_t *src, const q31_t *real,
q31_t *dst, uint32_t size)
Y
® [in] *src pointer of the input complex vector
® [in] *real pointer of the input real vector
® |[out] *dst pointer of the output complex vector
® [in] size number of elements in a vector
IR [EME
None
!
g AR Q31 AL I [0x80000000, Ox7FFFFFFF].
riscv_dsp_cmul_real_q15
JREL

void riscv_dsp_cmul_real_g15 (const q15_t *src, const q15_t *real,
g15_t *dst, uint32_t size)

ZH:

[in] *src pointer of the input complex vector
[in] *real pointer of the input real vector

[out] *dst pointer of the output complex vector
[in] size number of elements in a vector

IR [EIE :

None

“EE‘ ]
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i REWATY Q15 FKALTEE [0x8000, 0x7FFF].

3.3 1=HIES A%

3.3.1 Clarke TR ¥

Clarke ki %, HTREBEN=ZMAGHMBINEZSHE R (a-HiM
B-fil>, ik 3-1 o

[ 3-1 Clarke Transform Diagram
f-axi1s
b-axis 1 )
7 5

a-axis

Sy  (X-AX1S
\

c-axis

Clarke 22 #eSEHLERE 4N Ffros -
letla+lo+1c=0

such that,

isqrt3 = 1/ sqrt(3);

ia = la;

is =isqrt3 * la+ 2 *isqrt3 * Ip

DSP A4 4mFE bR % S 3 DL N AR EE 2271 Clarke 2B R 15 05
BIA Q31, DA &1 E4NEIR E Clarke 28 b8 %

riscv_dsp_clarke £32
JREY:

void riscv_dsp_clarke f32 (float32_t a, float32_t b, float32_t *alpha,
float32_t *beta)

ZH

® [in] a quantity a of a three-phase system
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® [in] b quantity b of a three-phase system
® [out] *alpha axis alpha of a two-phase reference frame
® [out] *beta axis beta of a two-phase reference frame
R [EME:
None
riscv_dsp_clarke_q31
JER:

void riscv_dsp_clarke_q31 (q31_ta, q31_t b, g31_t *alpha, q31_t
*beta)

S
[in] a quantity a of a three-phase system
[in] b quantity b of a three-phase system

[out] *alpha axis alpha of a two-phase reference frame

[out] *beta axis beta of a two-phase reference frame
ACIER

None

3.3.2 Clarke 2 ZEHR ek 3

Clarke [e &k 2, FHTHPIENSH 2 (a-FlA0 B-Fl) FeHeal =41 &
ia. bHlc, IR TR

la= la,
lb=-0.5%i, +0.5*sqrt(3) * i

DSP #f-g A b0 02 SCFF LU AR SR SR AU Clarke S AR . 7%
RN Q31, PRS- HEAIA %A Clarke S AR 4 bR %

riscv_dsp_inv_clarke £32
JRAL:

void riscv_dsp_inv_clarke f32 (float32_t alpha, float32_t beta,
float32_t *a, float32_t *b)

ZH:
[in] alpha axis alpha of a two-phase reference frame
[in] beta axis beta of a two-phase reference frame

[out] *a quantity a of a three-phase system

[out] *b quantity b of a three-phase system
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R [EI4E :
None

riscv_dsp_inv_clarke q31

JRAY:
void riscv_dsp_inv_clarke_q31 (q31_t alpha, q31_t beta, g31_t *a,
q31_t *b)
Z2¥:
® [in] alpha axis alpha of a two-phase reference frame
® [in] beta axis beta of a two-phase reference frame
® [out] *a quantity a of a three-phase system
® [out] *b quantity b of a three-phase system
IR [EME
None
3.3.3 Park F5¥acq 3

Park A2 A, JEILHERE 8 AR A I P AH AR Ca-A B-Fil) Fe 45
¥ HESE (a-F0 b-Fh1), 4kl 3-2 P

& 3-2 Park Transform Diagram

[-axis
b-axis
o T
_ L= ' a-axis
- ’%
\ ey (X-AX1S
\ I}
7()’

Park 284 SCHL I A2 U0 P -
Cosval = cos(0); Sinval = sin(8);

ia =ia * Cosval +is * Sinval;
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ib = -ia * Sinval +i; * Cosval

DSP #cft-g A b0 502 SCHF DL S AN RIEE SR AL 1) Park A2 #pd B 37 5 7
M Q31, LU RS PRI 251> Park 22 e 21

riscv_dsp_park £32

JRE:
void riscv_dsp_park_f32 (float32_t alpha, float32_t beta, float32_t *a,
float32_t *b, float32_t sin, float32_t cos)
Z2¥:
[in] alpha phase alpha of an input two-phase coordinate
[in] beta phase beta of an input two-phase coordinate
[out] *a axis a of an output rotor frame
[out] *b axis b of an output rotor frame

[in] sin sine value of the rotation angle 6

[in] cos cosine value of the rotation angle 6
R [EME:

None

riscv_dsp_park_q31

B

void riscv_dsp_park_q31 (931_t alpha, g31_t beta, q31_t *a, q31_t *b,
g31_t cos, q31_t *sin)

ZH:

[in] alpha phase alpha of an input two-phase coordinate
[in] beta phase beta of an input two-phase coordinate
[out] *a axis a of an output rotor frame

[out] *b axis b of an output rotor frame

[in] sin sine value of the rotation angle 6

[in] cos cosine value of the rotation angle 6
AR

None

3.3.4 Park ;R TR

Park Az Hepki 5, I ies 0 fipR A THESE (a-F1 b-Ai) e lnl A
AAPR Ca-All B-HD,  SEBLIEAZAN T s
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ia = ia * Cosval - ib * Sinval;
iB =ia* Sinval +ib * Cosval

DSP #cft-g A bR 502 SCHF DL S AR B 2R AL 1) Park [ A2 Bk 8 i
AT Q31, PARA T VEFR S A Park S AR 4 iR 4K

riscv_dsp_inv_park £32
JRE.

void riscv_dsp_inv_park f32 (float32_t a, float32_t b, float32_t *alpha,
float32_t *beta, float32_t sin, float32_t cos)

Z2¥:

[in] a axis a of an input rotor frame

[in] b axis b of an input rotor frame

[out] *alpha phase alpha of an output two-phase coordinate
[out] *beta phase beta of an output two-phase coordinate

[in] sin sine value of the rotation angle 6

[in] cos cosine value of the rotation angle 6
R [EME:

None

riscv_dsp_inv_park_q31

JRE

void riscv_dsp_inv_park_f32 (gq31_t a, float32_t b, q31_t *alpha, q31 _t
*pbeta, q31_t sin, q31_t cos)

ZH:

[in] a axis a of an input rotor frame

[in] b axis b of an input rotor frame

[out] *alpha phase alpha of an output two-phase coordinate
[out] *beta phase beta of an output two-phase coordinate

[in] sin sine value of the rotation angle 6

[in] cos cosine value of the rotation angle 6
AR

None

3.3.5. PID &
PID (Proportional-Integral-Differential, HLfi-FA 70120 ) 56 28 B
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e, PR T MOESLEIA B, AR AV S AR R 22, PID 1%
il AR WA 3-3 Frn .

& 3-3 State of PID Controller

Controller Intialization Controller Process

BOCH AT M A Z R ST, PID SEBLS AR T Fros:
output = Kp * current_data + Ki * state0 + Kd * state1 + state2
state2 = output;

state1 = stateO;

state0 = current_data;

DSP H A2 Re bR B2 SCRF LU R A RISEESE AL PID e 5 AN
Q31, DU FATPRHHR %> PID p3L

riscv_dsp_init_pid_£32
JREL

void riscv_dsp_init_pid_f32 (riscv_dsp_pid_f32_t *instance, int32_t
set)

ZH

® riscv_dsp_pid f32 tinstance structure of the floating-point PID
function, defined as follows:

typedef struct

{
float32_t gain1;
float32_t gain2;
float32_t gain3;
float32_t state[3];
float32_t Kp;
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float32_t Ki;
float32_t Kd;
} riscv_dsp_pid f32 _t;
Where
- gain1is equal to Kp + Ki + Kd
- gain2is equal to -Kp - 2Kd
- gain3 is equal to Kd
- state[3] state buffer
- Kp proportional value
- Kiintegral value
- Kd derivative value
[in] *instance pointer of the instance structure
[in] set do nothing if its value is zero; otherwise, clear the state buffer.
pACILER

None

AT riscv_dsp_pid_ 32 pRELRT, U A R BRI IG AL G #%
M ZH gain1. gain2. gain3 M state[3]# 1% Hl #& BN, RAA Kp. Ki #1 Kd.

i«

riscv_dsp_pid _f32_tinstance;

instance.Kp = 0.02F;

instance.Ki = 0.03F;

instance.Kd = 0.014F;

/finitialize controller
riscv_dsp_init_pid_f32(&instance, 1);

//Begin controller

while (1)

{

f32_t output;

f32_t input = --- read data from input port -
output = riscv_dsp_pid_f32(&instance, input);
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}

Ao B [FREE T Q31 5 Q15 K74 1) PID eR %
riscv_dsp_pid_£32

A

float32_t riscv_dsp_pid_f32 (riscv_dsp_pid_f32_t *instance, float32_t
src)

23

® riscv_dsp_pid f32 tinstance structure of the floating-point PID
function, defined as follows:

typedef struct
{
float32_t gain1;
float32_t gain2;
float32_t gain3;
float32_t state[3];
float32_t Kp;
float32_t Ki;
float32_t Kd;
} riscv_dsp_pid_f32_t;
Where
- gaintis equal to Kp + Ki + Kd
- gain2is equal to -Kp - 2Kd
- gain3 is equal to Kd
- state[3] state buffer
- Kp proportional value
- Kiintegral value
- Kd derivative value
[in] *instance pointer of the instance structure
[in] src current data
REHE:
Output of controller
!
S0 M riscv_dsp_init_pid_f32 PSR IERIES AR5 B 2 i B Ja AT
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riscv_dsp_pid_f32 RECR MBS S5, FAAZ riscv_dsp_init_pid_f32 /=4

riscv_dsp_init_pid_q31

set)

R

Bl.

void riscv_dsp_init_pid_q31 (riscv_dsp_pid_q31_t *instance, int32_t

3

=

3

riscv_dsp_pid _g31 tinstance structure of the Q31 PID function,
defined as follows:

typedef struct

{

br
W

[in] *instance pointer of the instance structure

q31_t gain1,

q31_t gain2;

q31_t gain3;

g31_t state[3];

g31_t Kp;

q31_t Ki;

g31_t Kd;

iscv_dsp_pid _q31 _t;

here
gain1 is equal to Kp + Ki + Kd
gain2 is equal to -Kp - 2Kd
gain3 is equal to Kd
state[3] state buffer
Kp proportional value
Ki integral value

Kd derivative value

[in] set do nothing if its value is zero; otherwise, clear the state buffer.

b3

[Bl{H -

None

AT riscv_dsp_pid_ 31 BT, ZUE I R BCR W) A6 b T ) 4%

24 gain1. gain2. gain3 Fll state[3|#k =M #s B HLHT, M Kp. KiFl Kd.
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riscv_dsp_pid_q31
JRAY:
q31_triscv_dsp_pid_qg31 (riscv_dsp_pid_q31_t *instance, q31_t src)
24

® riscv_dsp_pid _g31_tinstance structure of the Q31 PID function,
defined as follows:

typedef struct
{
q31_t gain1,
q31_t gain2,;
q31_t gain3;
g31_t state[3];
q31_t Kp;
q31_t Ki;
g31_t Kd;
} riscv_dsp_pid_q31_t;
Where
- gaintis equal to Kp + Ki + Kd
- gain2is equal to -Kp - 2Kd
- gain3 is equal to Kd
- state[3] state buffer
- Kp proportional value
- Kiintegral value
- Kd derivative value
[in] *instance pointer of the instance structure

[in] src current data
R EE:

Output of controller
!

B A riscv_dsp_init_pid_ q31 BREUORYIIGLFEHIRE: SR 1 24 5T B a3 R 04T
riscv_dsp_pid_ q31 BRECR IR H# H, HARZS riscv_dsp_init_pid_f32 7R
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riscv_dsp_init_pid_q15
JRRL

void riscv_dsp_init_pid_q15 (riscv_dsp_pid_q15_t *instance, int32_t
set)

23

® riscv_dsp_pid_q15_tinstance structure of the Q15 PID function,
defined as follows:

typedef struct

{
q15_t gain1,
q15_t gain2;
q15_t gain3;
q15_t state[3];
q15_tKp;
q15_t Ki;
q15_t Kd;

}riscv_dsp _pid q15_t;

Where

- gaintis equal to Kp + Ki + Kd

- gain2is equal to -Kp - 2Kd

- gain3 is equal to Kd

- state[3] state buffer

- Kp proportional value

- Kiintegral value

- Kd derivative value

[in] *instance pointer of the instance structure

[in] set do nothing if its value is zero; otherwise, clear the state buffer.
R [EME:

None

® T riscv_dsp_pid_ q15 sELHT, AU UL s ECRAIAR LR 4% 5
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® Y B¥gain1. gain2. gain3 fl state[ 3] f=Hil 2 & A, R Kp. Ki fl Kd.
riscv_dsp_pid_q15
JREY:
q15_triscv_dsp_pid_qg15 (riscv_dsp_pid_q15_t *instance, q15_t src)
Z2¥:

® riscv_dsp_pid_q15_tinstance structure of the Q15 PID function,
defined as follows:

typedef struct

{
q15_t gain1,
q15_t gain2;
q15_t gain3;
q15_t state[3];
q15_tKp;
q15_t Ki;
q15_t Kd;

}riscv_dsp_pid_q15_t;

Where

- gaintis equal to Kp + Ki + Kd

- gain2is equal to -Kp - 2Kd

- gain3 is equal to Kd

- state[3] state buffer

- Kp proportional value

- Kiintegral value

- Kd derivative value

[in] *instance pointer of the instance structure

[in] src current data
AR
Output of controller

¥E!
Y6 H riscv_dsp_init_pid_ q15 BBCRHIM SRR 2R )5 2 i B Ja A 0T
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riscv_dsp_pid_ q15 BRECR B GIEE M, BARS5 riscv_dsp_init_pid_f32 7=,
3.4 ERRAY

341 WMiEH=% (HIE18) 5
S B 2R R BRI IE D 2%, DSP Mg LB U R T
B 1 R et

dst[n] = b0 * src[n] + b1 * src[n-1] + b2 * src[n-2] + a1 * dst[n-1] + a2 *
dst[n-2];

EEAH, FHBAE 5 AN REON 4 MIREE, REbO. b1 M b2
HieE AN E, REal a2 feElsiiE.

DSP # A4 A2 e BUH SCRF UL R A B SR i B4 1 B (e A%
PR BN S S5 MR VST, Q31. Q15 F1 32x64 Q31. sLfilghfiyik, H
TR B RAEE S, LU BIPIRES . R4 A M s 28 R 4L
AT, WO AR A B S 2 A

DL 2515 PRI 25 X I S8 78 bR 2
riscv_dsp_bq_df1_£32
JRAL.

void riscv_dsp_bq_df1_f32 (const riscv_dsp_bq_df1_f32_t *instance,
float32_t *src, float32_t *dst, uint32_t size)

23

® riscv_dsp_bqg df1 f32 tinstance structure of the floating-point
biquadratic cascade filter, defined as follows:

typedef struct
{
uint32_t nstage;
float32_t *state;
float32_t *coeff;
} riscv_dsp_bq_df1_f32_t;
Where
- nstage stages in the filter
*state pointer of the state vector whose size is 4*nstage
*coeff pointer of the coefficient vector whose size is 5*nstage
® [in] *instance pointer of the instance structure

® [in] *src pointer of the input vector
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® [out] *dst pointer of the output vector
® [in] size number of samples in each stage
yAEIL=R
None
ZNiR
#define nstage 3
#define size 6
float32_t state[4 * nstage] = {0.0};

float32_t coeff[5 * nstage] = {0.40, 0.10, 0.24, -0.40, -0.34, 0.20, 0.06,
0.28, -0.04, -0.20, 0.08, 0.40, 0.60, -1.00, -0.14};

float32_t src[size] = {1.0, 0.5, 0.4, -0.1, -0.1, 0.3};

float32_t dst[size];

riscv_dsp_bqg _df1_f32 tinstance = {nstage, state, coeff};

riscv_dsp_bq_df1 _f32(&instance, src, dst, size);
riscv_dsp_bq_dfl_q31

.

void riscv_dsp_bq_df1_q31 (const riscv_dsp_bqg_df1_g31_t *instance,
g31_t *src, q31_t *dst, uint32_t size)

23

® riscv_dsp_bqg df1_g31 tinstance structure of the Q31 biquadratic
cascade filter, defined as follows:

typedef struct
{

uint32_t nstage;

q31_t *state;

q31_t *coeff;

int8_t shift;
}riscv_dsp_bqg_df1_q31_t;

Where

- nstage stages in the filter
- *state pointer of the state vector whose size is 4*nstage

- *coeff pointer of the coefficient vector whose size is 5*nstage
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- shift shift bits
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples in each stage
R EME:

None
i

#define shift 0

#define nstage 3

#define size 6

g31_t state g31[4 * nstage] = {0};

g31_t coeff_g31[5 * nstage], src_qg31[size], dst_q31[size];

riscv_dsp_bqg df1t_q31_tinstance q31 = {nstage, state_qg31,
coeff_q31, shift};

float32_t coeff_f32[5 * nstage] = {0.40, 0.10, 0.24, -0.40, -0.34, 0.20,
0.06, 0.28, -0.04, -0.20, 0.08, 0.40, 0.60, -1.00, -0.14};

float32_t src_f32[size] = {1.0, 0.5, 0.4, -0.1, -0.1, 0.3};
riscv_dsp_convert f32 q31(coeff 32, coeff q31, 5 * nstage);
riscv_dsp_convert_f32 q31(src_f32, src_q31, size);
riscv_dsp_bqg_df1_q31(&instance_qg31, src_q31, dst_q31, size);

I Q31 KRB gk 2 ek %k, A riscv_dsp_convert_f32_q31
PRI 9 F32 a5y Q31 KA, AURBIFEFEEH T Q15 KRB R )i
riscv_dsp_bq_dfl_fast q31

Eﬁ:

void riscv_dsp_bq_df1_fast q31 (const riscv_dsp_bq_df1_q31 _t
*instance, q31_t *src, q31_t *dst, uint32_t size)

B

® riscv_dsp _bqg df1 _g31 tinstance structure of the Q31 biquadratic
cascade filter, defined as follows:

typedef struct
{
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w
=

uint32_t nstage;
g31_t *state;
g31_t *coeff;
int8_t shift;
}riscv_dsp_bqg_df1_q31 _t;
Where
- nstage stages in the filter
- *state pointer of the state vector whose size is 4*nstage
- *coeff pointer of the coefficient vector whose size is 5*nstage
- shift shift bits
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples in each stage
yACILER

None

riscv_dsp_bq_dfl_q15

B,

void riscv_dsp_bq_df1_q15 (const riscv_dsp_bq_df1_qg15_t *instance,
q15_t *src, q15_t *dst, uint32_t size)

23

® riscv_dsp_bqg df1_qg15 tinstance structure of the Q15 biquadratic
cascade filter, defined as follows:

typedef struct
{

uint32_t nstage;

q15_t *state;

g15_t *coeff;

int8_t shift;
}riscv_dsp_bqg_df1_q15_t;
Where
- nstage stages in the filter

- *state pointer of the state vector whose size is 4*nstage
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- *coeff pointer of the coefficient vector whose size is 5*nstage or
6*nstage when using DSP extension. Please see 71 below.

- shift shift bits
® [in] *instance pointer of the instance structure
® [in] "src pointer of the input vector
® [out] “dst pointer of the output vector
® [in] size number of samples in each stage
yACIER
None
bE
RBUE L PR R 2 (b0, b1, b2, a1, a2, ...}, #i 5 MERHTE B, BTk
SA TR THE T RMME, DIk, aRAiH DSP #7/&, M4 (b0, 0, b1, b2,

al,a2, ...}, H, zero (0)tZEHAFI b0 Fl b1 Z[8], FF SIMD In#/(#7F, XFhiEH
T, B 6 M ERMATHE B, BRIk 6 Mo RMTE T RN B, L,

riscv_dsp_bq_dfl_fast _q15

R

void riscv_dsp_bq_df1_fast _q15 (const riscv_dsp_bq_df1_qg15_t
*instance, q15_t *src, q15_t *dst, uint32_t size)

25

® riscv_dsp_bqg df1_g15 tinstance structure of the Q15 biquadratic
cascade filter, defined as follows:

typedef struct
{

uint32_t nstage;

q15_t *state;

g15_t *coeff;

int8 _t shift;
}riscv_dsp_bqg_df1_q15_t;
Where

nstage stages in the filter

- *state pointer of the state vector whose size is 4*nstage

- “coeff pointer of the coefficient vector whose size is 5*nstage or
6*nstage when using DSP extension. Please see the note below.

- shift shift bits
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[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples in each stage

yACIER

None

bE

RE R LTI RAE R DO, b1, b2, a1, a2, ...}, #I 5 MR THE B, BTk
SA TR THE TR, DLk, WA DSP #7&, MIF 42 4{b0, 0, b1, b2,

al,a2, ...}, Hrh, zero (0);t=FHEAF] b0 F1 b1 Z[], FI-T SIMD &/ R4, XFFH
T, A6 NMCEHATE B, BT R6ANCHEHTENRMME, PLH3SH.

riscv_dsp_bq_df1l_32x64_q31

R

void riscv_dsp_bq_df1_32x64 q31 (const
riscv_dsp_bq_df1_32x64 31 t *instance, q31_t *src, q31_t *dst, uint32_t
size)

23

® riscv_dsp bq df1 32x64 31 tinstance structure of the 32x64 Q31
biquadratic cascade filter, defined as follows:

typedef struct
{

uint32_t nstage;

63 _t *state;

g31_t *coeff;

int8 _t shift;
}riscv_dsp_bqg_df1_32x64_q31 _t;
Where

nstage stages in the filter

*state pointer of the state vector whose size is 4*nstage

*coeff pointer of the coefficient vector whose size is 5*nstage
shift shift bits

[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector
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® [in] size number of samples in each stage
yACIER
None
bE
i —> 64 ALRESZAF XORTH5 ZINME, e ek B b 2247 X O A7 5 SR [alEL.

342 W_MiEEA (HEEE 2H) &EH
XU B pds R, SRAEXU g as, DSP #2501 802 S A
NI E B 2 BN A
for (n = 0; n < size; n++)
out[n] = b0 *in[n] + dO;
d0 = b1 *in[n] + a1 * out[n] + d1;
d1 =b2 *in[n] + a2 * out[n];

e, B 5 AN &%E (b0. b1, b2. a1l fla2) 2 AV
& (dOMdD. EFNNBEA)E, BRARESZEE dO Ml d1 BRIEN
—AMRE &

DSP %2 A bk B0 2 SO B EL % 2 W g as T ok s (2
WiE) 55, HEXWh.

for (n = 0; n < size; n+=2)
out[n] = b0 * in[n] + dOO;
out[n + 1] = b0 * in[n + 1] + dO1;
d00 = b1 *in[n] + a1 * out[n] + d10;
d01 =b1 *in[n + 1] + a1 * out[n + 1] + d11;
d10 =b2 * in[n] + a2 * out[n];
d11 =b2 *in[n + 1] + a2 * out[n + 1];

R, BMBUER 5 AN &E (b0, b1, b2, al fla2) 14 IR
A& (d00. do1. d10 fird11). R MNBSERNRSG, ¥R E 4R
R RS & .

DSP # A Re o8 B2 S HF LA A [RI A SRR 1 B 2 B0 i as
SRR S gkt V758, F32 FF64. sepilshtafk, FHTIRAFHY BURI R
SRR, DA BRGSO g s B i, B IR A
AAAH LR S G5 R A

AR 2% 5 VR AR A 2 X0 i e a4 BRI 2
riscv_dsp_bq_df2T_£32
JREL:
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void riscv_dsp_bq_df2T _f32 (const riscv_dsp_bq_df2T f32_t
*instance, float32_t *src, float32_t *dst, uint32_t size)

SH.

® riscv_dsp bq df2T 32 tinstance structure of the F32 biquadratic
cascade filter, defined as follows:

typedef struct
{
uint32_t nstage;
float32_t *state;
float32_t *coeff;
}riscv_dsp_bq_df2T 32 t;
Where
- nstage stages in the filter
- *state pointer of the state vector whose size is 2*nstage
- *coeff pointer of the coefficient vector whose size is 5*nstage
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples in each stage
R EE

None

-

#define nstage 3

#define size 6

float32_t state[2 * nstage] = {0.0};

float32_t coeff[5 * nstage] = {0.40, 0.10, 0.24, -0.40, -0.34, 0.20, 0.06,
0.28, -0.04, -0.20, 0.08, 0.40, 0.60, -1.00, -0.14};

float32_t src[size] = {1, 0.5, 0.4, -0.1, -0.1, 0.3};

float32_t dst[size];

riscv_dsp_bqg_df2T_f32_tinst = {nstage, state, coeff};
riscv_dsp_bqg_df2T_f32(&inst, src, dst, size);

ARGl FIREE H T Fe4 R, B H % 2 RO Briifipias -
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riscv_dsp_bq_df2T_f64

JREL.

void riscv_dsp_bqg_df2T_f64 (const riscv_dsp_bq_df2T 64 t
*instance, float64 _t *src, float64 _t *dst, uint32_t size)

23

® riscv_dsp_bq df2T _f64 t instance structure of the F64 biquadratic
cascade filter, defined as follows:

typedef struct
{
uint32_t nstage;
float64 _t *state;
float64 _t *coeff;
}riscv_dsp_bq_df2T_f64 t;
Where
- nstage stages in the filter
- *state pointer of the state vector whose size is 2*nstage
- *coeff pointer of the coefficient vector whose size is 5*nstage
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples in each stage
B [EME:
riscv_dsp_bq_stereo_df2T_£32

AR

void riscv_dsp_bq_stereo_df2T_f32(const
riscv_dsp_bq_stereo df2T f32_t *instance, float32_t *src, float32_t *dst,
uint32_t size);

ZH

® riscv_dsp_bq_stereo df2T f32 t instance structure of the F32
biquadratic cascade filter, defined as follows:

typedef struct

{
uint32_t nstage;
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float32_t *state;
float32_t *coeff;
}riscv_dsp_bq_stereo df2T f32 t;
Where
- nstage stages in the filter
- *state pointer of the state vector whose size is 4*nstage
- *coeff pointer of the coefficient vector whose size is 5*nstage
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector
[out] *dst pointer of the output vector
[in] size number of samples in each stage
y A=
None
i«
#define nstage 3
#define size 1024
float32_t state[4 * nstage] = {0.0};

float32_t coeff[5 * nstage] = {0.40, 0.10, 0.24, -0.40, -0.34, 0.20, 0.06,
0.28, -0.04, -0.20, 0.08, 0.40, 0.60, -1.00, -0.14};

float32_t src[size * 2] = {--*};

float32_t dst[size * 2];

riscv_dsp_bq_stereo df2T_f32_tinst = {nstage, state, coeff};
riscv_dsp_bq_stereo df2T_f32(&inst, src, dst, size);

3.4.3 EFRERHK

GIRRE, Y IR MESHE N —NMES, BRITETUER
A
len1

dst[n] = Z (srcl[k] X src2[n — k])

k=0

Hrdr, src1[n]fJ /A len, sre2[n]fIk/NA len2, dst[n]f kA

len1 +len2 -1.

DSP A 2w F2 A B TR DL AN R B R B S R e A 7
Q31. Q15 1 Q7, LLF&TiFEgNfd & ER kL.

SUG1032-1.0 60(209)




3 PR O b

3.4 P REL

SUG1032-1.0

riscv_dsp_conv_f32

JREL.

void riscv_dsp_conv_f32 (float32_t *src1, uint32_t len1, float32_t
*src2, uint32_t len2, float32_t *dst)

23

® [in] *src1 pointer of the first input vector
® [in]len1 length of the first input vector
® [in] "scr2 pointer of the second input vector
® [in] len2 length of the second input vector
® [out] *dst pointer of the output vector

IR [EME

None

B

#define len1 6

#define len2 4

float32_t src1[len1] ={0.3, 0.2, -0.1, 0.2, 0.4, 0.2};

float32_t src2[len2] = {-0.1, 0.3, 0.2, -0.2};

uint32_t dst[len1 + len2 - 1];

riscv_dsp_conv_f32(src1, len1, src2, len2, dst);

AoRBIFRIFEE T Q31. Q15 5t Q7 KA B R4
riscv_dsp_conv_q31

JREL

void riscv_dsp_conv_q31 (q31_t *src1, uint32_t len1, q31_t *src2,
uint32_t len2, q31_t *dst)

ZH:

[in] *src1 pointer of the first input vector

[in] len1 length of the first input vector

[in] *scr2 pointer of the second input vector

[in] len2 length of the second input vector

[out] *dst pointer of the output vector
AR

None
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riscv_dsp_conv_q15
JRE:
void riscv_dsp_conv_q15 (q15_t *src1, uint32_t len1, q15_t *src2,
uint32_t len2, g15_t *dst)
24
[in] *src1 pointer of the first input vector
[in] len1 length of the first input vector
[in] *scr2 pointer of the second input vector

[in] len2 length of the second input vector

[out] *dst pointer of the output vector
R [EME:

None

riscv_dsp_conv_q7

AL

void riscv_dsp_conv_q7 (q7_t *src1, uint32_tlen1, q7_t *src2,
uint32_t len2, q7_t *dst)

ZH:

[in] *src1 pointer of the first input vector

[in] len1 length of the first input vector

[in] *scr2 pointer of the second input vector

[in] len2 length of the second input vector

[out] *dst pointer of the output vector
yCACILER

None

344 WoEFRRH

R AR T AR, HAERREBT MG S AT E G &
Iy AR G5 Bk A B [start_index, ..., start_index + size - 1]JGEI R & H K
FEF. Bk, WRHMSERERALEO, ..., lent +len2 - 2[EFERN, T
S SHORZ IR EME-1 .

DSP 222 R B SCRF UL A AR R B A3 - SRR 2. 7% AT
A, Q31. Q15 M Q7, AR &1 HEARR &0 AR R 2L
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riscv_dsp_conv_partial £32

JRR

int32_t riscv_dsp_conv_partial_f32 (float32_t *src1, uint32_t len1,
float32_t *src2, uint32_t len2, float32_t *dst, uint32_t startindex, uint32_t
size)

Z2¥:

[in] *src1 pointer of the first input vector
[in] len1 length of the first input vector

[in] *scr2 pointer of the second input vector
[in] len2 length of the second input vector
[out] *dst pointer of the output vector

[in] startindex starting index of the partial convolution

[in] size length of the partial convolution

AR

0 success

-1 failure

B

#define len1 6

#define len2 4

float32_t src1[len1] ={0.3, 0.2, -0.1, 0.2, 0.4, 0.2};
float32_t src2[len2] = {-0.1, 0.3, 0.2, -0.2};

uint32_t dst[len1 + len2 - 1];

riscv_dsp_conv_partial f32(src1, len1, src2, len2, dst, 3, 4);
AR PIFEFSEH T Q31 Q15 5 Q7 KA B R R L
riscv_dsp_conv_partial_q31

JREL

int32_t riscv_dsp_conv_partial_q31 (q31_t *src1, uint32_t len1, 31 _t
*src2, uint32_t len2, q31_t *dst, uint32_t startindex, uint32_t size)

ZH:
[in] *src1 pointer of the first input vector
[in] len1 length of the first input vector

[in] *scr2 pointer of the second input vector

[in] len2 length of the second input vector

SUG1032-1.0 63(209)




3 PR O ik 3.4 JEPEEL

® |[out] *dst pointer of the output vector
® [in] startindex starting index of the partial convolution
® [in] size length of the partial convolution
R [EME:
0 success
-1 failure
riscv_dsp_conv_partial q15
JER:

int32_t riscv_dsp_conv_partial_q15(q15_t *src1, uint32_t len1, q15_t
*src2, uint32_t len2, q15_t *dst, uint32_t startindex, uint32_t size)

Y

[in] *src1 pointer of the first input vector

[in] len1 length of the first input vector

[in] *scr2 pointer of the second input vector
[in] len2 length of the second input vector
[out] *dst pointer of the output vector

[in] startindex starting index of the partial convolution

[in] size length of the partial convolution
B [EME:

0 success

-1 failure

riscv_dsp_conv_partial_q7

L

int32_t riscv_dsp_conv_partial_q7(q7_t *src1, uint32_tlen1, q7_t
*src2, uint32_t len2, q7_t *dst, uint32_t startindex, uint32_t size)

ZH:

[in] *src1 pointer of the first input vector

[in] len1 length of the first input vector

[in] *scr2 pointer of the second input vector
[in] len2 length of the second input vector
[out] *dst pointer of the output vector

[in] startindex starting index of the partial convolution

[in] size length of the partial convolution
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0 success

-1 failure

3.4.5 HHXEH
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FRPAEL ERCr BRSSO —ME S (AR B,
R A B s S SRR AR L, W LIRS

lenl

dst[n] = Z (src[k] x src2[k —n])
k=0

Hrp, srct fil sre2 A A FE, KE5 AN len1 #llen2; dst i
&, HK/NA2*max(lent, len2) - 1.

DSP B g RE R % SCRF LA AR R SR AR OC R B 7 s
Q31. Q15 A1 Q7, LN &7 LA %A 5 R 2

riscv_dsp_corr_£32
JRAL.

void riscv_dsp_corr_f32 (float32_t *src1, uint32_t len1, float32_t
*src2, uint32_t len2, float32_t *dst)

¥

[in] *src1 pointer of the first input vector

[in] len1 length of the first input vector

[in] *scr2 pointer of the second input vector

[in] len2 length of the second input vector

[out] *dst pointer of the output vector

B [EME:

None

-

#define len1 7

#define len2 5

float32_t src1[len1] ={0.3, 0.2, -0.1, 0.2, 0.4, 0.2, -0.1};
float32_t sre2[len2] = {-0.1, 0.3, 0.2, -0.2, -0.2};

float32_t dst[2 * len1 - 1];

riscv_dsp_conv_f32(src1, len1, src2, len2, dst);
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ARBIFEFEER T Q31. Q15 5 Q7 KA AR R AL
riscv_dsp_corr_q31
JREL.

void riscv_dsp_corr_qg31 (g31_t *src1, uint32_t len1, q31_t *src2,
uint32_t len2, g31_t *dst)

Z2¥:

[in] *src1 pointer of the first input vector

[in] len1 length of the first input vector

[in] *scr2 pointer of the second input vector

[in] len2 length of the second input vector

[out] *dst pointer of the output vector
R [EME:

None

riscv_dsp_corr_q15

JRE

void riscv_dsp_corr_q15 (g15_t *src1, uint32_t len1, q15_t *src2,
uint32_tlen2, g15_t *dst)

ZH:

[in] *src1 pointer of the first input vector

[in] len1 length of the first input vector

[in] *scr2 pointer of the second input vector

[in] len2 length of the second input vector

[out] *dst pointer of the output vector
yCACILER

None

riscv_dsp_corr_q7

JEA

void riscv_dsp_corr_q7 (q7_t *src1, uint32_t len1, q7_t *src2, uint32_t
len2, q7_t *dst)

ZH:
® [in] "src1 pointer of the first input vector
® [in] len1 length of the first input vector

® [in] "scr2 pointer of the second input vector
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® [in] len2 length of the second input vector

® [out] *dst pointer of the output vector

R [E{E

None

3.4.6 FIR JER SR
FIR JEH: 25 bR %L, 51 F F:

Size

dst[n] = Z (b[K] x src[n — k])
k=0

Horpr, blKIZIEB A REL, Size 2P RBN B E .

DSP S 9w FE R % S 3 LA AN R B 2RI FIR Y% 25 oR B0 52451
gEffk. AR, Q31. Q15 F1 Q7. 1§ FIR JEM#s sk B, Haff S vILs
AR HH L ) S A1) 435 R

DL & AR 51 FIR JESE 48 iR
riscv_dsp_fir_£32
JR A

void riscv_dsp_fir_f32 (const riscv_dsp_fir_f32_t *instance, float32_t
*src, float32_t *dst, uint32_t size)

23

® riscv_dsp_fir f32 t instance structure of the floating-point FIR filter,
defined as follows:

typedef struct
{
uint32_t coeff_size;
float32_t *state;
float32_t *coeff;
} riscv_dsp_fir f32_t;
Where
- coeff_size number of coefficients
- *state pointer of the state vector whose size is coeff size + size - 1

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

® [in] *instance pointer of the instance structure
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® [in] *src pointer of the input vector
® [out] *dst pointer of the output vector

® [in] size number of samples
R [EME
None
-

#define coeff _size 4

#define size 6

float32_t state[coeff size + size - 1];

float32_t coeff[coeff_size] = {0.3, -0.1, 0.4, 0.5};
riscv_dsp_fir f32_tinst = {coeff_size, state, coeff};
float32_t src[size] = {0.1, -0.2, 0.2, 0.3, 0.4, 0.1};
float32_t dst[size];

riscv_dsp_fir f32(&inst, src, dst, size);

AR FEREE T Q31. fast Q31. Q15. fast Q15 BY Q7 KAL) FIR JE
riscv_dsp_fir_q31

JEA

void riscv_dsp_fir_q31 (const riscv_dsp_fir_q31_t *instance, q31 _t
*src, q31_t *dst, uint32_t size)

¥
® riscv_dsp_fir_g31_t instance structure of the Q31 FIR filter, defined as
follows:
typedef struct
{
uint32_t coeff_size;
q31_t *state;
q31_t *coeff;
} riscv_dsp_fir q31 _t;
Where
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- coeff_size number of coefficients
- *state pointer of the state vector whose size is coeff size + size - 1

- *coeff pointer of the time reversed coefficient vector whose size is

coeff size

® [in] *instance pointer of the instance structure
® [in] "src pointer of the input vector
® [out] *dst pointer of the output vector
® [in] size number of samples

R [EME:

None
!

REFRSEEH L Q31 KA ERIR, Pk E—14 Q.62 455, XUERLFE 31 17, 1
AR Q31 KA, RAFBIZAAXF. Bitk, Alfamt, ERALRE T, BACEmAG
S¥% log2(coeff_size)fi4i/N. 5 riscv_dsp_fir_fast q31 #Mitt, MERESEE S, CME
K 157 o
riscv_dsp_fir_fast q31

JR A

void riscv_dsp_fir_fast_q31 (const riscv_dsp_fir_g31_t *instance,
q31_t *src, q31_t *dst, uint32_t size)

23

® riscv_dsp_fir_g31_tinstance structure of the Q31 FIR filter, defined as
follows:

typedef struct
{
uint32_t coeff_size;
g31_t *state;
g31_t *coeff;
}riscv_dsp_fir_g31_t;
Where
- coeff_size number of coefficients
- *state pointer of the state vector whose size is coeff size + size - 1

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

® [in] *instance pointer of the instance structure
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® [in] *src pointer of the input vector
® [out] *dst pointer of the output vector
® [in] size number of samples

yACIER

None
!
REARESZEMLL Q31 RBERIR, FEE— Q131 458, REERAEH 16, (RF
FIZAEX H . Rk, Nl t, TERA RS AT, BAUKHING S 1 log2(coeff_size)
fr4E/. 5 riscv_dsp_fir_q31 AL, bR B DUSAR IR B ANEOR R ARES,, 3 R sy g vk
ft.
riscv_dsp_fir_q15

B

void riscv_dsp_fir_q15 (const riscv_dsp_fir_q15_t *instance, q15 _t
*src, q15_t *dst, uint32_t size)

23

® riscv_dsp_fir_g15_tinstance structure of the Q15 FIR filter, defined as
follows:

typedef struct
{
uint32_t coeff_size;
q15_t *state;
g15_t *coeff;
} riscv_dsp_fir_g15 _t;
Where
- coeff_size number of coefficients
- *state pointer of the state vector whose size is coeff _size + size - 1

- *coeff pointer of the time reversed coefficient vector whose size is

coeff_size
® [in] *instance pointer of the instance structure
® [in] "src pointer of the input vector
® |[out] *dst pointer of the output vector
® [in] size number of samples
R [EME:
None
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!

ABAVRESEEHLL Q15 RMEIR, k=4 —1 Q30 LR, 45H L Q34.30 K7 2
15 64 L B mesH, A58 ERM 15 #kbrh Q34.15 KA, A Jafin 45 AN
Q1.15 287, Y riscv_dsp fir fast_q15 #HtL, BEERBORE &y, ARAS RS

riscv_dsp_fir_fast_q15
JREL.

void riscv_dsp_fir_fast q15 (const riscv_dsp_fir_q15_t *instance,
q15_t *src, q15_t *dst, uint32_t size)

23

® riscv_dsp_fir_g15_t instance structure of the Q15 FIR filter, defined as
follows:

typedef struct
{
uint32_t coeff_size;
15 _t *state;
g15_t *coeff;
}riscv_dsp_fir_g15 _t;
Where
- coeff_size number of coefficients
- *state pointer of the state vector whose size is coeff _size + size - 1

- *coeff pointer of the time reversed coefficient vector whose size is

coeff_size

® [in] *instance pointer of the instance structure
® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector
® [in] size number of samples

B [EME:

None
!

REAVRESBEHLLL Q15 RAIHIR, P4 —4 Q30 45, 455 DL Q2.30 57 RARLE
32 fi R g, SRIEMAIN Q1.15 287, 5 riscv_dsp_fir_q15 #HEL, 1 ER B LR KRS
RN R IACHD, e P R

riscv_dsp_fir_q7
JR AL
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void riscv_dsp_fir_q7 (const riscv_dsp_fir_q7_t *instance, q7_t *src,
q7_t *dst, uint32_t size)

ZH:

® riscv_dsp_fir q7 tinstance structure of the Q7 FIR filter. defined as
follows:

typedef struct
{
uint32_t coeff_size;
q7_t *state;
q7_t *coeff;
}riscv_dsp_fir q7_t;
Where
- coeff_size number of coefficients

- “state pointer of the state vector whose size is coeff size + size -

1.
- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size
® [in] *instance pointer of the instance structure
® [in] *src pointer of the input vector
® [out] *dst pointer of the output vector
® [in] size number of samples
R [EME
None
bEy

PAENE S Q7 285, ikl — A Q14 45 B hIags ik Q18.14 KA 32 A B g
BN, SRIGEHCN Q18.7 28T, ERAL 7 AL, WA Q1.7 K7,

3.4.7 FIR #BUE R 2% R ¥

FIR FHEXE W 25 R, SLBL T L — AN EER 7 M Y FIR e 2%, 45
AW/ (1N TP

Size

dst[n] = z (b[K] x src[n — k])
k=0

Hrr, blkl2iEH s 25, src &K EN Size B ANEHE, dst 2 KE
N Size/M W% 4 . Size LAUEIMEUA T M FIMEEL  DLERIES H B0
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R B

DSP - gmFE o8 2 S 3 LA AR 2R T FIR il B8 I 2% pR RN
SERgE R AR VRS, Q31 M1 Q15. ] FIR fhESES: 28 i BT, iR C
WIGE AR N ) S5 25 R 425

DA B R FE & FIR S HGIE 25 e84
riscv_dsp_dcmfir £32
JREL.

void riscv_dsp_dcmfir_f32 (const riscv_dsp_dcmfir_f32_t *instance,
float32_t *src, float32_t *dst, uint32_t size)

23

® riscv_dsp_dcmfir_f32_t instance structure of the floating-point
decimation FIR filter, defined as follows:

typedef struct
{
uint32_t M;
uint32_t coeff_size;
float32_t *coeff;
float32_t *state;
} riscv_dsp_dcmfir_f32_t;
Where
- M decimation factor
- coeff_size number of filter coefficients

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

- *state pointer of the state vector whose size is coeff _size + size - 1

® [in] *instance pointer of the instance structure
® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector
® [in] size number of samples
R [EME:
None
ZN R
NIRRT 24, TR T M 4, JEBES RGN N6, FIR
BUPE B A W B N PR
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#define size 24

#define M 4

#define coeff size 6

float32_t coeff[coeff_size] = {:-};

float32_t state[coeff size + size - 1];

riscv_dsp_dcmfir_f32_t inst = {M, coeff_size, coeff, state};

float32_t src[size] = {0.1, -0.2, 0.2, 0.3, 0.4, 0.1, ---};

float32_t dst[size / M];

riscv_dsp_dcmfir_f32(&inst, src, dst, size);

AR RS AT Q31 8L Q15 2R K FIR B I 25% s 0
riscv_dsp_dcmfir q31

.

void riscv_dsp_dcmfir_g31 (const riscv_dsp_dcmfir_g31_t *instance,
g31_t *src, q31_t *dst, uint32_t size)

23

® riscv_dsp dcmfir g31 tinstance structure of the Q31 decimation FIR
filter, defined as follows:

typedef struct
{
uint32_t M;
uint32_t coeff_size;
q31_t *coeff;
q31_t *state;
} riscv_dsp_dcmfir_q31_t;
Where
- M decimation factor
- coeff_size number of filter coefficients

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

- *state pointer of the state vector whose size is coeff size + size - 1
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector
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® [in] size number of samples
yACIER
None
bE
FHAREALEH L Q31 KA, 64 Az Rnas Hl T HATH A WAk R, 4
Q1.62 KMWLIR . PrElERma, 4Ry Q31 KM,

riscv_dsp_dcmfir fast q31
JRRL

void riscv_dsp_dcmfir_fast_q31 (const riscv_dsp_dcmfir_q31_t
*instance, q31_t *src, q31_t *dst, uint32_t size)
28

® riscv_dsp dcmfir 31 tinstance structure of the Q31 decimation FIR
filter, defined as follows:

typedef struct
{
uint32_t M;
uint32_t coeff_size;
g31_t *coeff;
g31_t *state;
} riscv_dsp_dcmfir_q31_t;
Where
- M decimation factor
- coeff_size number of filter coefficients

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

- *state pointer of the state vector whose size is coeff _size + size - 1
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples
R [EME:
None

!
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o ZFMALREZEALL Q31 RMEKIR, 32 {7 B INA% T P47 A TR B 1 3fe v 2k
1B, FEEITA Q2.30 KA R . il TS KR H MG, MG 5 Ba%
log2(coeff_size)fL I LLFI 46N BT #EsE G, S5 RN Q1.31 K4,

® riscv_dsp_dcmfir_q31 REHLL, SEERECCUBAR MRS B, #HCRE i RE

riscv_dsp_dcmfir_q15
JRR

void riscv_dsp_dcmfir_g15 (const riscv_dsp_dcmfir_q15_t *instance,
q15_t *src, q15_t *dst, uint32_t size)

23

® riscv_dsp dcmfir_q15 tinstance structure of the Q15 decimation FIR
filter, defined as follows:

typedef struct
{
uint32_t M;
uint32_t coeff_size;
g15_t *coeff;
15 _t *state;
} riscv_dsp_dcmfir_q15_t;
Where
- M decimation factor
- coeff_size number of filter coefficients

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

- *state pointer of the state vector whose size is coeff _size + size - 1
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples
AR

None

!

REFVREBEA L Q15 KR, 64 A B nds T2 6 WA 3T ek 2 nefE,
PLP2AE Q33.30 4. T #Ese )G, S5 RMACA Q15 2841,
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riscv_dsp_dcmfir fast q15
JREL.

void riscv_dsp_dcmfir_fast_q15 (const riscv_dsp_dcmfir_q15 t
*instance, q15_t *src, q15_t *dst, uint32_t size)

23

® riscv_dsp_dcmfir_q15_t instance structure of the Q15 decimation FIR
filter, defined as follows:

typedef struct
{
uint32_t M;
uint32_t coeff_size;
g15_t *coeff;
15 _t *state;
} riscv_dsp_dcmfir_q15_t;
Where
- M decimation factor
- coeff_size number of filter coefficients

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

- *state pointer of the state vector whose size is coeff _size + size - 1
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples
B [EME:

None

o  ZAALIREHRZE Q15 BAILIR, —A> 32 7 B H T AT A AN B 13 B b
1B, BAF=AE Q2.30 4. Wik Bnas g B, WEgek AR, o Akt fuii
H, IG5 U AU% log2(coeff_size)fidi/N. TEPATHIAEAEZ G, Q2.30 Rmdsbk
BT Q2.15 KA, AR Q1.15 45

® Sriscv_dsp_dcmfir_g15 ALk, ULEREEA EERIPERE.
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FIR 8 M ye s as s AL, 553X R PR -
yo[n] = uo[n] = x[n]

yz[n] = yz1[n] + KzUz-1[n-1)

uz[n] = Kzyz-1[n] + uz-1[n-1]

Heb, x 2R, yREH, uREMMARIRE, 0< z<M, M2%
o ke fE SN AL

DSP B Re bR B2 SCHF LA AR AR SRR 1Y) FIR A% B g5 25 oA AR
SEEI AR PR Q31 A Q15. A FIR A8 R yg s el B, #fRC
BIUE AR L (1R S 25 R A o

PLUR 15 FEANH IR 5 FIR b 8 25 pR AL
riscv_dsp_Ifir £32
JRE.

void riscv_dsp_Ifir_f32 (const riscv_dsp_Ifir f32_t *instance, float32_t
*src, float32_t *dst, uint32_t size)

ZH:

® riscv _dsp Ifir f32 t  instance structure of the floating-point lattice
FIR filter, defined as follows:

typedef struct
{
uint32_t stage;
float32_t *state;
float32_t *coeff;
} riscv_dsp_Ifir_f32_t;
Where
- stage number of filter stages
- *state pointer of the state vector whose size is stage
- *coeff pointer of the coefficient vector whose size is stage
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector
[out] *dst pointer of the output vector
[in] size number of samples
R [EME:
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None

i

WEBARKER 6, MNEIE KN A 8, FIR AL JER 2 EE T R:

#define M 6

#define size 8

float32_t state[M];

float32_t coeff[M] = {:-};

float32_t src[size] = {-**};

float32_t dst[size];

riscv_dsp_Ifir f32_tinst = {M, state, coeff};

riscv_dsp_Ifir f32 (&inst, src, dst, size);

AR R RS AT Q31 8 Q15 R K FIR #4325 R 0
riscv_dsp_Ifir q31

JRE

void riscv_dsp_Ifir_q31 (const riscv_dsp_Ifir_q31_t *instance, q31_t
*src, q31_t *dst, uint32_t size)

Y

® riscv_dsp_Ifir 31 tinstance structure of the Q31 lattice FIR filter,
defined as follows:

typedef struct
{
uint32_t stage;
q31_t *state;
q31_t *coeff;
} riscv_dsp_Ifir_q31_t;
Where
- stage number of filter stages
*state pointer of the state vector whose size is stage
*coeff pointer of the coefficient vector whose size is stage
® [in] *instance pointer of the instance structure
® [in] *src pointer of the input vector

® |[out] *dst pointer of the output vector
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® [in] size number of samples
R [EME:
None

riscv_dsp_Ifir q15
JRE.

void riscv_dsp_Ifir_q15 (const riscv_dsp_Ifir_q15_t *instance, q15 _t
*src, q15_t *dst, uint32_t size)

Z2¥:

® riscv_dsp_Ifir_g15_t instance structure of the Q15 lattice FIR filter,
defined as follows:
typedef struct
{

uint32_t stage;

g15 t *state;

g15_t *coeff;
} riscv_dsp_Ifir q15_t;
Where
- stage number of filter stages
- *state pointer of the state vector whose size is stage
- *coeff pointer of the coefficient vector whose size is stage
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples
R[ENE:

None

3.4.9 TIR #&BYRK AT R I

R A 288 30 25 R 2055 a0 F B
yo[n] = X[n]
yz-1[n] = yz[n] - kz * uz1[n-1]
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uz[n] = kz * yz1[n] + uz1[n-1]
and w[n] = vN * un[n] + VN-1 * un-1[n] + ...+ Vo * uo[n]

Hrp, N2RESHE, z=N,N-1, ..., 1, REKk={mn, rn1, ...} N
TR BB, u BIRSS .

DSP B A-4mtE ok B SCFr LU AN E BFE R NR A% A S8 2% e 2R
SERAERAR: AL, Q31 T Q15. R IR AR 28 R ART, R E 4]
UEARAH N R S5 5 R AR

PUF 215 NI 25 IR B R 0% 25 R 20
riscv_dsp_liir_£32
JREL:

void riscv_dsp_liir_f32 (const riscv_dsp_liir_f32_t *instance, float32_t
*src, float32_t *dst, uint32_t size)

ZH:
® riscv_dsp_liir f32_t instance structure of the floating-point lattice IIR
filter, defined as follows:
typedef struct
{
uint32_t nstage;
float32_t *state;
float32_t *rcoeff;
float32_t *lcoeff;
} riscv_dsp_liir_f32_t;
Where
- nstage number of filter stages
- “state pointer of the state vector whose size is nstage + size

- “rcoeff pointer of the time reversed reflection coefficient vector
whose size is nstage

- “lcoeff pointer of the time reversed ladder coefficient vector whose
size is nstage + 1

[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples
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IR [E{E :
None
A~ :

#define size 8

#define nstage 6

float32_t state[nstage + size];

float32_t rcoeff[nstage] = {-**};

float32_t Icoeff[nstage + 1] = {---};

riscv_dsp_liir_f32_t inst = {nstage, state, rcoeff, Icoeff}.
float32_t src[size] = {-**};

float32_t dst[size];

riscv_dsp_liir_f32(&inst, src, dst, size);

AoRBIFEREE T Q31. fast_Q31. Q15 & fast_ Q15 AU IR 4%
JEBE R R

riscv_dsp_liir_q31
JRE.

void riscv_dsp_liir_g31 (const riscv_dsp_liir_g31_t *instance, q31_t
*src, q31_t *dst, uint32_t size)

SH.
® riscv_dsp_liir_g31_tinstance structure of the Q31 lattice IIR filter,
defined as follows:
typedef struct
{
uint32_t nstage;
q31_t *state;
q31_t *rcoeff;
q31_t *lcoeff;
} riscv_dsp_liir_q31_t;
Where
- nstage number of filter stages

- *state pointer of the state vector whose size is nstage + size
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- “rcoeff pointer of the time reversed reflection coefficient vector
whose size is nstage

- *lcoeff pointer of the time reversed ladder coefficient vector whose
size is nstage + 1

[in] *instance pointer of the instance structure
[in] *src pointer of the input vector
[out] *dst pointer of the output vector

[in] size number of samples
iR [F4E -

None

riscv_dsp_liir_fast q31
JRE.

void riscv_dsp_liir_fast_q31 (const riscv_dsp_liir_q31_t *instance,
q31_t *src, g31_t *dst, uint32_t size)

ZH:
® riscv_dsp liir 31 tinstance structure of the Q31 lattice IIR filter,
defined as follows:
typedef struct
{
uint32_t nstage;
g31_t *state;
g31_t *rcoeff;
g31_t *lcoeff;
} riscv_dsp_liir_q31_t;
Where
- nstage number of filter stages
- “state pointer of the state vector whose size is nstage + size

- “rcoeff pointer of the time reversed reflection coefficient vector
whose size is nstage

- “lcoeff pointer of the time reversed ladder coefficient vector whose
size is nstage + 1

® [in] *instance pointer of the instance structure
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® [in] *src pointer of the input vector
® [out] *dst pointer of the output vector

® [in] size number of samples whose size must be a multiple of 2
R [EME:
None

!

DGR Y SR R B A B RS 2.

riscv_dsp_liir_q15

JREL.

void riscv_dsp__ liir_q15 (const riscv_dsp_liir_q15_t *instance, q15_t
*src, q15_t *dst, uint32_t size)

ZH:

® riscv_dsp_liir_q15_t instance structure of the Q15 lattice IIR filter,
defined as follows:
typedef struct
{
uint32_t nstage;
q15_t *state;
g15_t *rcoeff;
g15_t *lcoeff;
} riscv_dsp_liir_q15_t;

Where

nstage number of filter stages

- “state pointer of the state vector whose size is nstage + size

- “rcoeff pointer of the time reversed reflection coefficient vector
whose size is nstage

- “lcoeff pointer of the time reversed ladder coefficient vector whose
size is nstage + 1

[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector
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® [in] size number of samples

iR B :

None

riscv_dsp_liir_fast_q15

JREL.

void riscv_dsp_liir_fast_g15 (const riscv_dsp_liir q15_t *instance,
q15_t *src, q15_t *dst, uint32_t size)

ZH:

® riscv_dsp_liir_q15_t instance structure of the Q15 lattice IIR filter,
defined as follows:

typedef struct

{

uint32_t nstage;
15 _t *state;
g15_t *rcoeff;
g15_t *lcoeff;

} riscv_dsp_liir_q15_t;

Where

nstage number of filter stages
*state pointer of the state vector whose size is nstage + size

*rcoeff pointer of the time reversed reflection coefficient vector
whose size is nstage

*Icoeff pointer of the time reversed ladder coefficient vector whose
size is nstage + 1

[in] *instance pointer of the instance structure
[in] *src pointer of the input vector
[out] *dst pointer of the output vector

[in] size number of samples whose size must be a multiple of 2

iR EE -

None

SUG1032-1.0
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3.4.10 LMS 8 7 ek 3
LMS (Least mean square) JEU# RECH HIGRJER S, HATLLU R4
HOREEFr R 58, IR/ INY TR 7
y[n] =h[0] *x[n] + h[1] *x[n-1]1+ ...+ h[L-1]*y[n- L+ 1];
e[n] =d[n] - y[n];
h[k] = hik - 1] + p * e[n] * x[n - k];
Horp
y is the output vector.
h is the coefficients vector.
X is the input vector.
L is the filter order.
e is the error vector.

d is the desired vector.

u is the step size which can adjust coefficients.

DSP H A iRe bR B2 S5 LA AS R AR SR AL ) LMS S8 357 25 B JOMT S 451
itk R, Q31 F Q15. ] LMS yfiscas s 8T, i fR CHTaG A
IS (R S 25 R A o

PAUN B HELHFR B> LMS A% iR 4L
riscv_dsp_lms_£32

AR

void riscv_dsp_Ims_f32 (const riscv_dsp_Ims_f32_t *instance,
float32_t *src, float32_t *ref, float32_t *dst, float32_t *err, uint32_t size)

¥
® riscv_dsp Ims f32 tinstance structure of the floating-point LMS filter,
defined as follows:
typedef struct
{
uint32_t coeff_size;
float32_t *state;
float32_t *coeff;
float32_t mu;
} riscv_dsp_Ims f32 t;
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Where

coeff size number of filter coefficients

*state pointer of the state vector whose size is coeff size + size - 1

*coeff pointer of the time reversed coefficient vector whose size is
coeff size

mu step size which can adjust coefficients
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[in] *ref pointer of the desired vector

[out] *dst pointer of the output vector

[out] *err pointer of the error vector

[in] size number of samples
AR

None

il -

#define coeff_size 5

#define size 6

#define mu 0.05

float32_t state[coeff_size + size - 1] = {0.0};

float32_t coeff[coeff_size] = {0.40, 0.10, 0.24, -0.40, -0.34};

float32_t src[size] = {1.0, 0.5, 0.4, -0.1, -0.1, 0.3};

float32_t ref[size] = {0.1, 0.2, -0.1, -0.02, -0.1, 0.2};

float32_t err[size];

float32_t dst[size];

riscv_dsp_Ims_f32_tinstance = {coeff_size, state, coeff, mu};

riscv_dsp_Ims_f32(&instance, src, ref, dst, err, size);

AR FIREE T Q31 il Q15 2R LMS S8 85 B4
riscv_dsp_Ilms_q31

JREY:

void riscv_dsp_Ims_q31 (const riscv_dsp_Ims_q31_t *instance, q31_t
*src, q31_t *ref, q31_t *dst, q31_t *err, uint32_t size)
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Z2¥:
® riscv_dsp_Ims_qg31_t instance structure of the Q31 LMS filter, defined
as follows:
typedef struct
{
uint32_t coeff_size;
g31_t *state;
g31_t *coeff;
g31_t mu;
g31_t shift;
}riscv_dsp _Ims_qg31 _t;
Where
- coeff_size number of filter coefficients
- *state pointer of the state vector whose size is coeff size + size - 1

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

- mu step size which can adjust coefficients
- shift number of coefficient bits to be shifted
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[in] *ref pointer of the desired vector

[out] *dst pointer of the output vector

[out] *err pointer of the error vector

[in] size number of samples
B [EME:

None

riscv_dsp_Ims_q15
JR AL

void riscv_dsp_Ims_q15 (const riscv_dsp_Ims_q15_t *instance, q15 _t
*src, q15_t *ref, q15_t *dst, q15_t *err, uint32_t size)

ZH
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® riscv_dsp_Ims_qg15_t instance structure of the Q15 LMS filter, defined
as follows:

typedef struct
{
uint32_t coeff_size;
g15 t *state;
g15_t *coeff;
g15_t mu;
q15_t shift;
}riscv_dsp_Ims_qg15 t;
Where
- coeff_size number of filter coefficients
- *state pointer of the state vector whose size is coeff size + size - 1

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

- mu step size which can adjust coefficients
- shift number of coefficient bits to be shifted
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[in] *ref pointer of the desired vector

[out] *dst pointer of the output vector

[out] *err pointer of the error vector

[in] size number of samples
B [EME:

None

3.4.11 NLMS &35 25 e ¥

NLMS (Normalized Least Mean Square) JEi #% iy LMS JE K #%
BRI g, ST FoR

y[n] =h[0] *x[n] + h[1] *x[n-1]+ ...+ h[L-1]"y[n-L+1];

e[n] = d[n] - y[n];

u[n] = 1/ X[n]2;

h[n] = hh -1] + p[n]*e[n]"x[n];
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/\l’

y is the output vector.

h is the coefficients vector.
x is the input vector.

L is the filter order.

e is the error vector.

d is the desired vector.

U is the step size which can adjust coefficients and is related to the
normalized input signals.

DSP # 49w FE bR % S DL AR 2R T ) NLMS 8 2% R BIUR S
lgitatk: e, Q31 f1 Q15. i NLMS JE 2SR ET, #fr vl
AR HH . ) S A1) 435 R A

PAUN B PELHFIR 1> NLMS S8 335 2R 5

riscv_dsp_nlms_£32

JREL.

void riscv_dsp_nlms_f32 (riscv_dsp_nlms_f32_t *instance, float32_t
*src, float32_t *ref, float32_t *dst, float32_t *err, uint32_t size)

ZH:
® riscv_dsp_nlms f32_tinstance structure of the floating-point NLMS
filter, defined as follows:
typedef struct
{
uint32_t coeff_size;
float32_t *state;
float32_t *coeff;
float32_t mu;
float32_t energy
}riscv_dsp_nims_f32_t;
Where
- coeff_size number of filter coefficients
- *state pointer of the state vector whose size is coeff size + size - 1

- *coeff pointer of the time reversed coefficient vector whose size is
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coeff_size
- mu step size which can adjust coefficients
- energy energy of the previous frame
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector
[in] *ref pointer of the desired vector
[out] *dst pointer of the output vector

[out] *err pointer of the error vector

[in] size number of samples
AR

None

i -

#define coeff size 5

#define size 6

#define mu 0.05

#define energy 0.1

float32_t state[coeff_size + size - 1] = {0.0};

float32_t coeff[coeff_size] = {0.40, 0.10, 0.24, -0.40, -0.34};
float32_t src[size] = {1.0, 0.5, 0.4, -0.1, -0.1, 0.3};

float32_t ref[size] = {0.1, 0.2, -0.1, -0.02, -0.1, 0.2};
float32_t err[size];

float32_t dst[size];

riscv_dsp_nims_f32_tinstance = {coeff_size, state, coeff, mu,
energy};

riscv_dsp_nims_f32(&instance, src, ref, dst, err, size);
Ao [FEREE T Q31 F1 Q15 2B NLMS J8 % 25 B 5L

riscv_dsp_nlms_q31
JR AL

void riscv_dsp_nlms_q31(riscv_dsp_nlms_q31_t *instance, q31_t
*src, q31_t *ref, q31_t *dst, q31_t *err, uint32_t size);

ZH.
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® riscv_dsp nims 31 tinstance structure of the Q31 NLMS filter,
defined as follows:

typedef struct
{
uint32_t coeff_size;
g31_t *state;
g31_t *coeff;
g31_t mu;
uint8_t postshift;
g31_t energy
g31_t x0;
}riscv_dsp _nims_qg31 _t;
Where
- coeff_size number of filter coefficients
- *state pointer of the state vector whose size is coeff size + size - 1

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

- mu step size which can adjust coefficients

- postshift number of coefficient bits to be shifted
- energy energy of the previous frame

- X0 previous input sample

[in] *instance pointer of the instance structure

[in] *src pointer of the input vector

[in] *ref pointer of the desired vector

[out] *dst pointer of the output vector

[out] *err pointer of the error vector

[in] size number of samples
R [EME:

None

riscv_dsp_nlms_q15
JRAY.
void riscv_dsp_nlms_q15(riscv_dsp_nlms_q15_t *instance, q15_t
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*src, q15_t *ref, q15_t *dst, q15_t *err, uint32_t size);
Z2¥:
® riscv_dsp_nlms_qg15_tinstance structure of the Q15 NLMS filter,
defined as follows:
typedef struct
{
uint32_t coeff_size;
g15 t *state;
g15_t *coeff;
q15_t mu;
uint8_t postshift;
q15_t energy
q15_t x0;
}riscv_dsp _nims_qg15 t;
Where
- coeff_size number of filter coefficients
- *state pointer of the state vector whose size is coeff size + size - 1

- *coeff pointer of the time reversed coefficient vector whose size is
coeff_size

- mu step size which can adjust coefficients

- postshift number of coefficient bits to be shifted
- energy energy of the previous frame

- X0 previous input sample

[in] *instance pointer of the instance structure

[in] *src pointer of the input vector

[in] *ref pointer of the desired vector

[out] *dst pointer of the output vector

[out] *err pointer of the error vector

[in] size number of samples
AR

None
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3.4.12 FEE: FIR B R
T FIR JEIY BB K 2 B AMONE I FIR B2, HTFix—4%
Ve, i FIR JE LM IE LAY, ZR(E 55 EAKNTEES.

DSP B i Re bR B2 SCRF LU ASRIEEE SR R 5 FIR 5 A bR AR
SRR AL Q31. Q15 F1 Q7. BT FIR JE &5 s AT,
TR CAAR AR LA S B 5 R 4

DL - AR 2R FIR JEU% A% R AL
riscv_dsp_spafir £32
JRE.

void riscv_dsp_spafir_f32 (riscv_dsp_spafir_f32_t *instance, float32_t
*src, float32_t *dst, float32_t *buf, uint32_t size)

¥
® riscv_dsp_spafir f32 tinstance structure of the floating-point sparse
FIR filter, defined as follows:
typedef struct
{
uint16_t coeff _size;
uint16_t index;
float32_t *state;
float32_t *coeff;
uint16_t delay;
int32_t *nezdelay;
} riscv_dsp_spafir f32 _t;
Where

coeff_size number of filter coefficients

- index index of the state buffer

- “state pointer of the state vector whose size is delay + size

- *coeff pointer of the coefficient vector whose size is coeff_size
- delay maximum value in the nezdelay vector

- "nezdelay vector which stores non-zero coefficients and the size is
coeff_size

® [in] *instance pointer of the instance structure
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[in] *src pointer of the input vector
[out] *dst pointer of the output vector
[in] *buf pointer of the temporary vector

[in] size number of samples

R [EME

None

!

[ 2 =P NNV S R PN 4= PN
-

LA, AT BN 2 305

y(n)=coeff(0)*x(n - nezdelay(0)) + coeff(1)*x(n - nezdelay(1)) +
coeff(2)*x(n - nezdelay(2)) + coeff(3)*x(n - nezdelay(3))

#define coeff_size 4

#define index 1

#define size 6

int32_t nezdelay[coeff_size] ={3, 0, 2, 1}

#define delay 3

float32_t state[delay + size] = {0.0};

float32_t coeff[coeff_size] = {0.40, 0.10, 0.24, -0.40};

float32_t src[size] = {1.0, 0.5, 0.4, -0.1, -0.1, 0.3};

float32_t buf[size];

float32_t dst[size];

riscv_dsp_spafir_f32_t instance = {coeff_size, index, state, coeff,

delay, nezdelay};

riscv_dsp_spafir_f32(&instance, src, dst, buf, size);

ARBIFEIFEE T Q31. Q15 1 Q7 KA G FIR I8
riscv_dsp_spafir_q31

JREY:

void riscv_dsp_spafir_q31 (riscv_dsp_spafir_q31_t *instance, q31 _t
*src, q31_t *dst, q31_t *buf, uint32_t size)

ZH.
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® riscv_dsp_spafir_ q31_tinstance structure of the Q31 sparse FIR filter,
defined as follows:

typedef struct

{

uint16_t coeff_size;
uint16_t index;
g31_t *state;

g31_t *coeff;
uint16_t delay;
int32_t *nezdelay;

} riscv_dsp_spafir_q31 _t;
Where

coeff_size number of filter coefficients

index index of the state buffer

*state pointer of the state vector whose size is delay + size
*coeff pointer of the coefficient vector whose size is coeff size
delay maximum value in the nezdelay vector

*nezdelay vector which stores non-zero coefficients and the size is
coeff_size

[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] *buf pointer of the temporary vector

[in] size number of samples

R [BE

None

Varl |
FE!

i g2 2 R N NIVA S o NI SN

riscv_dsp_spafir_q15
JR AL

void riscv_dsp_spafir_q15 (riscv_dsp_spafir_q15_t *instance, q15 _t
*src, q15_t *dst, g15_t *buf1, q31_t *buf2, uint32_t size)

SUG1032-1.0
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Z2¥:
® riscv_dsp_spafir q15_t instance structure of the Q15 sparse FIR filter,
defined as follows:
typedef struct
{
uint16_t coeff_size;
uint16_t index;
qg15 t *state;
g15_t *coeff;
uint16_t delay;
int32_t *nezdelay;
} riscv_dsp_spafir_q15 t;
Where
- coeff size number of filter coefficients
- index index of the state buffer
- *state pointer of the state vector whose size is delay + size
- *coeff pointer of the coefficient vector whose size is coeff size
- delay maximum value in the nezdelay vector

- *nezdelay vector which stores non-zero coefficients and the size is
coeff_size

[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] *buf1 pointer of the temporary buffer 1

[in] *buf2 pointer of the temporary buffer 2

[in] size number of samples

B [EME:

None

!

Iy A7 X 1 0 2 #0845 T\ [ B (1 R
riscv_dsp_spafir_q7

JRAY
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void riscv_dsp_spafir_q7 (riscv_dsp_spafir_q7_t *instance, q7_t *src,
q7_t *dst, q7_t *buf1, q31_t *buf2, uint32_t size)

Z2¥:
® riscv_dsp_spafir_q7_tinstance structure of the Q7 sparse FIR filter,
defined as follows:
typedef struct
{
uint16_t coeff_size;
uint16_t index;
q7_t *state;
q7_t *coeff;
uint16_t delay;
int32_t *nezdelay;
} riscv_dsp_spafir_q7_t;
Where
- coeff_size number of filter coefficients
- index index of the state buffer
- *state pointer of the state vector whose size is delay + size
- *coeff pointer of the coefficient vector whose size is coeff size
- delay maximum value in the nezdelay vector

- *nezdelay vector which stores non-zero coefficients and the size is
coeff_size

[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] *buf1 pointer of the temporary buffer 1

[in] *buf2 pointer of the temporary buffer 2

[in] size number of samples
AR

None
vE!
A 247X 1 A1 2 #4454 N A &= AR
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3.4.13 LER¥E FIR RS RM

ORFE FIR JE A i, HT LRGSR A 2R mE, 8
WA T EA. A RUR AN, B, B0 R G o R el AT
16kbps %I 32kbps Kk HI RAEZ .

DSP B AF 2w FE A B 327 LR AN R B0 2R B 1 R FIR JE Y% 2% R AL
S EERAR: J7 A8, Q31 F1 Q15. ¥ _FRFE FIR JEN: 28R 50 mT,
LR EATAE AL AR N Y S5 45 KA 4

PLUR 215 PN 5 FRAE FIR JE 8 R 2L
riscv_dsp_upsplfir_£32

R

void riscv_dsp_upsplfir_f32 (const riscv_dsp_upsplfir_f32_t *instance,
float32_t *src, float32_t *dst, uint32_t size)

¥
® riscv_dsp_upsplfir f32 t instance structure of the floating-point
upsampling FIR filter, defined as follows:
typedef struct
{
uint32_tL;
uint32_t plen;
float32_t *coeff;
float32_t *state;
} riscv_dsp_upsplfir_f32_t;
Where
- L factor of the upsampling filter
- plen number of coefficients

- *coeff pointer of the time reversed coefficient vector whose size is
L * plen

- “state pointer of the state vector whose size is plen + size - 1
[in] *instance pointer of the instance structure

[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples
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p I =
None
A~ :

#define L 2

#define plen 4

#define size 6

float32_t state[plen + size - 1] = {0.0};

float32_t coeff[L * plen] = {0.40, 0.10, 0.24, -0.40, 1.0, 0.5, 0.4, -0.1};

float32_t src[size] = {1.0, 0.5, 0.4, -0.1, -0.1, 0.3};

float32_t dst[size * L];

riscv_dsp_upsplfir_f32_t instance = {L, plen, state, coeff};

riscv_dsp_upsplfir_f32(&instance, src, dst, size);

AR FRIREE T Q31 1 Q15 KB FRAFE FIR JE3E 2% .
riscv_dsp_upsplfir q31

JREL.

void riscv_dsp_upsplfir_q31 (const riscv_dsp_upsplfir_q31_t
*instance, q31_t *src, q31_t *dst, uint32_t size)

SH.
® riscv_dsp_upsplfir_g31_tinstance structure of the Q31 upsampling
FIR filter, defined as follows:
typedef struct
{
uint32_tL;
uint32_t plen;
q31_t *coeff;
q31_t *state;
} riscv_dsp_upsplfir_g31_t;
Where
- L factor of the upsampling filter
- plen number of coefficients

- *coeff pointer of the time reversed coefficient vector whose size is
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L * plen
- *state pointer of the state vector whose size is plen + size - 1
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of samples
iR [F4E -

None
E!
REAREZEH L 1.31 BUKIR, L4 —2.62 4R, 2.62 4517 64 L B2
BN, FTAER RS, 2.62 RN gi ANy 1.32 88, RGN 1.31 284,

riscv_dsp_upsplfir_q15
JRRL

void riscv_dsp_upsplfir_q15 (const riscv_dsp_upsplfir_q15_t
*instance, q15_t *src, q15_t *dst, uint32_t size)

ZH:
® riscv_dsp_upsplfir_g15_tinstance structure of the Q15 upsampling
FIR filter, defined as follows:
typedef struct
{
uint32_tL;
uint32_t plen;
g15_t *coeff;
q15_t *state;
} riscv_dsp_upsplfir_g15 _t;
Where
- L factor of the upsampling filter
- plen number of coefficients

- *coeff pointer of the time reversed coefficient vector whose size is
L * plen

- *state pointer of the state vector whose size is plen + size - 1

® [in] *instance pointer of the instance structure
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® [in] *src pointer of the input vector
® [out] *dst pointer of the output vector

® [in] size number of samples
R [EME:

None
E!
REFREZ AL, 1.15 KKK, ykr=4—1> 2.30 458, 2.30 5R L) 34.30 # L&
INAE 64 AL R NE T, ERAK 15 A0K 45 REWT N 34.15 287, B JEAT N 1.15 2871,

3.5 JEREERH

—ANERERT AR A N m AT n FUAT m ¢ n AN JTER AR EAL.

DSP B A-gmte s Bz b, T gwAe, FERE DUAT A B2 R A7 N
)&, B A AR NE TR AN (size =m *n).

3.5.1 FERENNE R

FEFEE R, 20 NP IR A B3R S oo s AN, 45 RIS N B
f &, SEBLEAZ AR B

size = row * col;

for (i=0; i < size; i++)

dst[i] = src1[i] + src2]i];

DSP B g Re o8 7 SCRF LA AS R A SR R PRIV R R A 1
L Q31 A1 Q15, LUR &5 HEA A 2RI s 4

riscv_dsp_mat_add_£32
JRE,

void riscv_dsp_mat_add_f32 (const float32_t *src1, const float32_t
*src2, float32_t *dst, uint32_t row, uint32_t col)

ZH

[in] *src1 pointer of the first input matrix
[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in a matrix

[in] col number of columns in a matrix
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SUG1032-1.0

p I =
None
A~ e

PAN 52U R PN R R IR AN 25 2R

0.1 0.4+—0.2 —-0.1 _ -0.1 03
—-0.2 0.1 0.3 0.5 0.1 0.6

A, 4R s

#define row 2

#define col 2

float32_t src1[row * col] = {0.1, 0.4, -0.2, 0.1};
float32_t src2[row * col] = {-0.2, -0.1, 0.3, 0.5};
float32_t dst[row * col];
riscv_dsp_mat_add_f32(src1, src2, dst, row, col);

AR B A FEE T Q32 5 Q15 SRAY M REFEANE s 4L

riscv_dsp_mat_add_q31

!

JREL.

void riscv_dsp_mat_add_q31 (const q31_t *src1, const q31_t *src2,
q31_t *dst, uint32_t row, uint32_t col)

SH.

[in] *src1 pointer of the first input matrix

[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in a matrix

[in] col number of columns in a matrix

AR

None

25 BAAI Y Q31 75 HI[0x80000000, Ox7FFFFFFF].

riscv_dsp_mat_add_q15

JRR
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void riscv_dsp_mat_add_q15 (const q15_t *src1, const q15_t *src2,
q15_t *dst, uint32_t row, uint32_t col)

23

[in] *src1 pointer of the first input matrix
[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in a matrix

[in] col number of columns in a matrix
R [EME:

None

!

g5 R MAT A Q15 3 FEI[0x8000, OX7FFF].

3.5.2 FEREIFERH

SUG1032-1.0

R 1 PR BOR [ — A5 BRI D7 B AE 7K P D5 T AN R BT 1) B R A 1]
OAERS, DR URAR PR s R 32— 20 (B size) RIGEATHNSIEL, X
FEACRT LU S AT RS S P S A R 0y, iy LG m] LB ke

R 38 R S D v - R SV JTVE R SRAERE . H S 0 A 1 358
B HVERE, TR RCRALRERE ;SRR 0 R AN A AR R RN AT W AT B 5, A
B N R Oy AR R o A SRR A N SRR AT, R A R B
Rt e MR, JF BRIl 0. sEBLE R T fros

A1l > W72 >[I AT

Horp, AGERINGERE, ATRWGERE. | RRPAERE, PR THIEATA
B2 m A R, AR T ISEAT A A AR R

UURAERI AT AL N T (BRI R B/ 2N T T AT o kAR
370, —HIRE, ZHEMATIHRPATIZATAL M, E R A FERE R4y
FATRERE . WRARFM L TCIER MR EI-1, KR NFERE A 7T 721 o

DSP H A2 Re bR 52 SCRF AR AS RIS S8 A AR R0 e B R AT
MU B R, DU 2% 710 TR IA 2% P 0 b 4

riscv_dsp_mat_inv_£32

AR

int32_t riscv_dsp_mat_inv_f32 (float32_t *src, float32_t *dst, uint32_t
size)

ZH:
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® [in] *src pointer of the input matrix
® [out] “dst pointer of the output matrix

® [in] size number of rows/columns in a matrix (i.e. size = rows =
columns)

R [BE

0 success
-1 failure
bE
o ALREMEN O, WA MR AT, ARHONEBARRE, R EAE -1, WA

R BT R
®  TCIRIRIEMAIME, SAATHEFES KT, H N B A i R R A P A A R A AR

Bl
AT A, RIERERE, W s
01 04

- . _ -6 -8
A= 02 —03 WA=,

FEE A BRI R G, Wk BR:

#define size 2

float32_t src[size * size] ={0.1, 0.4, -0.2, -0.3};
float32_t dst[size * size];

if (riscv_dsp_mat_inv_f32(src, dst, size) == 0)
Success-**

else

Fail---

ARG FIREE FH T F64 270 [ 5 B2 16 o 5

riscv_dsp_mat_inv_f64

JREL.

int32_t riscv_dsp_mat_inv_f64 (float64 _t *src, float64 t *dst, uint32_t
size)

ZH

® [in] *src pointer of the input matrix
® |[out] *dst pointer of the output matrix

® [in] size number of rows/columns in a matrix (i.e. size = rows =
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columns)
R [EME:

0 success

-1 failure

3.5.3 JERETRE R B

MR SRR R SO TSN R SRS, SRS N H R, BUM R
AR A S5ERE B K3k, HAppINMEREEGE 2 1T 2 51,

A11 A12  B11 Bi12 _

A21 A22 ~ B21 B22

Al11 x B11+ A12 x B21  A11 x B12 + A12 X B22
A21 X B11 + A22 X B21 A21 X B12 + A22 X B22

MRYEFEFESIEIN E S FEFE B AT HLL AU S HERE A RIFIEOHTE, B,

Cik = Ajj * Bi
HA, ARIT IR, B2 jiT kIR, CEi1TKkAIMER
R

DSP B AF 2w FE R EUE S F7 DU R AS R B R AR B ol vk el . ARG 1
A, SEEE AT, Q31. Q15 M1 Q7, LU &40 &N b ofe
LR

riscv_dsp_mat_mul_£32

AR

void riscv_dsp_mat_mul_f32 (const float32_t *src1, const float32_t
*src2, float32_t *dst, uint32_t row, uint32_t col, uint32_t col2)

23

[in] *src1 pointer of the first input matrix

[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in the first matrix

[in] col number of columns in the first matrix

[in] col2 number of columns in the second matrix
R [EME:

None
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7~ :

PLR 748 B 7 P A HE R T 3fe v

A23 X B32=C22

S TLERAE, MR TR
0.2 0.2

0.1 -0.1 0.1 ~0.04 —0.03
x —0.1 03 =

02 —-02 03 _ . "~ —015 —0.08

AEIARED, N s

#define Arow 2

#define Acol 3

#define Bcol 2

float32_t src1[Arow * Acol] = {0.1, -0.1, 0.1, 0.2, -0.2, 0.3};

float32_t src2[Acol * Bcol] ={0.2, 0.2, -0.1, 0.3, -0.7, -0.2};

float32_t dst[Arow * Bcol];

riscv_dsp_mat_mul_f32 (src1, src2, dst, Arow, Acol, Bcol);
AR FIFEE T F64. Q31 8L Q15 A8 ) B Ifeds: iR 45

riscv_dsp_mat_mul_f64

JREL.

void riscv_dsp_mat_mul_f64 (const float64_t *src1, const float64_t
*src2, float64_t *dst, uint32_t row, uint32_t col, uint32_t col2)

SH:

[in] *src1 pointer of the first input matrix
[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in the first matrix

[in] col number of columns in the first matrix

[in] col2 number of columns in the second matrix
AR

None

riscv_dsp_mat_mul q31
JRAY:
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void riscv_dsp_mat_mul_qg31 (const g31_t *src1, const q31_t *src2,
g31_t *dst, uint32_t row, uint32_t col, uint32_t col2)

23

[in] *src1 pointer of the first input matrix

[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in the first matrix

[in] col number of columns in the first matrix

[in] col2 number of columns in the second matrix
ACIER

None

riscv_dsp_mat_mul_fast q31
JRE.

void riscv_dsp_mat_mul_fast_q31 (const q31_t *src1, const q31_t
*src2, g31_t *dst, uint32_t row, uint32_t col, uint32_t col2)

ZH:

[in] *src1 pointer of the first input matrix

[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in the first matrix

[in] col number of columns in the first matrix

[in] col2 number of columns in the second matrix
R [EME

None

® I 32 fif BINASHEAT AL BANHERAE RNy Q2.30 Z5 5. ik bp 3 B 4 IR R L)
o, BINFERE 2% log2(row) R L4 /N . PR #RAESE U, 45 RIEAN Q1.31
HA,

® Sriscv_dsp_mat_mul_q31 fHLL, BEERECAUEAR IR B, e HUE SRR .

riscv_dsp_mat_mul_q15

JRR

SUG1032-1.0 108(209)




3 bR Hhk ik 3.5 FHFERHL

void riscv_dsp_mat_mul_qg15 (const q15_t *src1, const q15_t *src2,
q15_t *dst, uint32_t row, uint32_t col, uint32_t col2)

23

[in] *src1 pointer of the first input matrix

[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in the first matrix

[in] col number of columns in the first matrix

[in] col2 number of columns in the second matrix
ACIER

None
E!
¥ RV64, MRECE I —A 256 ZH I EFX, AT REss.

riscv_dsp_mat_mul_fast_q15
JRE.

void riscv_dsp_mat_mul_fast_q15 (const q15_t *src1, const q15 _t
*src2, q15_t *dst, uint32_t row, uint32_t col, uint32_t col2)

ZH

® [in] *src1 pointer of the first input matrix

® [in] *src2 pointer of the second input matrix
® |[out] *dst pointer of the output matrix

® [in] row number of rows in the first matrix

® [in] col number of columns in the first matrix

@® [in] col2 number of columns in the second matrix
R [EME
None

!

® XfT RV64, MK EL A 128 FHMIIGREZX, HI TRz,
® Sriscv_dsp_mat mul_q15 AL, SLeRECARAR MRS E, HBCE mvEae.

riscv_dsp_mat_mul_q7

JREL:
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void riscv_dsp_mat_mul_q7 (const q7_t *src1, const q7_t *src2, q7_t
*dst, uint32_t row, uint32_t col, uint32_t col2)

23

[in] *src1 pointer of the first input matrix

[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in the first matrix

[in] col number of columns in the first matrix

[in] col2 number of columns in the second matrix
ACIER

None
E!
X RV64, BERREUNEEC— 512 IR AKX, HTFxREEHE; T RvV32, 4t
128 I Z X .

riscv_dsp_mat_mul_vxm_q7
JRE.

void riscv_dsp_mat_mul_vxm_q7 (const q7_t *src1, const q7_t *src2,
q7_t *dst, uint32_t col, uint32_t col2)

ZH

[in] *src1 pointer of an input vector
[in] *src2 pointer of an input matrix
[out] *dst pointer of the output vector

[in] col number of columns in the input vector

[in] col2 number of columns in the input matrix
yCACILER

None
!

I B B e — A col F1 i Ie] &= src1[1, coll5—A™ col 47 A1 col2 ¥ i) %E s src2[col, col2], 45
RARAF N —A col2 B ¥R & dst[1, col2].
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3.5.4 FERELRISERH
FEPEAE TR H,  SRBUERE SR LA RME, 45 R BN H RS, seald 2
NHR:
size=m *n;
for (n = 0; n < size; n++)
dst[i] = src]i] * scale;

FENBFRIE LT, 5INSH shift RIS RERTERE, XTi%3
BIVEANA, BARS 5 H A 3L riscv_dsp_mat_scale_q31 #
riscv_dsp_mat_scale q15.

DSP BT i RE bR B2 SCHF LA AS R A S8 A PR 4 TR PR A T
L Q31 M Q15, BUR %5 PRAM IR 25> B 4 i R 4

riscv_dsp_mat_scale_£32

R

void riscv_dsp_mat_scale f32 (const float32_t *src, float32_t scale,
float32_t *dst, uint32_t row, uint32_t col)

23

[in] *src pointer of the input matrix
[in] scale constant scaling value
[out] *dst pointer of the output matrix

[in] row number of rows in a matrix

[in] col number of columns in a matrix
B [EME:

None

-

Gy —ABUEM—ANGEE 0.2, FEFEGH S a0 T s
01 04 _ 0.02 0.08

x scal

—0.2 0.1 ©7 —0.04 0.02
AGIAHS, 40 s

#define row 2

#define col 2

float32_t src[row * col] ={0.1, 0.4, -0.2, 0.1};
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flato32_t scale = 0.2;

float32_t dst[row * col];

riscv_dsp_mat_scale f32 (src1, scale, dst, row, col);
AR FIAEE T Q31 5L Q15 57 fRE R 4 i R £

riscv_dsp_mat_scale_q31
JRRL

void riscv_dsp_mat_scale_qg31 (const g31_t *src, q31_t scale_fract,
int32_t shift, q31_t *dst, uint32_t row, uint32_t col)

2
® [in] "src pointer of the input matrix
® [in] scale_fract constant fractional scaling value
® [in] shift shift bits
® [out] *dst pointer of the output matrix
® [in] row number of rows in a matrix
® [in] col number of columns in a matrix
AR
None

riscv_dsp_mat_scale_q15

AR

void riscv_dsp_mat_scale_q15 (const q15_t *src, q15_t scale_fract,
int32_t shift, q15_t *dst, uint32_t row, uint32_t col)

28
® [in] *src pointer of the input matrix
® [in] scale_ fract constant fractional scaling value
® [in] shift shift bits
® [out] *dst pointer of the output matrix
® [in] row number of rows in a matrix
® [in] col number of columns in a matrix
R [EME:
None
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w
=

3.5.5 FEMERIERE
FE AR R B, TR P AN LEBOM R O RE R ARG, 45 R BN H R RS,
LR AR N P
size=m *n;
for (i=0;i < size; i++)
dst[i] = src1]i] - src2[i];

DSP B AF 2w FE AU 37 DL AS R B0 R B AR B i 8. 77
B, Q31 M1 Q15, LR &5 HEGHHE R A0 PRy R4

riscv_dsp_mat_sub_£32

R

void riscv_dsp_mat_sub 32 (const float32_t *src1, const float32_t
*src2, float32_t *dst, uint32_t row, uint32_t col)

25

[in] *src1 pointer of the first input matrix
[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in a matrix

[in] col number of columns in a matrix
BEHE:

None

-

ZE P FERE, FEREIRIE NN s

01 04 -02 -01_ 03 0.5
—-0.2 0.1 0.3 0.5 -05 -0.4

TR R AR, W R s .

#define row 2

#define col 2

float32_t src1[row * col] ={0.1, 0.4, -0.2, 0.1};
float32_t src2[row * col] = {-0.2, -0.1, 0.3, 0.5};
float32_t dst[row * col];

riscv_dsp_mat_sub_f32 (src1, src2, dst, row, col);
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ARGl FEREE T Q31 B Q15 SRAY AR R i ek £
riscv_dsp_mat_sub_q31

JREL.

void riscv_dsp_mat_sub_qg31 (const g31_t *src1, const q31_t *src2,
q31_t *dst, uint32_t row, uint32_t col)

ZH:

[in] *src1 pointer of the first input matrix
[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in a matrix

[in] col number of columns in a matrix
IR [EIE :

None

E!

ZERMWFAH Q31 JE[HE [0x80000000, Ox7FFFFFFF].

riscv_dsp_mat_sub_q15

R

void riscv_dsp_mat_sub_q15 (const q15_t *src1, const q15_t *src2,
q15_t *dst, uint32_t row, uint32_t col)

23

[in] *src1 pointer of the first input matrix
[in] *src2 pointer of the second input matrix
[out] *dst pointer of the output matrix

[in] row number of rows in a matrix

[in] col number of columns in a matrix
R [EME:

None
vE!
5 BFITA Q15 V5 FH[0x8000, 0x7FFF].
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w
=

3.5.6 JEREEEERE

R E A, SRR E, SARENENHERE, ST
TN
dst[n, m] = src[m, n], where 0 <=m < row, O <=n < col

DSP B RE o8 B2 SRR AN AS R R SR AR PR e B PR A 1
L Q31. Q15 AMHAMBIEIRA, LU A5 VER IR BN HE R 5 E e 2L

riscv_dsp_mat_trans_£32

JREL.

void riscv_dsp_mat_trans_f32 (const float32_t *src, float32_t *dst,
uint32_t row, uint32_t col)

23

® [in] "src pointer of the input matrix
® [out] *dst pointer of the output matrix
® [in] row number of rows in a matrix
® [in] col number of columns in a matrix
IR [EME
None
-

2 NERE R B AR

0.1 —-01 0.1 0.1 02
02 —02 03 01 —02
: : ' 0.1 0.3

NGRS, 4R s

#define row 2

#define col 3

float32_t src[row * col] ={0.1, -0.1, 0.1, 0.2, -0.2, 0.3};
float32_t dst[col * row];

riscv_dsp_mat_trans_f32 (src, dst, row, col);

AT B ARG T Q31 5 Q15 SRAY M FEFESL B R 4.
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riscv_dsp_mat_trans q31

JREL.

void riscv_dsp_mat_trans_q31 (const g31_t *src, q31_t *dst, uint32_t
row, uint32_t col)

2
® [in] "src pointer of the input matrix
® [out] *dst pointer of the output matrix
® [in] row number of rows in a matrix
® [in] col number of columns in a matrix
yACILER
None

riscv_dsp_mat_trans_q15

R

void riscv_dsp_mat_trans_q15 (const q15_t *src, q15_t *dst, uint32_t
row, uint32_t col)

23

[in] *src pointer of the input matrix
[out] *dst pointer of the output matrix
[in] row number of rows in a matrix

[in] col number of columns in a matrix
B [EME:

None

riscv_dsp_mat_trans u8
JRE,

void riscv_dsp_mat_trans_u8 (const uint8 _t *src, uint8_t *dst, uint32_t
row, uint32_t col)

2
® [in] "src pointer of the input matrix

® [out] *dst pointer of the output matrix
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® [in] row number of rows in a matrix

® [in] col number of columns in a matrix
R [EME:

None
3.5.7 %6FE 2 R EERE

MR 2 ok G SSBUTRE 2 BOTis S, AR E NHIHERE, el
FEUN R FR -

dst = src”2, where src is a square matrix

DSP # A2 Re bR B2 SCRF LA ASRISEE SR AR 2 R R B XURs
JEFE A, DUR B 1 PRI 2N ERE 2 R R

riscv_dsp_mat_pwr2_cache_f64

R

int32_t riscv_dsp_mat_pwr2_cache_f64(const float64 _t *src, float64 t
*dst, uint32_t size)

23

[in] *src pointer of the input matrix
[out] *dst pointer of the output matrix

[in] size number of rows or columns in a matrix
B [EME:

0 success

-1 failure

® U ANFEPELAR AN R, HATHES ST size, Fi4b, size W2 4 fEEL (n
28. 32. 64. 1024), HM, R[FEERE-1,

®  MRREIAT N PUSERESfeE, R/ — %k cache line BRVDN, A8 A AE SR EX I
4% cache line, FT¥k/> cache K.

® Ysize /T 40 I, FUHE T riscv_dsp_mat_mul_f64 %L, LASKASE IFHITERE .

3.5.8 FE[ESMHERE

RS L IR RN IR R R SRS, R E AN KR, T
JEoR T IR A SR B ik, HArE AN 31T, HEB N4 5.
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Al1l
A21%B11 B12 B13 Bl14 =
A31

A11 xB11 A11 xB12 A11 xB13 Al1l xB14
A21 x B11 A21 xB12 A21 xB13 A21 xB11
A31 xB11 A31xB12 A31 xB13 A31 xB14

SARATCLE AR NAERE SRS, b, PSR Ay A B A — 205, RITj Y
EHBA 1, W FR.

Cik = Ajj * Bjx, where j=1

DSP B g Fe o8 5% SCRF LA AN R A SR R B RE PR SR R 2. Q31
PR 2% 5 PRARFA 2 AN R S R £

riscv_dsp_mat_oprod_q31
JRE.

void riscv_dsp_mat_oprod_q31 (const q31_t *src1, const q31_t *src2,
q31_t *dst, uint32_t size1, uint32_t size2)

SH.

[in] *src1 pointer of the first input matrix with a size of size1*1
[in] *src2 pointer of the second input matrix with a size of 1*size2
[out] *dst pointer of the output matrix with a size of size1 * size2

[in] size1 number of rows in the first input matrix

[in] size2 number of columns in the second input matrix

y A=

None

!

BRI — AL E sizel 4T BB RE src[sizet, 11— /MO E size2 FIl 1 HLATHE R

src2[1, size2], ZERARAER]— NG sizel 17 size2 F[IHEFE dst[sizel, size2]. HH
FUREREIRIEAR LY, I pR B SE B T 50 4 19 2R 2 PR e v 30

B
PAR 853U R 1 PSRRI AR B A5 R

0x200000 0x40 0xcO
0x100000 + 0x10000 0x30000 = 0x20 0x60
0x50000 Oxa Oxle

ABIAES, W s
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#define Arow 3

#define Bcol 2

g31_t src1[Arow] = {0x200000, 0x100000, 0x50000};
g31_t src2[Bcol] = {0x10000, 0x30000};

q31_t dst[Arow * Bcol];

riscv_dsp_mat_oprod_q31 (src1, src2, dst, Arow, Bcol);

3.5.9 EREREFEEH

SAEFESRA AL TR NREE RN SRE, SRS ANHNER
Meo NS 7B A 5EHERE B sk, HAP R ANMEREAGE 2 17 2
1P

A1l A12  B11 B12 _
A21 A22 B21 B22

A11 xB11 + A12 x B21 A11 xB12 + A12 x B22
A21 x B11 + A22 x B21 A21 xB12 + A22 x B22

Hp, B FEH R B ARE.
An = an(re) = an(im)i, Bn = bn(re) + bn(lm)l,

AnxBn = (an(re) an(re)—an(im) an(lm)) + (an(re) an(lm) + an(im)
xbn(re))

WRAEFERERIE R 2 X, BHEE B R HL IS BHERE A I3 EARTE

R,

Cik = Ajj * Bi

Hrb, AZ T j5IREHME, B 21T kK FIMERRE, CREifT kI
AR

DSP # A2 Re bR B2 SCRF LU A RIS SR I B R Mk sk 8 %
. Q31 1 Q15, BT A1 PEGHlIR 25> B 5T bR L

riscv_dsp_cmat_mul_£32

AR

void riscv_dsp_cmat_mul_f32 (const float32_t *src1, const float32_t
*src2, float32_t *dst, uint32_t row, uint32_t col, uint32_t col2)

2

® [in] *src1 pointer of the first input complex matrix
® [in] *src2 pointer of the second input complex matrix

® [out] *dst pointer of the output complex matrix
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® [in] row number of rows in the first complex matrix
® [in] col number of columns in the first complex matrix

® [in] col2 number of columns in the second complex matrix
R [EE :
None
B
PAR 853U R 1 IS S R 3 s -
A2,3xB3,2=C2,.2
G ITURE, TEERET:

0.2 + 0.5i 0.2 —-0.4i
x=0.1+0.2i 03+02i =
—-0.7-0.4i —-0.2-0.1i

01+02i —-01-03i 0.1+ 0x4i
0.2—-0.1i —-02+05 03-04i

0.08 — 0.22i 0.15 - 0.2i
—0.36 + 0.15¢ —0.26 + 0.6i

A, 40 s
#define Arow 2
#define Acol 3
#define Bcol 2

float32_t src1[2 * Arow * Acol] = {0.1, 0.2, -0.1, -0.3, 0.1, 0.4, 0.2, -0.1,
-0.2,0.5,0.3, -0.4};

float32_t src2[2 * Acol * Beol] = {0.2, 0.5, 0.2, -0.4, -0.1, 0.2, 0.3, 0.2, -
0.7,-0.4,-0.2,-0.1};

float32_t dst[2 * Arow * Bcol];

riscv_dsp_cmat_mul_f32 (src1, src2, dst, Arow, Acol, Bcol);
ARG FIREE T Q31 B Q15 2B 1) S MRS ek 4K

riscv_dsp_cmat_mul q31
JRE,

void riscv_dsp_cmat_mul_q31 (const q31_t *src1, const q31_t *src2,
g31_t *dst, uint32_t row, uint32_t col, uint32_t col2)

ZH:
® [in] *src1 pointer of the first input complex matrix

® [in] *src2 pointer of the second input complex matrix
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3.6 Giit %

[out] *dst pointer of the output complex matrix
[in] row number of rows in the first complex matrix

[in] col number of columns in the first complex matrix

[in] col2 number of columns in the second complex matrix
R [EME:

None

riscv_dsp_cmat_mul_q15

JREL.

void riscv_dsp_cmat_mul_q15 (const q15_t *src1, const g15_t *src2,
q15_t *dst, uint32_t row, uint32_t col, uint32_t col2)

ZH:

[in] *src1 pointer of the first input complex matrix

[in] *src2 pointer of the second input complex matrix
[out] *dst pointer of the output complex matrix

[in] row number of rows in the first complex matrix

[in] col number of columns in the first complex matrix

[in] col2 number of columns in the second complex matrix
R [EME

None

3.6 GtiteR#
3.6.1 AEERH

SUG1032-1.0

KERE, T RN AERRAE, REDEREAETT
Pro

DSP # A2 Re bR B2 STRF LA AN RIS SR (1 i KA PR K i 2
Q31. Q15. Q7 MHAMKHERAL, LU A1 LR 25> oK AE s E

riscv_dsp_max_£32

AR

float32_t riscv_dsp_max_f32 (const float32_t *src, uint32_t size,
uint32_t *index)
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SUG1032-1.0

ZH:
[in] *src pointer of the input vector
[in] size number of elements in a vector

[out] *index index of the maximum value
iR [F4E -

Maximum value

riscv_dsp_max_value_£32

JRE:

float32_t riscv_dsp_max_value f32 (const float32_t *src, uint32_t
size)

S
® [in] *src pointer of the input vector

[in] size number of elements in a vector
A ELER

Maximum value

riscv_dsp_max_q31

AR

g31_triscv_dsp_max_qg31 (const g31_t *src, uint32_t size, uint32_t

*index)

23

[in] *src pointer of the input vector
[in] size number of elements in a vector

[out] *index index of the maximum value
B [EME:

Maximum value

riscv_dsp_max_q15

JREY:

q15_triscv_dsp_max_qg15 (const g15_t *src, uint32_t size, uint32_t

*index)
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ZH:

® [in] "src pointer of the input vector
® [in] size number of elements in a vector

® [out] *index index of the maximum value
iR [F4E -

Maximum value

riscv_dsp_max_q7

JREL.

q7_triscv_dsp_max_q7 (const q7_t *src, uint32_t size, uint32_t
*index)

ZH:

® [in] *src pointer of the input vector
® [in] size number of elements in a vector

® [out] *index index of the maximum value
IR [EIE :

Maximum value

riscv_dsp_max_u8

AR

uint8_t riscv_dsp_max_u8 (const uint8 t *src, uint32_t size, uint32_t
*index)

23

® [in] *src pointer of the input vector
® [in] size number of elements in a vector

® [out] *index index of the maximum value
R [EME:

Maximum value

3.6.2 HERE
PUE RS, T AN R AR T
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3 bR Hd L ik
DSP Hcf g A bR 502 SCHF DL R AN RIS R AL R S R 2 3 2
Q31. Q15. Q7 FHAMEIEIRAL, LLUF &5 EAH IR AN S E sk 2
riscv_dsp_mean_f£32

JREL.

float32_t riscv_dsp_mean_f32 (const float32_t *src, uint32_t size)

ZH:

® [in] "src pointer of the input vector

® [in] size number of elements in a vector
R [EME:
Mean value

riscv_dsp_mean_q31

JEAY.
g31_triscv_dsp_mean_q31 (const q31 _t *src, uint32_t size)
Y

® [in] *src pointer of the input vector

® [in] size number of elements in a vector
B [EME:
Mean value
riscv_dsp_mean_q15
JREL
q15_triscv_dsp_mean_q15 (const q15_t *src, uint32_t size)
ZH:

[in] *src pointer of the input vector

[in] size number of elements in a vector
R [EME :
Mean value
riscv_dsp_mean_q7

JRR
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3.6 Giit %

q7_triscv_dsp_mean_q7 (const q7_t *src, uint32_t size)
2.

® [in] "src pointer of the input vector

® [in] size number of elements in a vector
R [EME:

Mean value

riscv_dsp_mean_u8
JRE:
uint8_t riscv_dsp_mean_u8 (const uint8_t *src, uint32_t size)
S

® [in] *src pointer of the input vector

® [in] size number of elements in a vector
A ELER

Mean value

3.6.3 s/MEERH

SUG1032-1.0

f/MERREL TR AR R E, R JER R ME LR
bro

DSP B g e o8 57 SRR LA AN RIS S8 R 1 e/ IMEL R B i 2
Q31. Q15. Q7 MHAMKIEIA, LU 255 VR0 IR 25> e/ MEL PR AL

riscv_dsp_min_£32

JREL.

float32_t riscv_dsp_min_f32 (const float32_t *src, uint32_t size,
uint32_t *index)

ZH

® [in] *src pointer of the input vector
® [in] size number of elements in a vector

® [out] *index index of the minimum value

iR EE -
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Minimum value

riscv_dsp_min_q31
JRRL

q31_triscv_dsp_min_q31 (const q31_t *src, uint32_t size, uint32_t
*index)

ZH:

® [in] "src pointer of the input vector
® [in] size number of elements in a vector

® [out] *index index of the minimum value
yACILER
Minimum value

riscv_dsp_min_q15

R

g15_triscv_dsp_min_qg15 (const g15_t *src, uint32_t size, uint32_t
*index)

28
® [in] *src pointer of the input vector

® [in] size number of elements in a vector

® [ouf] *index index of the minimum value
B [EME:
Minimum value

riscv_dsp_min_q7

JREL.

q7_triscv_dsp_min_q7 (const q7_t *src, uint32_t size, uint32_t
*index)

ZH

® [in] *src pointer of the input vector
® [in] size number of elements in a vector

® [out] *index index of the minimum value

SUG1032-1.0 126(209)




3 bR Hhk ik 3.6 it

R[5 {E :
Minimum value

riscv_dsp_min_u8

JRE:
uint8_t riscv_dsp_min_u8 (const uint8_t *src, uint32_t size, uint32_t
*index)

ZH:

® [in] "src pointer of the input vector
® [in] size number of elements in a vector

® [out] *index index of the minimum value
IR [EIE :

Minimum value

3.6.4 RMS eK#
RMS (Root mean square) %, HTIHHE—ANHER TR, S
SRR B R
RMS = sqrt((src[0]? + src[1]? + src[2]? + ... + src[size-1]?) / size)
YT sqrt() kg, HAkZ3 3.8.7 T IR R

DSP Hf g o 2% SCRF LA R A SR RMS Rl 7 s
Q31 M1 Q15, LAFETHEAIHIAS 1 RMS K%L,

riscv_dsp_rms_£32

JREL.

float32_t riscv_dsp_rms_f32 (const float32_t *src, uint32_t size)

ZH:

® [in] *src pointer of the input vector

® [in] size number of elements in a vector
R [EME :
RMS value

riscv_dsp_rms_q31

JRR
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g31_triscv_dsp_rms_q31 (const q31_t *src, uint32_t size)

23

® [in] "src pointer of the input vector

® [in] size number of elements in a vector
iR [F4E -
RMS value

riscv_dsp_rms_q15
JREL.
q15_triscv_dsp_rms_q15 (const q15_t *src, uint32_t size)
ZH:

® [in] *src pointer of the input vector

® [in] size number of elements in a vector
A ELER

RMS value

3.6.5 BAH
AL, AT UHE—ARERETM, SIS T R
SOS = src[0]? + src[1]? + src[2]? + ... + src[size-1]?

DSP B g e o8 B% SCRF LU N AN RIEE SR e e I S 2,
Q31. Q15 A1 Q7, LAN & PELHlAR SRk AL

riscv_dsp_pwr_£32
JREL.
float32_t riscv_dsp_pwr_f32 (const float32_t *src, uint32_t size)
ZH:

® [in] *src pointer of the input vector

® [in] size number of elements in a vector
R [EME :

Sum of squares
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3.6 Giit %

SUG1032-1.0

riscv_dsp_pwr_q31
JREL.
q63_t riscv_dsp_pwr_q31 (const q31_t *src, uint32_t size)
SH:

® [in] "src pointer of the input vector

® [in] size number of elements in a vector

yACIER

Sum of squares
!
RIEME S Q48 AL,

riscv_dsp_pwr_ql5
JEA
63 _triscv_dsp_pwr_q15 (const g15_t *src, uint32_t size)
Y

® [in] *src pointer of the input vector

® [in] size number of elements in a vector

B [EME:

Sum of squares
bEy
RIEME Y Q30 AL,

riscv_dsp_pwr_q7
JEA
g31_triscv_dsp_pwr_q7 (const q7_t *src, uint32_t size)
¥

® [in] *src pointer of the input vector

® [in] size number of elements in a vector
R [EME:

Sum of squares
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H!
REME Y Q14 KA.

3.6.6 R EERE
FHEZERE, RT SN AEOFEEE, SRR TR

sos = src[0]? + src[1]? + ... + src[size-1]?;
sqrsum = (src[0] + src[1] + ... + src[size-1])?;
std = sqrt((sos - sqrsum / size) / (size - 1));
XF sqrt() ¥, BEAkS% 3.8.7 “FREE.

DSP B RE bR B2 SCRF LA AN RIS SR (b 22 R B i 2R
Q31. Q15 FHABKAEIER,  LUN & 5 PRAR IR 5 b 22 bR 2L

riscv_dsp_std_£32
JER
float32_triscv_dsp_std f32 (const float32_t *src, uint32_t size)

23

[in] *src pointer of the input vector

[in] size number of elements in a vector
R [EME:

Standard deviation value

riscv_dsp_std_q31
JREL
g31_triscv_dsp_std_q31 (const q31_t *src, uint32_t size)
ZH:

® [in] *src pointer of the input vector

® [in] size number of elements in a vector
AR

Standard deviation value

riscv_dsp_std_q15
JRAY:
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3 bR Hd L ik

q15_triscv_dsp_std _q15 (const q15_t *src, uint32_t size)

Z2¥:

® [in] "src pointer of the input vector

® [in] size number of elements in a vector
R [EE :
Standard deviation value

riscv_dsp_std_u8

JREL.

q15_triscv_dsp_std_u8 (const uint8_t *src, uint32_t size)

ZH.

® [in] *src pointer of the input vector

® [in] size number of elements in a vector
A ELER

Standard deviation value

3.6.7 FERH
T ERE, AT UEARER DT, LB T R
sos = src[0]? + src[1]? + ... + src[size-1]%;
sqrsum = (src[0] + src[1] + ... + src[size-1])?;

v = (sos - sqrsum / size) / (size - 1);
DSP B9 £ b8 B2 SCRF LA T AR ER I B Ry ZE e i ¥ 2
Q31 A1 Q15, AR &5 PEAIRR 7477 22 BR L.

riscv_dsp_var £32

JREL.

float32_t riscv_dsp_var_f32 (const float32_t *src, uint32_t size)

2

® [in] "src pointer of the input vector

® [in] size number of elements in a vector
R [EIE
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Variance value

riscv_dsp_var_q31
JREL.
q63_t riscv_dsp_var_q31 (const q31_t *src, uint32_t size)
SH:

® [in] "src pointer of the input vector

® [in] size number of elements in a vector
R [EME:

Variance value

riscv_dsp_var_ql5
JEA
g31_triscv_dsp_var_q15 (const q15_t *src, uint32_t size)
Y

® [in] *src pointer of the input vector

® [in] size number of elements in a vector
R [EME:

Variance value

3.6.8 KR #
JRREL TR A TR, SEBUE R R R

size—1

Entropy = —( Z srcli] X In(srcli]))

i=0

DSP # A giRe pf B2 SCRF LN AR SRS R i ee 8 R, LR
A RERERHE BN R W TSR

riscv_dsp_entropy_£32
JRAY:

float32_t riscv_dsp_entropy f32 (const float32_t *src, uint32_t size)

2

SUG1032-1.0 132(209)




3 bR Hhk ik 3.6 it

® [in] *src pointer of the input vector

® [in] size number of elements in a vector
R [EME:

Entropy value

3.6.9 H¥TIEEE

XTSRRI A, TR ERA =R, tFRY DKL (Kullback—Leibler
divergence), SZHLEFEUN R HTR:

n

=0

DSP H AT 2 Re bR B2 SCRF LA AN RIS SR (AR e K i A,
AR 2% 5 VEAR A 5 A FE 55 R 2

riscv_dsp_relative_entropy_£32

R

float32_t riscv_dsp_relative_entropy f32 (const float32_t *src1, const
float32_t *src2, uint32_t size)

23

® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] size size of elements in a vector
B [EME:

Relative entropy value

3.6.10 LSE &&#
LSE (Log-Sum-Exp) %, HTiHE A ERFEERRx 4, SCl
SRR PR
LSE(srcy, ..., srcn) = src + log(exp(srct - src’) + ... + exp(srca - src’))
where src” = max{srci, ..., Srcn}

DSP # A giRe bR B2 SRS LU AR SEE SRR LSE sl i i, LA
T T VEA A %1 LSE s
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riscv_dsp_lse_£32
JRRL

float32_t riscv_dsp_lse f32 (const float32_t *src, uint32_t size)
2

® [in] "src pointer of the input vector

® [in] size number of elements in a vector
R [EME:

LSE value

3.6.11 LSE miR &R
LSE (Log-Sum-Exp) sifleg%l, T iHEmAmE RN S FE 5 m
X, SRR PR
LSE(X1, ..., Xn) = X + log(exp(X1-X') + ... + exp(Xn-X))
where X' = max{X1, ..., Xn}, Xn = src1[n] + src2[n]

DSP %2 A b 502 SCHF DL S ASRIEE SR AL 1) LSE iR R 8 15
A, PUR S PR IR 2> LSE RN B

riscv_dsp_lse_dprod_£32
JRE,

float32_t riscv_dsp_Ise dprod_f32 (const float32_t *src1, const
float32_t *src2, uint32_t size)

ZH

® [in] "src1 pointer of the first input vector
® [in] "src2 pointer of the second input vector

® [in] size size of elements in a vector
yCACILER

LSE dot product value

3.6.12 #h3E = Hr DIl ok 2

IR e 34 DU S 3000 e K, S BIAD B v T DL B T 4%

DSP B 2 RE o8 52 SRR LAR AN R 8 S 2 (b 2 v i DLy 7500 5
e R, DUN S VRAHRA A AN 2 w0 DU Fa ek K
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riscv_dsp_gaussian_naive_bayes_est_f32

JREL.

uint32_t riscv_dsp_gaussian_naive_bayes_est f32 (const
riscv_dsp_gaussian_naivebayes_f32_t *instance, const float32_t *src,
float32_t *buf)

gﬁ:
® riscv_dsp_gaussian_naivebayes f32 t instance structure of the
floating-point Gaussian naive bayes estimator, defined as follows:
typedef struct
{
uint32_t dimofvec;
uint32_t numofclass;
const float32_t *mean;
const float32_t *var;
const float32_t *classprior;
float32_t additiveofvar;
} riscv_dsp_gaussian_naivebayes f32_t;
Where
- dimofvec dimension of vector space
- numofclass number of classes

- *mean mean value for the Gaussian whose size is
dimofvec*numofclass

- *var variance for the Gaussian whose size is dimofvec*numofclass
- *classprior class prior probabilities whose size is numofclass

- Additiveofvar additive value of variance

[in] *instance pointer of the instance structure

[in] *src pointer of the input vector

[in] *buf pointer of the buffer vector
AR

Estimated class

SUG1032-1.0 135(209)




3 PR O ik 3.7 ¥

3.7 FEHA

DSP - gmiE R E T, D HERERINIEE N 1024 (1024, UL 2 HJEXTS
BN 10D, HERNME SR AL IEZ BRI HER (AIRF TR
), B R L, RONAR e $ 2 X Le ROk & R R 948k IE 5%
. R, A& 920 R Bt 7 — S a8 R/ N ESUE, 35 Mo
(R ER B3 m BT FFT LOGN b 3ix seff . B 7 %A il
THIME, RERERIITLUSIT, (HuT RS TR ZE XS .

R, 72 Q31 A1 Q15 F¥mAh rT e & BBl kb i #E, 4
TEH HIX S bR B 2 AT HAT BEAR LG BB, WRIEAFE AR, A EWRA
A, XERFHANRIRAN.

KFHANS N FEHGER, ESHAZFELTH Q31 A1 Q15 F ik Em)
i

3.7.1 Radix-2 CFFT Q%

Radix-2 CFFT (Complex Fast Fourier Transform) &%, SZ¥l 17 #4
[t) Cooley-Tukey 5%, {55 M IAR e 28U A A [7) & 1 2 2 HR 2

“Alreal, imaginary, real, imaginary..., real, imaginary].

DSP #F2mF5 pR F0UZE SRR LN AN R 1) Radix-2 CFFT Al
CIFFT (Complex Inverse FFT) p%: F &8, Q31 1 Q15. X+ Q31
1 Q15 Radix-2 CFFT Al CIFFT &%, A/ 2 i T HEAR A BEAE

e
RATHSH m FoRFINFEARELL 2 MRl JaEA[3, 10]. BF, G s
128 MEA, W m &7 (log2(128) = 7).

PLF & AR %1~ Radix-2 CFFT #1 CIFFT pR#4.
riscv_dsp_cfft rd2 £32

JREL

int32_t riscv_dsp_cfft_rd2_f32 (float32_t *src, uint32_t m)

ZH:

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set
from 3 to 10

iR EE -

0 success
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-1 failure

-

Zh € 128 MEA (R, FFT_LOGN =7), %5 Radix-2 CFFT 1
CIFFT =%, 40k fros:

#define FFT_LOGN 7

float32_t src[2* (1 << FFT_LOGN)] = {---};

int32_t ret;

ret = riscv_dsp_cfft rd2 f32(src, FFT_LOGN);

if (ret ==0)

Success

Else

Fail

ret = riscv_dsp_cifft_rd2_f32(src, FFT_LOGN);

if (ret ==0)

Success

Else

Fail

AoRBIFEREE R T Q31 At Q15 27U Radix-2 CFFT 1 CIFFT pi%L.
riscv_dsp_cifft rd2 £32

JREL
int32_t riscv_dsp_cifft_rd2_f32 (float32_t *src, uint32_t m)
Z2H:

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set
from 3 to 10

R EE -

0 success
-1 failure

riscv_dsp_cfft rd2_q31
JRAY:
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int32_t riscv_dsp_cfft rd2_q31 (q31_t *src, uint32_t m)
S

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set

from 3 to 10
R [B{E
0 success
-1 failure
!
oy N A A% A0 3-1 PR . D 2 S AN /IS B M 3, 207 T P I e T
BEAT AR AL R AT
%% 3-1 The Input and Output Formats
m Size Input format Output format
3 8 Q1.31 Q5.27
4 16 Q1.31 Q6.26
5 32 Q1.31 Q7.25
6 64 Q1.31 Q8.24
7 128 Q1.31 Q9.23
8 256 Q1.31 Q10.22
9 512 Q1.31 Q11.21
10 1024 Q1.31 Q12.20

riscv_dsp_cifft rd2 q31
JEA
int32_t riscv_dsp_cifft_rd2_q31 (g31_t *src, uint32_t m)
¥

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set
from 3 to 10

pAEILIER
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0 success
-1 failure
!
o N A AR AR 3-2 FraR e D a2 S A N R/ INARDRE RS AR 2, ZBLE R Ik R AT
AT HARRALIRAE
%% 3-2 The Input and Output Formats

m Size Input format Output format
3 8 Q5.27 Q1.31
4 16 Q6.26 Q1.31
5 32 Q7.25 Q1.31
6 64 Q8.24 Q1.31
7 128 Q9.23 Q1.31
8 256 Q10.22 Q1.31
9 512 Q11.21 Q1.31
10 1024 Q12.20 Q1.31

riscv_dsp_cfft_rd2_q15
JEA
int32_triscv_dsp_cfft rd2 _q15 (q15_t *src, uint32_t m)
¥
® [in, out] *src pointer of the input vector. After the function is executed,

the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set
from 3 to 10

R [BE

0 success
-1 failure
!
S N R IR 3-3 TR i S H AN R/ R R RS 3, ZBU7E I P e A
BATHARRALIERAE
%% 3-3 The Input and Output Formats

m Size Input format Output format

3 8 Q1.15 Q5.1
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m Size Input format Output format
4 16 Q1.15 Q6.10
5 32 Q1.15 Q7.9
6 64 Q1.15 Q8.8
7 128 Q1.15 Q9.7
8 256 Q1.15 Q10.6
9 512 Q1.15 Q11.5
10 1024 Q1.15 Q12.4

riscv_dsp_cifft rd2_q15

JREL.

int32_t riscv_dsp_cifft_ rd2_q15 (gq15_t *src, uint32_t m)

ZH:

® [in, out] *src pointer of the input vector. After the function is executed,

the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set

from 3 to 10
J\Blﬁlﬁ:
0 success
-1 failure
!
i N A% AN R 3-4 PR o D9 25 N RN LR A AN A% 2, UE TR T Ik R R
BATERFE AL 1R A
%% 3-4 The Input and Output Formats
m Size Input format Output format
3 8 Q5.1 Q1.15
4 16 Q6.10 Q1.15
5 32 Q7.9 Q1.15
6 64 Q8.8 Q1.15
7 128 Q9.7 Q1.15
8 256 Q10.6 Q1.15
9 512 Q11.5 Q1.15
10 1024 Q124 Q1.15
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Radix-4 CFFT (Complex Fast Fourier Transform) %, =28l 7 &4
() Cooley-Tukey Hi%, {55 M AR e B4R . 4 [m) & 0 2 2 HE 2

Alreal, imaginary, real, imaginary..., real, imaginary].

DSP A 9w i 202 S 3 LU AN R BE 2224 1 Radix-4 CFFT A
CIFFT (Complex Inverse FFT) pR%: %58, Q31 #1 Q15. XFT Q31
1 Q15 Radix-4 CFFT Al CIFFT pai%l, A7 AH < it AT ARG HERE.

HE, A, S8 m RRAFEARE L 2 R A, a4,
10]. B, ¥ mEAR 256 MFEA, Il m &T 7 (log2(256) = 8).

DL & H g HE A %1 Radix-4 CFFT A1 CIFFT g%,
riscv_dsp_cfft_rd4_£32

JEAY.
int32_triscv_dsp_cfft rd4 32 (float32_t *src, uint32_t m)
28
® [in, out] *src pointer of the input vector. After the function is executed,

the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set
as4,6,8o0r10

R [BE

0 success

-1 failure

-

Yy 256 MEA (BRI, FFT_LOGN =8), % 5% Radix-4 CFFT I
CIFFT 7=l R pios:

#define FFT_LOGN 8

float32_t src[2* (1 << FFT_LOGN)] = {:**};

int32_t ret;

ret = riscv_dsp_cfft rd4 f32(src, FFT_LOGN);

if (ret ==0)

Success

Else

Fail
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ret = riscv_dsp_cifft_rd4_f32(src, FFT_LOGN);

if (ret ==0)

Success

Else

Fail

APl FRI R AT Q31 B Q15 25741 Radix-4 CFFT #1 CIFFT pRi%L.

riscv_dsp_cifft rd4 £32

JRE:
int32_t riscv_dsp_cifft_rd4 32 (float32_t *src, uint32_t m)
S

[in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

[in] m base 2 logarithm value of the sample number and it can be set
as4,6,8o0r10

IR [EIE :

0 success

-1 failure
~B:

WL 3.7.2.1 TRl

riscv_dsp_cfft_rd4_q31

JRAY.
int32_t riscv_dsp_cfft rd4 _q31 (q31_t *src, uint32_t m)
28

[in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

[in] m base 2 logarithm value of the sample number and it can be set
as4,6,8o0r10

R [BIE -

0 success

-1 failure
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!

N A A AR 3-5 Flraice i A2 5 AN K/ NS L S AR 3, I TR FH 0k ek i
AT ARB AR,

%% 3-5 Input and Output Formats

m Size Input format Output format
4 16 Q1.31 Q6.26

6 64 Q1.31 Q8.24

8 256 Q1.31 Q10.22

10 1024 Q1.31 Q12.20

riscv_dsp_cifft rd4_q31
JEA
int32_t riscv_dsp_cifft rd4 _q31 (g31_t *src, uint32_t m)
¥
® [in, out] *src pointer of the input vector. After the function is executed,

the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set
as4,6,80r10

R [BE

0 success
-1 failure
bEy
fan N A AR 3-6 P Al 2 SN /DR L AR X, 007 T 0 R BT
BATEARFE AL 1A
%% 3-6 Input and Output Formats

m Size Input format Output format
4 16 Q6.26 Q1.31
6 64 Q8.24 Q1.31
8 256 Q10.22 Q1.31
10 1024 Q12.20 Q1.31

riscv_dsp_cfft_rd4_q15
JR AL
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int32_t riscv_dsp_cfft rd4_q15 (q15_t *src, uint32_t m)
2.
® [in, out] *src pointer of the input vector. After the function is executed,

the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set
as4,6,80r10

iR B :

0 success
-1 failure
VE!
N A A R AIER 3-7 Flraise i A5 AN K/ NS L S AR 2, 2 TR FH 0k ek
AT HEARB AR
%% 3-7 Input and Output Formats

m Size Input format Output format
4 16 Q1.15 Q6.10

6 64 Q1.15 Q8.8

8 256 Q1.15 Q10.6

10 1024 Q1.15 Q12.4

riscv_dsp_cifft rd4_ql15
JEA
int32_t riscv_dsp_cifft_rd4_q15 (gq15_t *src, uint32_t m)
SH:

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set
as4,6,80r10

R [BIE -

0 success
-1 failure
!
i NV i 2 3-8 B . il /2 S N /N L PR A 30, A5E A FE Lk B B
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AT HARRALIERAE

%% 3-8 Input and Output Formats
m Size Input format Output format
4 16 Q6.10 Q1.15
6 64 Q8.8 Q1.15
8 256 Q10.6 Q1.15
10 1024 Q12.4 Q1.15

3.7.3 CFFT e/

AR CFFT (Complex FFT) EREURIESE m, 705 N3 H
3.7.1 Radix-2 CFFT # % f1 3.7.2 Radix-4 CFFT i %if# Radix-2 & Radix-4
CFFT/CIFFT B, Z% m R AFEARBIIRECH 2 B EE . Wk m
FME A 2 %, Bilhn 4 56, MIAH Radix-4 ISR S PERE, 75 U1
F Radix-2 [#) &% .

DSP # - gmFE oA 202 32 3 DL N AN R B 227 ) CFFT A1 CIFFT pRAL:
AR Q31 M1 Q15. %FT Q31 1 Q15 Radix-4 CFFT 1 CIFFT ex%k, 7
TR Z BT T HEAR A B EAE

PAF % 4038 %1 CFFT A1 CIFFT %
riscv_dsp_cfft £32

JRAY.

int32_t riscv_dsp_cfft f32 (float32_t *src, uint32_t m)

ZH

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set
from 3 to 10

R EE:

0 success

-1 failure
~Hl:

Y5 128 NFEA (B, FFT _LOGN =7), A% CFFT Ml CIFFT /i~
B, R

#define FFT_LOGN 7
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float32_t src[2* (1 << FFT_LOGN)] = {-*};
int32_t ret;

ret = riscv_dsp_cfft f32(src, FFT_LOGN);

if (ret ==0)

Success

Else

Fail

ret = riscv_dsp_cifft_f32(src, FFT_LOGN);

if (ret ==0)

Success

Else

Fail

ARG FEREE T Q31 F1 Q15 28R CFFT 1 CIFFT %k,

riscv_dsp_cifft £32

JRE
int32_t riscv_dsp_cifft_f32 (float32_t *src, uint32_t m)
S

[in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

[in] m base 2 logarithm value of the sample number and it can be set
from 3 to 10.

R EE:

0 success

-1 failure

riscv_dsp_cfft_q31

JRAY.
int32_t riscv_dsp_cfft q31 (q31_t *src, uint32_t m)
ZH:

[in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.
[in] m base 2 logarithm value of the sample number and it can be set
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from 3 to 10
R B {E

0 success
-1 failure
TE!
o N A AR AR 3-9 FraR e D a2 S A N R/ INARDRE R AR 2, ZBLE R Ik R T
BEATHARREALIRAE
%= 3-9 Input and Output Formats

m Size Input format Output format
3 8 Q1.31 Q5.27

4 16 Q1.31 Q6.26

5 32 Q1.31 Q7.25

6 64 Q1.31 Q8.24

7 128 Q1.31 Q9.23

8 256 Q1.31 Q10.22

9 512 Q1.31 Q11.21

10 1024 Q1.31 Q12.20

riscv_dsp_cifft_q31

JRAY.
int32_t riscv_dsp_cifft_ q31 (931 _t *src, uint32_t m)
28
® [in, out] *src pointer of the input vector. After the function is executed,

the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set
from 3 to 10

iR [EI{E :

0 success

-1 failure
vE!

SN R IR 3-10 s i A2 SN K/ INAFDRE L PR R A 2, 20 U I8 R T
HATHARB AR
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%% 3-10 Input and Output Formats

m Size Input format Output format
3 8 Q5.27 Q1.31
4 16 Q6.26 Q1.31
5 32 Q7.25 Q1.31
6 64 Q8.24 Q1.31
7 128 Q9.23 Q1.31
8 256 Q10.22 Q1.31
9 512 Q11.21 Q1.31
10 1024 Q12.20 Q1.31

riscv_dsp_cfft_q15
JEA
int32_triscv_dsp_cfft q15 (q15_t *src, uint32_t m)
Y

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set

from 3 to 10
B [EME:
0 success
-1 failure
!
S N A AN 311 B e i 2 S5 AN R /NAFDGS L PR A% 2, 25078 8 P Ot e 2
BT HARFALIRAE
%% 3-11 Input and Output Formats
m Size Input format Output format
3 8 Q1.15 Q5.1
4 16 Q1.15 Q6.10
5 32 Q1.15 Q7.9
6 64 Q1.15 Q8.8
7 128 Q1.15 Q9.7
8 256 Q1.15 Q10.6
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m Size Input format Output format
9 512 Q1.15 Q11.5
10 1024 Q1.15 Q124

riscv_dsp_cifft_q15
JRAY:
int32_t riscv_dsp_cifft q15 (gq15_t *src, uint32_t m)
Z2¥:

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of the sample number and it can be set

from 3 to 10
R [EME:
0 success
-1 failure
!
By N A AR 3-12 P i a2 5 N RN IS R A A& X, Z07E T P O R BT
BEAT AR RS AL 1R AE
%% 3-12 Input and Output Formats
m Size Input format Output format
3 8 Q5.1 Q1.15
4 16 Q6.10 Q1.15
5 32 Q7.9 Q1.15
6 64 Q8.8 Q1.15
7 128 Q9.7 Q1.15
8 256 Q10.6 Q1.15
9 512 Q11.5 Q1.15
10 1024 Q124 Q1.15

3.7.4 DCT Type II R %

DCT (Discrete Cosine Transform) Type Il %Sz DCT, R~
s
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N-1

ylk] = Z(x[n] xcos(m*(2*n+1)*

n=0

DL} IDCT (DCT Type Ill, X iFxJy DCT Il (3%, 25t T Fion:

x[k] Z(c[n xy[n] x cos(m* (2*k + 1) * )

(2 N)

Hdr, ¢[0]=1/2.0, ¢c[n]=1forn!=0,

DSP 222 ek B0 SCRF UL AN A RSS2 DCT Type I #1 IDCT B4
e AR Q318 Q15. 4T Q31 #1 Q15 DCT Type Il #1 IDCT 8%k,
e 2 AT AT ARG B #RAE .

PLR & VEAHER %4 DCT Type Il 71 IDCT BR%K.
riscv_dsp_dct_£32

JEAY.
void riscv_dsp_dct f32(float32_t *src, uint32_t m)
Y

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 3 to 8
B [EME:
None
-

YhE 256 MEA (BB, FFT _LOGN =8), %A% DCT Type Il 1 IDCT
N 1P PN

#define FFT_LOGN 8

float32_t src[(1 << FFT_LOGN)] = {--*};

riscv_dsp_dct_f32(src, FFT_LOGN);

riscv_dsp_idct f32(src, FFT_LOGN);

AT FIREE AT Q31 8 Q15 254 DCT Type |l A1 IDCT &%
riscv_dsp_idct_£32

JREY:

void riscv_dsp_idct_f32(float32_t *src, uint32_t m)
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ZH:

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 3 to 8
R [EME:
None
i :
2% riscv_dsp_dct_f32 7- 1.
riscv_dsp_dct_q31
JRE
void riscv_dsp_dct_q31(q31_t *src, uint32_t m)
ZH:

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 3 to 8
A ELER

None
!
i N A% AR 3-13 P e 925 B N R/ INAHDS B2 R e A A% 2, Z0FE R T bt R T
BATERFE AL 1R A
%% 3-13 Input and Output Formats

m Size Input format Output format
3 8 Q2.30 Q5.27

4 16 Q2.30 Q6.26

5 32 Q2.30 Q7.25

6 64 Q2.30 Q8.24

7 128 Q2.30 Q9.23

8 256 Q2.30 Q10.22

151(209)




3 bR Hd L ik

3.7 B

SUG1032-1.0

riscv_dsp_idct_q31
JRE:
void riscv_dsp_idct_q31(g31_t *src, uint32_t m)
2
® [in, out] *src pointer of the input vector. After the function is executed,

the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 3 to 8
R [EME:

None
|
by N A R 3-14 P . 92 5 N R/ IS R A A& X, Z07E T P O R BT
BEAT SR RS AL 1R AE
%% 3-14 Input and Output Formats

m Size Input format Output format
3 8 Q5.27 Q2.30
4 16 Q6.26 Q2.30
5 32 Q7.25 Q2.30
6 64 Q8.24 Q2.30
7 128 Q9.23 Q2.30
8 256 Q10.22 Q2.30

riscv_dsp_dct_q15
JEA
void riscv_dsp_dct_q15(g15_t *src, uint32_t m)
¥

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 3 to 8
R [EME:
None

!
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i N A R U0 315 oo DB AL S5 3N /IO IS R A A% 3, ZBULE T FH O R i
AT ARB AR,
%% 3-15 Input and Output Formats

m Size Input format Output format
3 8 Q2.14 Q5.11
4 16 Q2.14 Q6.10
5 32 Q2.14 Q7.9
6 64 Q2.14 Q8.8
7 128 Q2.14 Q9.7
8 256 Q2.14 Q10.6

riscv_dsp_idct_q15
JRE
void riscv_dsp_idct_q15(q15_t *src, uint32_t m)
ZH:

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 3 to 8

yCACILER
None
!
i N A% AR 3-16 P e i a2 5 i N R/ NAHS IS2 R e A A% 2, Z00FE TR T bt R BT
BAT SRR AL 1R A
%% 3-16 Input and Output Formats
m Size Input format Output format
3 8 Q5.1 Q2.14
4 16 Q6.10 Q2.14
5 32 Q7.9 Q2.14
6 64 Q8.8 Q2.14
7 128 Q9.7 Q2.14
8 256 Q10.6 Q2.14
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3.7.5 DCT Type IV &

DCT (Discrete Cosine Transform) Type IV &%, =23l DCT ##k,
&5 FR:

2*xn+1)

ylk] = Z)(x[n] *cos(PI* (2xk+ 1) *(4*—]\0))

LA IDCT %, 53000 K s

2*xn+1)

, N
x[k] = i Z(y[n] *cos(PI* (2xk+1) * (4*—]\0))

DSP 32w A2 ek B SCRFUL A AR 2524 1 DCT Type IV #1 IDCT
B WA, Q31 M1 Q15. X T Q31 1 Q15 DCT Type IV A1 IDCT
¥, FEWAHZ AT T EARGRERE.

DL R & VE4AHER %> DCT Type IV A1 IDCT s&i%L.
riscv_dsp_dctd_£32

R

void riscv_dsp_dct4 f32(float32_t *src, uint32_t m)
28
® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.
® [in] m base 2 logarithm value of samples and it can be set from 3 to 7
B [EME:
None
B
45E 128 MEA (BT, FFT_LOGN =7), ¥##i% DCT X IDCT Type
IV &R B, T s
#define FFT_LOGN 8
float32_t src[(1 << FFT_LOGN)] = {--*};
riscv_dsp_dct4 _f32(src, FFT_LOGN);
riscv_dsp_idct4 f32(src, FFT_LOGN);
A FIREE AT Q31 8L Q15 2524 DCT A1 IDCT Type IV BE %,
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riscv_dsp_idct4_£32
JREL.
void riscv_dsp_idct4_f32(float32_t *src, uint32_t m)
SH:

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 3 to 7
R [EME:
None
i«
2% riscv_dsp_dctd_f32 x4,
riscv_dsp_dct4_q31
JEA
void riscv_dsp_dct4 g31(g31_t *src, uint32_t m)
Y

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 3 to 7
B [EME:

None
bEy
H NN A& S 3-17 Input and Output Formats Fizr. i 2 5% A K /IR X B ()
AN, ZUE TR F G oR BT AT AR FE AL 384
%% 3-17 Input and Output Formats

m Size Input format Output format
3 8 Q2.30 Q6.26

4 16 Q2.30 Q7.25

5 32 Q2.30 Q8.24

6 64 Q2.30 Q9.23

7 128 Q2.30 Q10.22
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riscv_dsp_idct4_q31
JREL.
void riscv_dsp_idct4_q31(g31_t *src, uint32_t m)
SH:

[in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

[in] m base 2 logarithm value of samples and it can be set from 3 to 7
R [EME:

None
|
by N A R 3-18 I i a2 5 N R/ IS AR A A& X, Z07E U P O R BT
BEAT SR RS AL 1R AE
%% 3-18 Input and Output Formats

m Size Input format Output format
3 8 Q6.26 Q2.30
4 16 Q7.25 Q2.30
5 32 Q8.24 Q2.30
6 64 Q9.23 Q2.30
7 128 Q10.22 Q2.30

riscv_dsp_dct4_q15
JEA
void riscv_dsp_dct4_qg15(q15_t *src, uint32_t m)
¥

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 3 to 7
R [EME:

None
vE!
NG A R 3-19 FlTn . il 2 S5 N R /INAEDGE 2 R AR 2, 20075 1R FH Bk eR et
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AT HARRALIERAE
%= 3-19 Input and Output Formats

m Size Input format Output format

3 8 Q2.14 Q6.10

4 16 Q2.14 Q7.9

5 32 Q2.14 Q8.8

6 64 Q2.14 Q9.7

7 128 Q2.14 Q10.6

riscv_dsp_idct4_q15

JRAY.
void riscv_dsp_idct4 _q15(q15_t *src, uint32_t m)
28
® [in, out] *src pointer of the input vector. After the function is executed,

the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 3 to 7
R [EME:

None
bEy
by N A% AR 3-20 B e 92 5 BN R/ NS ISE R e A A% 2, Z0FE R T b R R
BATEARFE AL 1R A
%% 3-20 Input and Output Formats

m Size Input format Output format
3 8 Q6.10 Q2.14
4 16 Q7.9 Q2.14
5 32 Q8.8 Q2.14
6 64 Q9.7 Q2.14
7 128 Q10.6 Q2.14

3.7.6 RFFT e{#

SUG1032-1.0

RFFT (Real Fast Fourier Transform) k%%, 1 RIFFT (Real
Inverse FFT) BREL, W 2Bl il 55, A da 25 4 20 i

RFFT S8 N N DN SEEA A N2 E40, $UT CFFT.
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THS CFFT J5, A N/2 bS8 R AFAE S8 — MRS, B RFFT 1
fig 1 A SR HEFAP[0], rIN/21, r[11, (1], ..., F[N/2 - 1], 0[N/2 - 17], Fedr, rsk
B, i RREL NRFANBIE RN BT R O A L
2, DRIA R RN S RN A

XFF RIFFT, HAAZdE 5 RFFT B4 8aE RA M E g, 1R
Je FR Rl A8 P 4 DA I

DSP B A4 f b8 B0 SCRF LA R AR RIS AL R RFFT AT RIFFT eR 4L
TR Q31 M1 Q15. 4T Q31 1 Q15 RFFT A RIFFT e, 2t i A
AT ARG B RAE .

L %5 B A %4 RFFT A RIFFT B3
riscv_dsp_rfft £32

JRAY.

int32_t riscv_dsp_rfft_f32(float32_t *src, uint32_t m)

ZH.
® [in, out] *src pointer of the input vector. After the function is executed,

the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 4 to 10
A ELER

0 success

-1 failure

A~

#rE 128 MEA (B, FFT_LOGN =7), ¥F /5% RFFT Al RIFFT %
A, 4 pR

#define FFT_LOGN 7

float32_t src[(1 << FFT_LOGN)] = {-*};

int32_t ret;

ret = riscv_dsp_rfft f32(src, FFT_LOGN);

if (ret ==0)

Success

else

Fail

ret = riscv_dsp_rifft_f32(src, FFT_LOGN);
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if (ret ==0)

Success

else

Fail

A FEAEE T Q31 588 Q15 221 RFFT A1 RIFFT ek
riscv_dsp_rifft £32

JRE:
int32_t riscv_dsp_rifft_f32(float32_t *src, uint32_t m)
2H.

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 4 to 10
A ELER

0 success
-1 failure

riscv_dsp_rfft_q31
JEA
int32_t riscv_dsp_rfft_ q31(q31_t *src, uint32_t m)
¥

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 4 to 10
B [EME:

0 success

-1 failure
!
fan N AN A% N EE 3-21 P i 2 S A KNS L R A& 2, 250 T P Ok e T
BATEARFE AL 1A
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%% 3-21 Input and Output Formats

m Size Input format Output format
4 16 Q1.31 Q6.26

5 32 Q1.31 Q7.25

6 64 Q1.31 Q8.24

7 128 Q1.31 Q9.23

8 256 Q1.31 Q10.22

9 512 Q1.31 Q11.21

10 1024 Q1.31 Q12.20

riscv_dsp_rifft_q31
JEA
int32_t riscv_dsp_rifft_ q31(q31_t *src, uint32_t m)
¥

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 4 to

10.
B [EME:
0 success
-1 failure
!
N A AN 3-22 PR il 2 S5 AN R/ IV L S X, Z007E R FH O R BT
BT HARFALIRAE
%% 3-22 Input and Output Formats
m Size Input format Output format
4 16 Q6.26 Q1.31
5 32 Q7.25 Q1.31
6 64 Q8.24 Q1.31
7 128 Q9.23 Q1.31
8 256 Q10.22 Q1.31
9 512 Q11.21 Q1.31
10 1024 Q12.20 Q1.31
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riscv_dsp_rfft_q15
JREL.
int32_t riscv_dsp_rfft_ g15(q15_t *src, uint32_t m)
SH:

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 4 to 10

R [EME:
0 success
-1 failure
¥E!
by N A A AR 3-23 s 92 5 N RN IS AR A& X, ZE U P O R BT
BEATSEARFE AL 1R AE
%% 3-23 Input and Output Formats
m Size Input format Output format
4 16 Q1.15 Q6.10
5 32 Q1.15 Q7.9
6 64 Q1.15 Q8.8
7 128 Q1.15 Q9.7
8 256 Q1.15 Q10.6
9 512 Q1.15 Q11.5
10 1024 Q1.15 Q12.4

riscv_dsp_rifft q15
JREL
int32_t riscv_dsp_rifft_q15(q15_t *src, uint32_t m)
2

® [in, out] *src pointer of the input vector. After the function is executed,
the output will be stored in the input vector.

® [in] m base 2 logarithm value of samples and it can be set from 4 to 10

iR EE -
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0 success
-1 failure
!
fan N AN A% AR 3-24 From . i 2 5 A KNS LA A A% 2, 2500 8 P Ik e i
BAT AR AL ERAT -
%% 3-24 Input and Output Formats
m Size Input format Output format
4 16 Q6.10 Q1.15
5 32 Q7.9 Q1.15
6 64 Q8.8 Q1.15
7 128 Q9.7 Q1.15
8 256 Q10.6 Q1.15
9 512 Q11.5 Q1.15
10 1024 Q12.4 Q1.15
3.8 TRE&H
3.8.1 arctan R ¥

arctan BREUE I =R, IR B4 B B tan BREH S BRI EUE .
arctan pRE I G NABL AN Jar H &5 5 DASIEE Sy sahr, Ju el N [-11/2, /2],

DSP A4 gmFE R 2 S 37 DL R AR B 2R AL Y arctan e 35 5 8.
Q31 1 Q15, DL R &5 VE4H R 5 arctan BR%L.

riscv_dsp_atan_£32
JEA
float32_t riscv_dsp_atan_f32 (float32_t src)
¥
® [in] src input value (radian)
B [EME:
Radian value
ZN R

float32_t src = 0.5;
float32_t dst;
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dst = riscv_dsp_atan_f32 (src);
Aon Bl [FEREE T Q31 5L Q15 KAL) arctan k4.

riscv_dsp_atan_q31

JRE:

q31_triscv_dsp_atan_q31 (q31_t src)
2

[in] src input value (radian)

R [EME:

Radian value

riscv_dsp_atan_q15

JEA

q15_triscv_dsp_atan_q15 (q15_t src)
Y

[in] src input value (radian)

R [EME:

Radian value

3.8.2 arctan2 Q¥

SUG1032-1.0

arctan2 ERFCEELT arctan BRI, (HEEUPI M y 1 x K1l arctan

6. JEE, Sy GORAERE LN Oy 8, a8, . AT, E
ITHE Q BLE BB - 1,1), (E2 T RUAE A B e 28 OR EAT TG 4 s
IR

DSP #AF2iRe bR B2 SRS LU A RIEEE SR ALY arctan2 pRi%: 1

B, Q31 M1Q15, PUNE R4 IA &4 arctan2 K%L,
riscv_dsp_atan2_£32

JRAY.
g31_triscv_dsp_atan2 f32 (float32_ty, float32_t x)
ZH:

[in] y input value y
[in] x input value x
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R [BE .
Radian value
!
¥ e B 3R [ Y B 8 W -, 1]
riscv_dsp_atan2_q31
JREL.
q31_triscv_dsp_atan2_q31 (q31_ty, q31_t x)
SH:

® [in]yinputvaluey
® [in] x input value x
A ELER
Radian value
E!

Q31 AL [ {H f)5t 6l 8 & [0x80000000, Ox7FFFFFFF] (B, [-1, 1)), #0 SR EH M7 &
B, BT AT floating point value = (return value * ) / (2 31)

riscv_dsp_atan2_q15
JREL
q15_triscv_dsp_atan2_q15 (q15_ty, q15_t x)
ZH:
® [in]yinputvaluey
® [in] x input value x
yCACILER
Radian value
!

Q15 AR [AI4E )0 BB % H[0x8000, Ox7FFF] (B, [-1, 1)), iR EH AT AL, 15 {HH
PLF A3 floating point value = (return value * 1) / (2 15)

3.8.3 cos M sin ERE

ARGLANIESZRR AL TR GZ AT IR 2 A
1oX 6 R K i N CLIIRE Dy B, 7 Y R O Q Y bR B ) A ALY
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A X R B, AT A IRE], BOY RN A1E, #B
AN AR B IRAL B Y [ -2, 2]«

src = abs(src)
while (src >= 211)

{

Src -= 2T;

}
H, src ZHiAE.

T QM (Q31 M Q15) BRE, CCFAJERI-1, 1)kF xR Q HiE
BRI [-mr, 0], DRI, E R I SSpR BRT, AUR A AE 3] Q AYVERIN .

DSP B A-gmtE ok B2 SCFr LA A E B PR cos Al sin pREL: 37 5
M. Q31 1 Q15, PAN & HE4IHEIR 5 cos il sin BRI %L.

riscv_dsp_cos_£32
JRE
float32_t riscv_dsp_cos f32 (float32_t src)
ZH:
® [in] src input value (radian)
yACILER
Cosine value of the input
-

float32_t src = 0.5;

float32_t dst;

dst = riscv_dsp_cos_f32 (src);

ARG [FIREE F T Q31 3 Q15 K% ) cosine/sine B4,

riscv_dsp_cos_q31
JEA
g31_triscv_dsp_cos q31 (q31_t src)
Y.

® [in] src input value (radian)

pAEILIER
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Cosine value of the input
!
i \35 Bl [0x80000000, Ox7FFFFFFF], Mt 398 B [-1r, 7).

riscv_dsp_cos_q15
JREL.
g15_triscv_dsp _cos q15 (q15_tsrc)
SH:
® [in] src input value (radian)
AR

Cosine value of the input
E!
i NJE I N[0x8000, OX7FFF], Wit FI5E Fl[-1r, ).

riscv_dsp_sin_£32
JRE
float32_t riscv_dsp_sin_f32 (float32_t src)
ZH:
® [in] src input value (radian)
yCACILER

Sine value of the input

riscv_dsp_sin_q31
JEA
g31_triscv_dsp_sin_q31 (q31_t src)
¥
® [in] src input value (radian)
R [EME:

Sine value of the input
!
&5 N3t 9[0x80000000, Ox7FFFFFFF], W FIFEHE [-m, ).
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riscv_dsp_sin_q15
JREL.
q15_triscv_dsp_sin_q15 (q15_t src)
SH:
® [in] src input value (radian)
yAEIL=R
Sine value of the input

Ve
i N YU I N[0x8000, OX7FFF], kit F5E Fl[-, m].

3.8.4 R
PR 8, TR R B P A 0 3R BN — R e S AL R o o — M s
FKA, SHRBANEHAE, BT B .
float32_t q31_t
float32_t ql5 t
float32_t q7_t
q31_t float32_t

q31_t q15_t
q31_t q7_t
q15_t float32_t
q15_t q31_t
q15_t q7_t
q7_t float32_t
q7_t q31_t
q7_t q15_t

DL 2515 VR b 25 s # ek 20
riscv_dsp_convert_£32_q31

JREY:

void riscv_dsp_convert _f32_q31 (float32_t *src, q31_t *dst, uint32_t
size)

ZH.
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® [in] *src pointer of the input vector
® [out] *dst pointer of the output vector

® [in] size number of elements in a vector
R [EME:
None

bE

® R LI float32_t F| q31_t #5#fd.
o LEHMIAIJy Q31 %[0x80000000, Ox7FFFFFFF].

riscv_dsp_convert_£32_q15
JRRL

void riscv_dsp_convert_f32_q15 (float32_t *src, q15_t *dst, uint32_t
size)

ZH:

® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector
A ELER
None

!

® HERHEAI LI float32_t 5] q15_t #E#fH .
e ZHIAIK Q15 #L[0x8000, 0X7FFF].

riscv_dsp_convert_£32_q7

JREL.

void riscv_dsp_convert_f32_q7 (float32_t *src, q7_t *dst, uint32_t
size)

ZH

® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector

iR EE -
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None
E!
® BT LI float32_t 5] q7_t .
o ZERMIAIN Q7 #U[0x80, 0x7F].

riscv_dsp_convert_q31_£32
JRRL

void riscv_dsp_convert_g31_f32 (q31_t *src, float32_t *dst, uint32_t
size)

ZH:

® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector
yACILER
None
!
BEERET LA q31_t F] float32_t §4 46 fE .
riscv_dsp_convert_q31_q15

JREL.

void riscv_dsp_convert_g31_q15 (gq31_t *src, q15_t *dst, uint32_t
size)

ZH

® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector
yCACILER

None
!

o R LIM q31_t # q15_t HHffl .
o NfEfERH, RAENZLH 16 fif.
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riscv_dsp_convert_q31_q7
JRRL

void riscv_dsp_convert_g31_q7 (q31_t *src, q7_t *dst, uint32_t size)

ZH:

® [in] "src pointer of the input vector
® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector
R [EME:
None

E!

o HERET LI q31_t # q17_t Bl
o  NfEfERH, RUAENRELR 24 47,

riscv_dsp_convert_q15_£32
JRAL.

void riscv_dsp_convert_g15 f32 (q15_t *src, float32_t *dst, uint32_t

size)
28

® [in] *src pointer of the input vector
® [out] “dst pointer of the output vector

® [in] size number of elements in a vector
B [EME:
None
!
BEER BT LU q15_t F] float32_t % 4efE .
riscv_dsp_convert_q15_q31

AR

void riscv_dsp_convert_q15_g31 (q15_t *src, q31_t *dst, uint32_t

size)

2
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® [in] *src pointer of the input vector
® [out] *dst pointer of the output vector

® [in] size number of elements in a vector
R [EME:
None
!
BEERECAT LA q15_t B q31_t #dfd (8% 16 i),
riscv_dsp_convert_ql15_q7

JRAL:
void riscv_dsp_convert_g15_q7 (q15_t *src, q7_t *dst, uint32_t size)
ZH.

® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector
A ELER

None
!
ULERECT LA q15_t B q7_t #4fd CG % 8 ).
riscv_dsp_convert_q7_£32

JREL.

void riscv_dsp_convert_q7_f32 (q7_t *src, float32_t *dst, uint32_t
size)

ZH

® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector
R [EME :
None

!
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R BT LA q7_t 3| float32_t 5 E .

riscv_dsp_convert_q7_q31
JRRL

void riscv_dsp_convert q7 q31 (q7_t *src, q31_t *dst, uint32_t size)

2H.
[in] *src pointer of the input vector
[out] *dst pointer of the output vector

[in] size number of elements in a vector
A ELER
None

E!
R EAT LA q7 t 3] 31 t Bl (A 24 f1).

riscv_dsp_convert_q7_ql5

JEAY.
void riscv_dsp_convert_q7_q15 (q7_t *src, q15_t *dst, uint32_t size)

28
[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of elements in a vector
B [EME:
None
!
VLR ECT LA q7_t 1) q15_t #4fd (A 8 i),
3.8.5 EHIEH
S, AT ERERETRICRE, RIREAANRE, KBERE
LN
for (n = 0; n < size; n++)
dst[n] = src[n];
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DSP Hcfg A% b0 502 SCHF LS ASRI B SR AL ) S A pR B 7 2

Q31. Q15 A1 Q7, LUK &7 P lIA 2% = i o 2
riscv_dsp_dup_£32

JE A
void riscv_dsp_dup f32 (float32 t *src, float32 t *dst, uint32 t size)

2H.
[in] *src pointer of the input vector
[out] *dst pointer of the output vector

[in] size number of elements in a vector
A ELER

None

riscv_dsp_dup_q31

JEAY.

void riscv_dsp_dup_q31 (q31_t *src, q31_t *dst, uint32_t size)
28

[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of elements in a vector
B [EME:

None

riscv_dsp_dup_q15

JRAY:

void riscv_dsp_dup_q15 (q15_t *src, q15_t *dst, uint32_t size)
S

[in] *src pointer of the input vector

[out] *dst pointer of the output vector

[in] size number of elements in a vector
R [EME:
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None

riscv_dsp_dup_q7
JREL.
void riscv_dsp_dup_q7 (q7_t *src, q7_t *dst, uint32_t size)
SH:

® [in] "src pointer of the input vector
® [out] *dst pointer of the output vector

® [in] size number of elements in a vector
A ELER

None

3.8.6 B{URH

BARE, ATKEMREFRMECREREN —NEE, Lol
WRHR:

for (n = 0; n < size; n++)

dst[n] = value;

DSP H Pk 2Fs BR 0P SR AR R R4 R B R M R AL
Q31. Q15 M Q7, PAT & HEAFiR 2> B AL e 2.
riscv_dsp_set_£32

JEA

void riscv_dsp_set 32 (float32_t val, float32_t *dst, uint32_t size)

23

® [in] val value to be written to the output vector
® [out] “dst pointer of the output vector

® [in] size number of elements in a vector
R [EME:

None

riscv_dsp_set_q31
JR AL
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void riscv_dsp_set q31 (931 _t val, g31_t *dst, uint32_t size)
S

® [in] val value to be written to the output vector
® [out] *dst pointer of the output vector

® [in] size number of elements in a vector
R [EME:

None

riscv_dsp_set_q15
JRE
void riscv_dsp_set _q15 (q15_t val, g15_t *dst, uint32_t size)
ZH:

® [in] val value to be written to the output vector
® |[out] *dst pointer of the output vector

® [in] size number of elements in a vector
A ELER

None

riscv_dsp_set_q7
JEA
void riscv_dsp_set q7 (q7_t val, q7_t *dst, uint32_t size)
¥

® [in] val value to be written to the output vector
® [out] “dst pointer of the output vector

® [in] size number of elements in a vector
R [EME:

None

3.8.7 EFRFH

POTHRBRE TR [ AR T 7 AR
DSP # A2 Re bk B2 SCRF U ARSI SR T AR R K i R
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Q31 M Q15, LI 445 BEAIHIA 34T I LR
riscv_dsp_sqrt_£32
JREL.
float32_t riscv_dsp_sqrt_f32 (float32_t src)
SH:
® [in] src input value
yAEILIER

Square root of the input

riscv_dsp_sqrt_q31
JEA
g31_triscv_dsp_sqrt_ q31 (q31_t src)
Y
® [in] src input value
R [EME:

Square root of the input

riscv_dsp_sqrt_q15
JREL.
q15_triscv_dsp_sqrt_q15 (q15_t src)
ZH:
® [in] src input value
iR [ -

Square root of the input

3.8.8 Barycenter PR#{

Barycenter i %, HTit&EH A EFIE O,

DSP 9wt R A SCH LA AR 2524 1) Barycenter B2 7% 5
A, DURN& AR %> Barycenter %L,
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riscv_dsp_barycenter_ {32
JRRL

void riscv_dsp_barycenter_f32(const float32_t *src, const float32_t
*weights, float32_t *dst, uint32_t numofvec, uint32_t dimofvec)

ZH:

[in] *src pointer of the input vector
[in] *weights pointer of the weighted vector
[out] *dst pointer of the output vector

[in] numofvec number of input vectors

[in] dimofvec dimension of vector space
A ELER

None

3.8.9 miFneq ¥

AOBUNTER 2, H TSN 1 B BRI

DSP Hcft-g A bR 5502 SCHF DL AR AR SR A RN s 8 3 2,
PR 8775 PELH A 2 A AT R 2

riscv_dsp_weighted_sum_£32

JREL.

float32_t riscv_dsp_weighted_sum_f32(const float32_t *src, const
float32_t *weight, uint32_t size)

ZH

[in] *src pointer of the input vector
[in] *weight pointer of the weighted vector

[in] size number of elements in a vector
AR

Weighted sum value

3.9 SVM Tl ek #

SVM (Support Vector Machine) Tl s& %5, #3452 (1 ) 545 45 14 A s
PP SVM 425,
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w
=

DSP #cf2 A b0 5502 SCRF LS AR AR SR A ) SVM TN R 8 3
A, PUR 2 PRI IR 251> SVM T R 2

3.9.1 SVM Z: 15

riscv_dsp_svm_linear_est_£32

JREL.

void riscv_dsp_svm_linear_est f32(const riscv_dsp_svm_linear 32 t
*instance, const float32_t *src, int32_t *result)

Z2¥:
® riscv_dsp _svm linear f32 tinstance structure of the floating-point
SVM linear estimator, defined as follows:
typedef struct
{
uint32_t numofvec;
uint32_t dimofvec;
float32_t intercept;
const float32_t *dualcoe;
const float32_t *vec;
const int32_t *class;
} riscv_dsp_svm_linear_f32_t;
Where
- numofvec number of support vectors
- dimofvec dimension of vector space
- intercept intercept
- *dualcoe dual coefficients
- *vec support vectors

*class the 2 classes of SVM

[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *result decision value
R [EME:
None
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il

#define numofvec 3

#define dimofvec 4

#define intercept 0.1

float32_t src[dimofvec] = {1.0, 0.5, 0.4, -0.1};
float32_t dualcoe[numofvec] = {0.40, 0.10, 0.24};

float32_t vec[dimofvec * numofvec] = {0.40, 0.10, 0.24, -0.40, -0.34,
0.20, 0.06, 0.28, -0.04, -0.20, 0.08, 0.40};

int32_t class[2] = {3, 7};
int32_t *result;

riscv_dsp_svm_linear f32_t instance = {numofvec, dimofvec,
intercept, dualcoe, vec, class};

riscv_dsp_svm_linear_est f32(&instance, src, result);

3.9.2SVM Z[a& (RBF) F
riscv_dsp_svm_rbf_est_£32

R

void riscv_dsp_svm_rbf est f32(const riscv_dsp_svm_rbf f32 t
*instance, const float32_t *src, int32_t *result)

¥
® riscv_dsp_svm_rbf f32 tinstance structure of the floating-point SVM
RBF estimator, defined as follows:
typedef struct
{
uint32_t numofvec;
uint32_t dimofvec;
float32_t intercept;
const float32_t *dualcoe;
const float32_t *vec;
const int32_t *class;
float32_t gamma;

} riscv_dsp_svm_rbf f32 t;
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Where

- numofvec number of support vectors

- dimofvec dimension of vector space

- intercept intercept

- *dualcoe dual coefficients

- *vec support vectors

- “class the 2 classes of SVM

- gamma gamma factor

[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *result decision value
AR

None

i -

#define numofvec 3

#define dimofvec 4

#define intercept 0.1

#define gamma 0.2

float32_t src[dimofvec] = {1.0, 0.5, 0.4, -0.1};
float32_t dualcoe[numofvec] = {0.40, 0.10, 0.24};

float32_t vec[dimofvec * numofvec] = {0.40, 0.10, 0.24, -0.40, -0.34,
0.20, 0.06, 0.28, -0.04, -0.20, 0.08, 0.40};

int32_t class[2] = {2, 5};
int32_t *result;

riscv_dsp_svm_rbf f32 tinstance = {numofvec, dimofvec, intercept,
dualcoe, vec, class, gamma};

riscv_dsp_svm_rbf est f32(&instance, src, result);

3.9.3 SVM Z I T
riscv_dsp_svm_poly_est_f32
JRAY:
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void riscv_dsp_svm_poly est f32(const riscv_dsp_svm_poly f32 t
*instance, const float32_t *src, int32_t *result)

Z2¥:
® riscv_dsp_svm _poly f32 tinstance structure of the floating-point SVM
polynomial estimator, defined as follows:
typedef struct
{
uint32_t numofvec;
uint32_t dimofvec;
float32_t intercept;
const float32_t *dualcoe;
const float32_t *vec;
const int32_t *class;
int32_t exponent;
float32_t coefO;
float32_t gamma;
} riscv_dsp_svm_poly f32 t;
Where
- numofvec number of support vectors
- dimofvec dimension of vector space
- intercept intercept
- *dualcoe dual coefficients
- *vec support vectors
- “class the 2 classes of SVM
- exponent polynomial exponent
- coef0 independent constant
- gamma gamma factor
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *result decision value
R [EME:
None
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il

#define numofvec 3

#define dimofvec 4

#define intercept 0.1

#define gamma 0.2

#define exponent 3

#define coef0 0.3

float32_t src[dimofvec] = {1.0, 0.5, 0.4, -0.1};
float32_t dualcoe[numofvec] = {0.40, 0.10, 0.24};

float32_t vec[dimofvec * numofvec] = {0.40, 0.10, 0.24, -0.40, -0.34,
0.20, 0.06, 0.28, -0.04, -0.20, 0.08, 0.40};

int32_t class[2] = {-1, 4};
int32_t *result;

riscv_dsp_svm_poly f32 tinstance = {numofvec, dimofvec, intercept,
dualcoe, vec, class, exponent, coef0, gamma};

riscv_dsp_svm_poly est f32(&instance, src, result);
3.9.4. SVM Sigmoid Tl

riscv_dsp_svm_sigmoid_est_f32

AR

void riscv_dsp_svm_sigmoid_est f32(const
riscv_dsp_svm_sigmoid_f32_t *instance, const float32_t *src, int32_t
*result)

28
® riscv_dsp_svm_sigmoid_f32_t instance structure of the floating-point
SVM sigmoid estimator, defined as follows:
typedef struct
{
uint32_t numofvec;
uint32_t dimofvec;
float32_t intercept;

const float32_t *dualcoe;
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const float32_t *vec;
const int32_t *class;
float32_t coefO;
float32_t gamma;
} riscv_dsp_svm_sigmoid f32 _t;
Where
- numofvec number of support vectors
- dimofvec dimension of vector space
- intercept intercept
- *dualcoe dual coefficients
- *vec support vectors
- “class the 2 classes of SVM
- coef0 independent constant
- gamma gamma factor
[in] *instance pointer of the instance structure
[in] *src pointer of the input vector

[out] *result decision value
IR [EI{E -

None

ZNE

#define numofvec 3

#define dimofvec 4

#define intercept 0.1

#define gamma 0.2

#define coef0 0.3

float32_t src[dimofvec] = {1.0, 0.5, 0.4, -0.1};
float32_t dualcoe[numofvec] = {0.40, 0.10, 0.24};

float32_t vec[dimofvec * numofvec] = {0.40, 0.10, 0.24, -0.40, -0.34,

0.20, 0.06, 0.28, -0.04, -0.20, 0.08, 0.40};

int32_t class[2] = {-1, 4};

int32_t *result;

riscv_dsp_svm_sigmoid_f32_tinstance = {numofvec, dimofvec,
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intercept, dualcoe, vec, class, coefO0, gamma};

riscv_dsp_svm_sigmoid_est f32(&instance, src, result);

3.10 FEESER#
A, AT iERA R E RS,
DSP %A 2 F2 pR A2 SCRF L S AN R B 2R RS i) B0 B8 pR . V% i BRI AT
IR, DL & VR IR & R B R A
3101 RAAIEES

XA, M AR R R A R

PLR 25 93& T B4 riscv_dsp_dist_minkowski 32 s#2 4N A
RiscV_AE350_SOC ¥# ri M & ek %, HIX =%
riscv_dsp_dist_minkowski_f32.

#define size 4

float32_t src1[size] = {1.0, 0.5, 0.4, -0.1};

float32_t src2[size] = {0.40, -0.2, 0.24, 0.4};

float32_t dist_out;

dist_out =riscv_dsp_dist_bray curtis f32(src1, src2, size);
dist_out =riscv_dsp_dist_canberra_f32(src1, src2, size);
dist_out =riscv_dsp_dist_chebyshev _f32(src1, src2, size);
dist_out =riscv_dsp_dist_city block f32(src1, src2, size);
dist_out =riscv_dsp_dist_corr_f32(src1, src2, size);
dist_out =riscv_dsp_dist_cos_f32(src1, src2, size);
dist_out =riscv_dsp_dist_euclidean_f32(src1, src2, size);

riscv_dsp_dist_bray_curtis_£32
JRE,

float32_t riscv_dsp_dist_bray curtis_f32 (const float32_t *src1, const
float32_t *src2, uint32_t size)

ZH.

® [in] "src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] size size of elements in a vector
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R BIE -

Distance value

riscv_dsp_dist_canberra_£32

JREL.

float32_t riscv_dsp_dist_canberra_f32 (const float32_t *src1, const
float32_t *src2, uint32_t size)

ZH:

® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] size size of elements in a vector
A ELER

Distance value

riscv_dsp_dist_chebyshev_f32
JRAL.

float32_t riscv_dsp_dist _chebyshev f32 (const float32_t *src1, const
float32_t *src2, uint32_t size)

23

® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] size size of elements in a vector
B [EME:

Distance value

riscv_dsp_dist_city_block £32
JRE,

float32_t riscv_dsp_dist_city block f32 (const float32_t *src1, const
float32_t *src2, uint32_t size)

ZH

® [in] "src1 pointer of the first input vector
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® [in] "src2 pointer of the second input vector

® [in] size size of elements in a vector
AR

Distance value

riscv_dsp_dist_corr {32

JREL.

float32_t riscv_dsp_dist_corr_f32 (const float32_t *src1, const
float32_t *src2, uint32_t size)

ZH:

® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] size size of elements in a vector
A ELER

Distance value

riscv_dsp_dist_cos_£32

R

float32_t riscv_dsp_dist_cos_f32 (const float32_t *src1, const
float32_t *src2, uint32_t size)

23

® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] size size of elements in a vector
B [EME:

Distance value

riscv_dsp_dist_euclidean_f£32

JREY:

float32_t riscv_dsp_dist_euclidean_f32 (const float32_t *src1, const
float32_t *src2, uint32_t size)

ZH

SUG1032-1.0 186(209)




3 bR Hhk ik 3.10 BHES R %K

® [in] *src1 pointer of the first input vector
® [in] "src2 pointer of the second input vector

® [in] size size of elements in a vector
iR [F4E -

Distance value

riscv_dsp_dist_jensen_shannon_£32

JREL.

float32_t riscv_dsp_dist_jensen_shannon_f32 (const float32_t *src1,
const float32_t *src2, uint32_t size)

ZH:

® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] size size of elements in a vector
A ELER

Distance value

riscv_dsp_dist_minkowski_f32

AR

float32_t riscv_dsp_dist_minkowski_f32 (const float32_t *src1, const
float32_t *src2, int32_t order, uint32_t size)

23

[in] *src1 pointer of the first input vector
[in] *src2 pointer of the second input vector

[in] order distance order

[in] size size of elements in a vector
R [EME:

Distance value

ZN R

#define size 4

#define order 3
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float32_t src1[size] = {1.0, 0.5, 0.4, -0.1};
float32_t src2[size] = {0.40, -0.2, 0.24, 0.4};
float32_t dist_out;

dist_out = riscv_dsp_dist_minkowski_f32(src1, src2, order, size);

3.10.2 f/REEE

SUG1032-1.0

XA B Tk EAT R B A R Z WM, A RMERAF Y 1 6, T
HM S AT a3 TR —A> 32 A7 .

WNPR, 455 120 NMA/REG /B DUAS 32 A7 K oK AT e 75 A
IR B R A BN N B, K 3 A 32 LA ZRMETRN 3 AT
T, IFRS RIS 24 AIBONSS 4 A s R, Hp Ry 0 2117 28
RETN), ARFIER T FTA RiscV_AE350_SOC i /K B4 25 iR 4

B

#define numofbool 120

uint32_t src1[4] = {0x12322111, 0x24421111, 0x012ff241,
0x33c31100};

uint32_t src2[4] = {0x22222222, 0x11ea3222, 0x13465648,
0x5b351100};

float32_t dist_out;

dist_out = riscv_dsp_bdist_dice_u32 f32 (src1, src2, numofbool);
dist_out = riscv_dsp_bdist_hamming_u32_f32(src1, src2, numofbool);
dist_out = riscv_dsp_bdist_jaccard_u32_f32(src1, src2, numofbool);
dist_out = riscv_dsp_bdist_kulsinski_u32_f32(src1, src2, numofbool);

dist_out = riscv_dsp_bdist_rogers_tanimoto_u32_f32(src1, src2,
numofbool);

dist_out = riscv_dsp_bdist_russell_rao_u32_ f32(src1, src2,
numofbool);

dist_out = riscv_dsp_bdist_sokal_michener_u32_f32(src1, src2,
numofbool);

dist_out = riscv_dsp_bdist_sokal_sneath_u32_ f32(src1, src2,
numofbool);

dist_out = riscv_dsp_bdist_yule u32 f32(src1, src2, numofbool);
riscv_dsp_bdist_dice_u32 £32

JRR
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float32_t riscv_dsp_bdist dice_u32_ 32 (const uint32_t *src1, const
uint32_t *src2, uint32_t nomofbool)

23

® [in] *src1 pointer of the first input vector
® [in] "src2 pointer of the second input vector

® [in] numofbool number of booleans in a vector
AR

Distance value

iscv_dsp_bdist hamming u32 £32
JRRL

float32_t riscv_dsp_bdist_hamming_u32_ f32 (const uint32_t *src1,
const uint32_t *src2, uint32_t nomofbool)

ZH:

® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] numofbool number of booleans in a vector
A ELER

Distance value

riscv_dsp_bdist_jaccard_u32_f32
JRAY:

float32_t riscv_dsp_bdist_jaccard u32_f32 (const uint32_t *src1,
const uint32_t *src2, uint32_t nomofbool)

23

® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] numofbool number of booleans in a vector
R [EME:

Distance value
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riscv_dsp_bdist_kulsinski_u32_£32

JREL.

float32_t riscv_dsp_bdist_kulsinski_u32_f32 (const uint32_t *src1,
const uint32_t *src2, uint32_t nomofbool)

ZH:

® [in] "src1 pointer of the first input vector
® [in] "src2 pointer of the second input vector

® [in] numofbool number of booleans in a vector
R [EME:
Distance value

riscv_dsp_bdist_rogers_tanimoto_u32_£32

R

float32_triscv_dsp_bdist rogers tanimoto u32 f32 (const uint32_t
*src1, const uint32_t *src2, uint32_t nomofbool)

23

® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] numofbool number of booleans in a vector
B [EME:

Distance value

riscv_dsp_bdist_russell rao_u32_£32

JREL.

float32_t riscv_dsp_bdist_russell rao_u32_f32 (const uint32_t *src1,
const uint32_t *src2, uint32_t nomofbool)

ZH

® [in] "src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] numofbool number of booleans in a vector
AR
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Distance value

riscv_dsp_bdist_sokal michener u32_£32
JRR:

float32_t riscv_dsp_bdist_sokal_michener_u32_f32 (const uint32_t
*src1, const uint32_t *src2, uint32_t nomofbool)

ZH:

® [in] *src1 pointer of the first input vector
® [in] "src2 pointer of the second input vector

® [in] numofbool number of booleans in a vector
A ELER

Distance value

riscv_dsp_bdist_sokal_sneath_u32_£32
JRAL.

float32_triscv_dsp_ bdist _sokal sneath _u32 32 (const uint32_t
*src1, const uint32_t *src2, uint32_t nomofbool)

23

® [in] *src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] numofbool number of booleans in a vector
B [EME:
Distance value
riscv_dsp_bdist_yule_u32 32
L

float32_t riscv_dsp_bdist_yule u32 32 (const uint32_t *src1, const
uint32_t *src2, uint32_t nomofbool)

ZH

® [in] "src1 pointer of the first input vector
® [in] *src2 pointer of the second input vector

® [in] numofbool number of booleans in a vector
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3.11 HeFFeR¥

3.11.1 ZRYHEF R

2 RHE e oA B L S A5 A4 R mh i R PR SRR 7 I X [ R )
TTRHATH, WRXUTHE . B HEHER . mAHER . PR A
HFHET -

DSP B g Fe o8 % SCRF AN AN RIRE SR B3z B 7 R A 1
A, DU 2 PR IR 2N R HE Y pR A

riscv_dsp_sort_init _£32

JREL.

void riscv_dsp_sort_init_f32 (riscv_dsp_sort_f32_t * instance,
riscv_dsp_sort_alg alg, riscv_dsp_sort_order order)

SH:
® riscv_dsp_sort f32 tinstance structure of the floating-point generic
sorting, defined as follows:
typedef struct
{
riscv_dsp_sort_alg alg;
riscv_dsp_sort_order order;
} riscv_dsp_sort_f32 _t;
Where
- alg desired sorting algorithm
- order desired sorting order
® [in, out] *instance pointer of the instance structure
® [in] alg desired sorting algorithm
® [in] order desired sorting order
!
® riscv_dsp_sort_f32 MEHATHT, AUV LR EOR YIS BI Rk, Bk

riscv_dsp_sort 32,
® TR R RERHE A AL HE
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RISCV_DSP_SORT_BITONIC X tHEF
RISCV_DSP_SORT BUBBLE EiiHF
RISCV_DSP_SORT_HEAP ¥ 5
RISCV_DSP_SORT_INSERTION fEAHEF
RISCV_DSP_SORT_QUICK B HEF?
- RISCV_DSP_SORT_SELECTION i&#HE %

® T BIHET M T RERIHE IO, L
RISCV_DSP_SORT_DESCENDING [£5
RISCV_DSP_SORT_ASCENDING F+F

riscv_dsp_sort_£32

JREL.

void riscv_dsp_sort_f32 (const riscv_dsp_sort_f32_t * instance
float32_t * src. float32_t * dst, uint32_t size)

SH:

)

® riscv_dsp_sort f32 tinstance structure of the floating-point generic

sorting, defined as follows:
typedef struct
{
riscv_dsp_sort_alg alg;
riscv_dsp_sort_order order;
} riscv_dsp_sort_f32 _t;
Where
- alg desired sorting algorithm
- order desired sorting order
® [in] *instance pointer of the instance structure
® [in] *src pointer of the input vector
® |[out] *dst pointer of the output vector
® [in] size number of elements in a vector
!
o TR KT RERIHE T L, B
RISCV_DSP_SORT_BITONIC X cHEF
RISCV_DSP_SORT_BUBBL EiHF

RISCV_DSP_SORT_HEAP H:HEF
RISCV_DSP_SORT_INSERTION ##HAHEF
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RISCV_DSP_SORT_QUICK i#HE P
RISCV_DSP_SORT_SELECTION & BHER

FHF-32 BHE P 10 0 8 (0 HE 3 I B4
RISCV_DSP_SORT_DESCENDING [%F
RISCV_DSP_SORT ASCENDING Ff5

AR IERESE R, EPAT riscv_dsp_sort 32 pR¥aT, 561

riscv_dsp_sort_init_f32 B EHI MR S5 25 H 1k

i :

L HIAKAN 100, R RHR, HF S B, 2
FeHIAAS =61, a0k B

#define size 100

riscv_dsp_sort 32 t *instance;

float32_t src[size] = {-**};

float32_t dst[size];

riscv_dsp_sort_init_f32(instance, RISCV_DSP_SORT_BUBBLE,
RISCV_DSP_SORT_DESCENDING);

riscv_dsp_sort _f32(instance, src, dst, size);

2. FIANK/AINN 100, HEFIE T, HER SRy PR, 2
FeR ARG =B, 4 s s

#define size 100

riscv_dsp_sort 32 t *instance;

float32_t src[size] = {-**};

float32_t dst[size];

riscv_dsp_sort_init_f32(instance, RISCV_DSP_SORT_QUICK,
RISCV_DSP_SORT_ASCENDING);

riscv_dsp_sort _f32(instance, src, dst, size);

3.11.2 AHHF R

SUG1032-1.0

JIFHERP SIS, AR R RSB A AR i E R U AR S, X

P RTRETHY . MG RER SRR AR N TR, R RIE
By HIRUAERE KA TR, BERIART MR, FiERE 1%
A7 XRARAF AL BRI

DSP H A giRe bR B2 SRR LU A RISEE SR B A F Ry e B 5 R

R, DR & PR R A VA I HE YRR 2L
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riscv_dsp_sort_merge_init f32

JREL.

void riscv_dsp_sort_merge_init_f32 (riscv_dsp_sort_merge f32_t*
instance, riscv_dsp_sort_order order, float32_t * buf)

2
® riscv_dsp_sort merge f32 tinstance structure of the floating-point
merge sorting, defined as follows:
typedef struct
{
riscv_dsp_sort_order order;
float32_t * buf;
} riscv_dsp_sort_f32 _t;
Where
- order desired sorting order
- "buf pointer of the working buffer
[in, out] *instance pointer of the instance structure
[in] order desired sorting order
® [in] *buf pointer of the working buffer
!
® 4T riscv_dsp_sort_merge f32 BREHT, A5G LR BCRHIMG L LB S5k 1, FAk
%% riscv_dsp_sort_merge_f32.
® RHEF AT REMIHEF N, ALAE:

RISCV_DSP_SORT_DESCENDING [&/%
RISCV_DSP_SORT_ASCENDING 7%

riscv_dsp_sort_merge_f32
JRAL:

void riscv_dsp_sort_merge {32 (const riscv_dsp_sort_merge 32 t*
instance, float32_t * src. float32_t * dst, uint32_t size)

ZH.

® riscv_dsp_sort merge f32 t instance structure of the floating-point
merge sorting, defined as follows:

typedef struct
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riscv_dsp_sort_order order;
float32_t * buf;

} riscv_dsp_sort 32 t;

Where

- order desired sorting order

- “*buf  pointer of the working buffer

® [in] *instance pointer of the instance structure
® [in] *src pointer of the input vector

® [out] *dst pointer of the output vector

® [in] size number of elements in a vector
[ J

1) JEFEHET AT REIHE T T, AL
RISCV_DSP_SORT_DESCENDING &7
RISCV_DSP_SORT_ASCENDING FtF¢
® 2) NHRLARIEWITE, AT riscv_dsp_sort merge 32 HERT, S iHH
riscv_dsp_sort_merge_init_f32 B EHIAEAL S S5 R

il -

BN/ 100, HEFIRE B, EIFHEF BB, W Bs:
#define size 100

riscv_dsp_sort_merge f32 t *instance;

float32_t src[size] = {-**};

float32_t buf[size];

float32_t dst[size];

riscv_dsp_sort_merge_init_f32(instance,
RISCV_DSP_SORT_DESCENDING, buf);

riscv_dsp_sort_merge f32(instance, src, dst, size);
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4.1 FEF#R

4.1 FEFFHaiR

POEEREIT % DSP R 48.

N FHiZFF

DSP R, iR 1 W fdi H DSP 8 g A5 PRI A8 SR A i R

VA DSP B AF g A e ANBC A A A2 e, S Radix-2 5= R fef B i

At (CFFT) FIHRE [ Az (CIFFT). XU sl 13 44 1)

Cooley-Tukey ik, MBIk 2 S 4% (5 5

42 NRERF

4.3 EFEIT

SUG1032-1.0

0O ~NO Ok WN =

- A -
W N 00

RiscV_AE350_SOC #&fit DSP N H 7 it
...\ref_design\MCU_RefDesign\ae350_dsp.

DSP N HIRE - ia 1T 45 R4 K Hras.

It's a DSP demo.
randomly generated input array:
0:
: 0x0000 [0.00000000]
: 0x0c7c¢ [0.09753418]
: 0x0c7c¢ [0.09753418]
: 0x187e [0.19134521]
: 0x187e [0.19134521]
: 0x238e [0.27777100]
: 0x238e [0.27777100]
: 0x2d41 [0.35354614]
: 0x2d41 [0.35354614]
: 0x3537 [0.41574097]
: 0x3537 [0.41574097]
: 0x3b21 [0.46194458]
: 0x3b21 [0.46194458]

0x0000 [0.00000000]
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14
15:
16:
17:
18:
19:
20:

21

0x3ec5 [0.49038696]
0x3ec5 [0.49038696]
0x3fff [0.49996948]

0x3fff [0.49996948]

0x3ec5 [0.49038696]
0x3ec5 [0.49038696]
0x3b21 [0.46194458]

: Ox3b21 [0.46194458]
22.
23:
24.
25:
26:
27
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41
42.
43:
44.
45:
46:
47
48:
49:
50:
51:
52:
53:
54:
55:
56:
o7

0x3537 [0.41574097]
0x3537 [0.41574097]
0x2d41 [0.35354614]
0x2d41 [0.35354614]
0x238e [0.27777100]
0x238e [0.27777100]
0x187e [0.19134521]
0x187e [0.19134521]
0x0c7c [0.09753418]
0x0c7c [0.09753418]
0x0000 [0.00000000]
0x0000 [0.00000000]
0xf383 [-0.09756470]
0xf383 [-0.09756470]
0xe782 [-0.19134521]
0xe782 [-0.19134521]
Oxdc71 [-0.27780151]
Oxdc71 [-0.27780151]
0xd2bf [-0.35354614]
0xd2bf [-0.35354614]
Oxcac9 [-0.41574097]
Oxcac9 [-0.41574097]
Oxc4df [-0.46194458]
Oxc4df [-0.46194458]
0xc13b [-0.49038696]
0xc13b [-0.49038696]
0xc000 [-0.50000000]
0xc000 [-0.50000000]
0xc13b [-0.49038696]
0xc13b [-0.49038696]
Oxc4df [-0.46194458]
Oxc4df [-0.46194458]
Oxcac9 [-0.41574097]
Oxcac9 [-0.41574097]
0xd2bf [-0.35354614]
Oxd2bf [-0.35354614]
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58: 0xdc71 [-0.27780151]
59: Oxdc71 [-0.27780151]
60: Oxe782 [-0.19134521]
61: Oxe782 [-0.19134521]
62: 0xf383 [-0.09756470]
63: 0xf383 [-0.09756470]

after cFFT:

0: Oxffff [-0.00003052]
. Oxffff [-0.00003052]
: OxOfff [0.12496948]
. Oxefff [-0.12503052]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
. Oxffff [-0.00003052]
. Oxffff [-0.00003052]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: Oxffff [-0.00003052]
: Oxffff [-0.00003052]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: Oxffff [-0.00003052]
: Oxffff [-0.00003052]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: Oxffff [-0.00003052]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: Oxffff [-0.00003052]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: Oxffff [-0.00003052]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]
: 0x0000 [0.00000000]

0O ~NO Ok WN -

W WWWWWDNDNDNDNDNDNDNDNDNDN=2=2 2 a2 a a a A A
OO P WON-_2 000N WN-_0O0CONOOGLdWDN=O0OO0
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36:
37:
38:
39:
40:
41
42:
43:
44.
45:
46:
47
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:

61

0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]

: 0x0000 [0.00000000]
62:
63:

0xf000 [-0.12500000]
0x1000 [0.12500000]

*kkkk

output [scaleingout] | ** [golden] * | **** abs diff ****
0: Oxffff [-0.00390625] | [-0.00000045] | 0x007f
[0.00390581]
1: Oxffff [-0.00390625] | [-0.00000045] | 0x007f
[0.00390581]
2: 0xOfff [15.99609375] | [16.00000000] | 0x0080
[0.00390625]
3: Oxefff [-16.00390625] | [-15.99999809] | 0x0080
[0.00390816]
4: 0x0000 [ 0.000000007] | [-0.00000086] | 0x0000
[0.00000086]
5: 0x0000 [ 0.00000000] | [ 0.00000024] | 0x0000
[0.00000024]
6: Oxffff [-0.00390625] | [-0.00000048] | 0x007f
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[0.00390577]
7: Oxffff [-0.00390625] | [-0.00000012] | 0x007f
[0.00390613]
8: 0x0000 [ 0.00000000] | [ 0.00000025] | 0x0000
[0.00000025]
9: 0x0000 [ 0.00000000] | [-0.00000040] | 0x0000
[0.00000040]
10: Oxffff [-0.00390625] | [ 0.00000012] | 0x0080
[0.00390637]
11: Oxffff [-0.00390625] | [ 0.00000034] | 0x0080
[0.00390659]
12: 0x0000 [ 0.00000000] | [ 0.00000015] | 0x0000
[0.00000015]
13: 0x0000 [ 0.00000000] | [-0.00000021] | 0x0000
[0.00000021]
14: Oxffff [-0.00390625] | [ 0.00000072] | 0x0080
[0.00390697]
15: Oxffff [-0.00390625] | [ 0.00000048] | 0x0080
[0.00390673]
16: 0x0000 [ 0.00000000] | [-0.00000030] | 0x0000
[0.00000030]
17: 0x0000 [ 0.00000000] | [ 0.00000090] | 0x0000
[0.00000090]
18: 0x0000 [ 0.00000000] | [-0.00000024] | 0x0000
[0.00000024]
19: 0x0000 [ 0.00000000] | [ 0.00000000] | 0x0000
[0.00000000]
20: 0x0000 [ 0.00000000] | [-0.00000040] | 0x0000
[0.00000040]
21: 0x0000 [ 0.00000000] | [ 0.00000035] | 0x0000
[0.00000035]
22: 0x0000 [ 0.00000000] | [ 0.00000000] | 0x0000
[0.00000000]
23: Oxffff [-0.00390625] | [-0.00000083] | 0x007f
[0.00390542]
24: 0x0000 [ 0.00000000] | [-0.00000078] | 0x0000
[0.00000078]
25: 0x0000 [ 0.00000000] | [-0.00000013] | 0x0000
[0.00000013]
26: 0x0000 [ 0.00000000] | [ 0.00000022] | 0x0000
[0.00000022]
27: Oxffff [-0.00390625] | [-0.00000048] | 0x007f
[0.00390577]
28: 0x0000 [ 0.00000000] | [ 0.00000010] | 0x0000
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[0.00000010]

29: 0x0000 [ 0.00000000] | [-0.00000008] | 0x0000
[0.00000008]

30: Oxffff [-0.00390625] | [ 0.00000000] | 0x0080
[0.00390625]

31: 0x0000 [ 0.00000000] | [ 0.00000000] | 0x0000
[0.00000000]

32: 0x0000 [ 0.00000000] | [ 0.00000021] | 0x0000
[0.00000021]

33: 0x0000 [ 0.00000000] | [ 0.00000021] | 0x0000
[0.00000021]

34: 0x0000 [ 0.00000000] | [ 0.00000000] | 0x0000
[0.00000000]

35: 0x0000 [ 0.00000000] | [ 0.00000000] | 0x0000
[0.00000000]

36: 0x0000 [ 0.00000000] | [-0.00000008] | 0x0000
[0.00000008]

37: 0x0000 [ 0.00000000] | [ 0.00000010] | 0x0000
[0.00000010]

38: 0x0000 [ 0.00000000] | [-0.00000072] | 0x0000
[0.00000072]

39: 0x0000 [ 0.00000000] | [ 0.00000060] | 0x0000
[0.00000060]

40: 0x0000 [ 0.00000000] | [-0.00000013] | 0x0000
[0.00000013]

41: 0x0000 [ 0.00000000] | [-0.00000078] | 0x0000
[0.00000078]

42: 0x0000 [ 0.00000000] | [ 0.00000012] | 0x0000
[0.00000012]

43: 0x0000 [ 0.00000000] | [-0.00000034] | 0x0000
[0.00000034]

44: 0x0000 [ 0.00000000] | [ 0.00000035] | 0x0000
[0.00000035]

45: 0x0000 [ 0.00000000] | [-0.00000040] | 0x0000
[0.00000040]

46: 0x0000 [ 0.00000000] | [-0.00000072] | 0x0000
[0.00000072]

47: 0x0000 [ 0.00000000] | [-0.00000048] | 0x0000
[0.00000048]

48: 0x0000 [ 0.00000000] | [ 0.00000090] | 0x0000
[0.00000090]

49: 0x0000 [ 0.00000000] | [-0.00000030] | 0x0000
[0.00000030]

50: 0x0000 [ 0.00000000] | [ 0.00000024] | 0x0000
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[0.00000024]

51: 0x0000 [ 0.00000000] | [ 0.00000000] | 0x0000
[0.00000000]

52: 0x0000 [ 0.00000000] | [-0.00000021] | 0x0000
[0.00000021]

53: 0x0000 [ 0.00000000] | [ 0.00000015] | 0x0000
[0.00000015]

54: 0x0000 [ 0.00000000] | [ 0.00000024] | 0x0000
[0.00000024]

55: 0x0000 [ 0.00000000] | [ 0.00000036] | 0x0000
[0.00000036]

56: 0x0000 [ 0.00000000] | [-0.00000040] | 0x0000
[0.00000040]

57: 0x0000 [ 0.00000000] | [ 0.00000025] | 0x0000
[0.00000025]

58: 0x0000 [ 0.00000000] | [-0.00000046] | 0x0000
[0.00000046]

59: 0x0000 [ 0.00000000] | [-0.00000048] | 0x0000
[0.00000048]

60: 0x0000 [ 0.00000000] | [ 0.00000024] | 0x0000
[0.00000024]

61: 0x0000 [ 0.00000000] | [-0.00000086] | 0x0000
[0.00000086]

62: 0xf000 [-16.00000000] | [-15.99999809] | 0x0000
[0.00000191]

63: 0x1000 [16.00000000] | [16.00000000] | 0x0000
[0.00000000]
after CFFT_RD2, maxdiff= 0x0080 [0.00390816]

MAE is 0.00079375, RMSD is 0.00176055, NRMSD is
0.00005502, MAXDIFF is 0.00390816, SNR is
67.12823486

CFFT_RD2 out scale up by 64

randomly generated input array:
0: 0x0000 [0.00000000]

: 0x0000 [0.00000000]

: 0x1000 [0.12500000]

: 0xfO0O0 [-0.12500000]

: 0x0000 [0.00000000]

: 0x0000 [0.00000000]

: 0x0000 [0.00000000]

: 0x0000 [0.00000000]

: 0x0000 [0.00000000]

O ~NOoO O WN =
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9:
10:
11:
12:
13:
14.
15:
16:
17:
18:
19:
20:
21:
22.
23:
24.
25:
26:
27
28:
29:
30:
31

0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]
0x0000 [0.00000000]

: 0x0000 [0.00000000]

after CIFFT:

0:

00 ~NO OBk WN -

[ S I G G G G QR ¢
o ~NOOOL D WN—= OO

0x0000 [0.00000000]

- 0x0000 [0.00000000]
- 0x0c7a [0.09747314]
- 0x0c7e [0.09759521]
- 0x187¢ [0.19128418]
- 0x1880 [0.19140625]
- 0x238a [0.27764893]
- 0x2392 [0.27789307]
- 0x2d40 [0.35351563]
- 0x2d42 [0.35357666]
- 0x3532 [0.41558838]
- 0x353a [0.41583252]
- 0x3b1c [0.46179199]
- 0x3b22 [0.46197510]
- 0x3ec2 [0.49029541]
- Ox3eca [0.49053955]
- Ox3ffe [0.49993896]

- 0x4000 [0.50000000]
- 0x3ec4 [0.49035645]
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19:
20:
21:
22.
23:
24.
25:
26:
27
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:

41

0x3ec6 [0.49041748]
0x3b1e [0.46185303]
0x3b20 [0.46191406]
0x3538 [0.41577148]
0x3536 [0.41571045]
0x2d40 [0.35351563]
0x2d40 [0.35351563]
0x2390 [0.27783203]
0x238e [0.27777100]
0x187c¢ [0.19128418]
0x187¢ [0.19128418]
0x0c80 [0.09765625]
0x0c7a [0.09747314]
0x0000 [0.00000000]
0x0000 [0.00000000]
0xf386 [-0.09747314]
0xf382 [-0.09759521]
Oxe784 [-0.19128418]
O0xe780 [-0.19140625]
Oxdc76 [-0.27764893]
Oxdc6e [-0.27789307]
0xd2c0 [-0.35351563]

: Oxd2be [-0.35357666]
42.
43:
44.
45:
46:
47.
48:
49:
50:
51:
52:
53:
54:
55:
56:
57
58:
59:
60:
61:
62:

Oxcace [-0.41558838]
Oxcach [-0.41583252]
Oxcde4 [-0.46179199]
Oxcdde [-0.46197510]
Oxc13e [-0.49029541]
0xc136 [-0.49053955]
0xc002 [-0.49993896]
0xc000 [-0.50000000]
0xc13c [-0.49035645]
Oxc13a [-0.49041748]
Oxcde2 [-0.46185303]
Oxc4e0 [-0.46191406]
Oxcac8 [-0.41577148]
Oxcaca [-0.41571045]
0xd2c0 [-0.35351563]
0xd2c0 [-0.35351563]
0xdc70 [-0.27783203]
0xdc72 [-0.27777100]
Oxe784 [-0.19128418]
Oxe784 [-0.19128418]
0xf380 [-0.09765625]
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63: 0xf386 [-0.09747314]

**** output [scaleingout] | ** [golden] * | **** abs diff ****
0: 0x0000 [ 0.00000000] | [-0.00000001] | 0Ox0000
[0.00000001]
1: 0x0000 [ 0.00000000] | [-0.00000001] | 0x0000
[0.00000001]
2: 0x0c7a [ 0.19494629] | [ 0.19509025] | 0x0004
[0.00014396]
3: 0x0c7e [ 0.19519043] | [ 0.19509035] | 0x0003
[0.00010008]
4: 0x187c [ 0.38256836] | [ 0.38268337] | 0x0003
[0.00011501]
5: 0x1880 [ 0.38281250] | [ 0.38268340] | 0x0004
[0.00012910]
6: 0x238a [ 0.55529785] | [ 0.55557024] | 0x0008
[0.00027239]
7: 0x2392 [ 0.55578613] | [ 0.55557019] | 0x0007
[0.00021595]
8: 0x2d40 [ 0.70703125] | [ 0.70710671] | 0x0002
[0.00007546]
9: 0x2d42 [ 0.70715332] | [ 0.70710671] | 0x0001
[0.00004661]
10: 0x3532 [ 0.83117676] | [ 0.83146954] | 0x0009
[0.00029278]
11: 0x353a [ 0.83166504] | [ 0.83146954] | 0x0006
[0.00019550]
12: 0x3b1c [ 0.92358398] | [ 0.92387950] | 0x0009
[0.00029552]
13: 0x3b22 [ 0.92395020] | [ 0.92387950] | 0x0002
[0.00007069]
14: Ox3ec2 [ 0.98059082] | [ 0.98078519] | 0x0006
[0.00019437]
15: Ox3eca [ 0.98107910] | [ 0.98078519] | 0x0009
[0.00029391]
16: Ox3ffe [ 0.99987793] | [ 1.00000000] | 0x0004
[0.00012207]
17: 0x4000 [ 1.00000000] | [ 1.00000000] | 0x0000
[0.00000000]
18: Ox3ec4 [ 0.98071289] | [ 0.98078525] | 0x0002
[0.00007236]
19: Ox3ec6 [ 0.98083496] | [ 0.98078513] | 0x0001
[0.00004983]
20: Ox3b1e [ 0.92370605] | [ 0.92387938] | 0x0005
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[0.00017333]

21: 0x3b20 [ 0.92382813] | [ 0.92387938] | 0x0001
[0.00005126]

22: 0x3538 [ 0.83154297] | [ 0.83146954] | 0x0002
[0.00007343]

23: 0x3536 [ 0.83142090] | [ 0.83146954] | 0x0001
[0.00004864]

24: 0x2d40 [ 0.70703125] | [ 0.70710677] | 0x0002
[0.00007552]

25: 0x2d40 [ 0.70703125] | [ 0.70710677] | 0x0002
[0.00007552]

26: 0x2390 [ 0.55566406] | [ 0.55557019] | 0x0003
[0.00009388]

27: 0x238e [ 0.55554199] | [ 0.55557019] | 0x0000
[0.00002819]

28: 0x187¢ [ 0.38256836] | [ 0.38268328] | 0x0003
[0.00011492]

29: 0x187¢ [ 0.38256836] | [ 0.38268328] | 0x0003
[0.00011492]

30: 0x0c80 [ 0.19531250] | [ 0.19509026] | 0x0007
[0.00022224]

31: 0x0c7a [ 0.19494629] | [ 0.19509029] | 0x0004
[0.00014400]

32: 0x0000 [ 0.00000000] | [-0.00000007] | 0x0000
[0.00000007]

33: 0x0000 [ 0.00000000] | [-0.00000007] | 0x0000
[0.00000007]

34: 0xf386 [-0.19494629] | [-0.19509040] | 0x0004
[0.00014411]

35: 0xf382 [-0.19519043] | [-0.19509053] | 0x0003
[0.00009990]

36: Oxe784 [-0.38256836] | [-0.38268337] | 0x0003
[0.00011501]

37: 0xe780 [-0.38281250] | [-0.38268340] | 0x0004
[0.00012910]

38: 0xdc76 [-0.55529785] | [-0.55557024] | 0x0008
[0.00027239]

39: Oxdc6e [-0.55578613] | [-0.55557019] | 0x0007
[0.00021595]

40: 0xd2c0 [-0.70703125] | [-0.70710683] | 0x0002
[0.00007558]

41: 0xd2be [-0.70715332] | [-0.70710683] | 0x0001
[0.00004649]

42: Oxcace [-0.83117676] | [-0.83146977] | 0x0009
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[0.00029302]

43: Oxcach [-0.83166504] | [-0.83146977] | 0x0006
[0.00019526]

44: Oxcde4 [-0.92358398] | [-0.92387962] | 0x0009
[0.00029564]

45; Oxcdde [-0.92395020] | [-0.92387962] | 0x0002
[0.00007057]

46: 0xc13e [-0.98059082] | [-0.98078507] | 0x0006
[0.00019425]

47: 0xc136 [-0.98107910] | [-0.98078519] | 0x0009
[0.00029391]

48: 0xc002 [-0.99987793] | [-1.00000000] | 0x0004
[0.00012207]

49: 0xc000 [-1.00000000] | [-1.00000000] | 0x0000
[0.00000000]

50: Oxc13c [-0.98071289] | [-0.98078525] | 0x0002
[0.00007236]

51: Oxc13a [-0.98083496] | [-0.98078513] | 0x0001
[0.00004983]

52: Oxcde2 [-0.92370605] | [-0.92387938] | 0x0005
[0.00017333]

53: Oxc4e0 [-0.92382813] | [-0.92387938] | 0x0001
[0.00005126]

54: Oxcac8 [-0.83154297] | [-0.83146942] | 0x0002
[0.00007355]

55: Oxcaca [-0.83142090] | [-0.83146954] |
0x0001 [0.00004864]

56: 0xd2c0 [-0.70703125] | [-0.70710653] |
0x0002 [0.00007528]

57: 0xd2c0 [-0.70703125] | [-0.70710653] |

0x0002 [0.00007528]

58: 0xdc70 [-0.55566406] | [-0.55557030] | 0x0003
[0.00009376]

59: 0xdc72 [-0.55554199] | [-0.55557030] | 0x0000
[0.00002831]

60: Oxe784 [-0.38256836] | [-0.38268340] | 0x0003
[0.00011504]

61: Oxe784 [-0.38256836] | [-0.38268340] | 0x0003
[0.00011504]

62: 0xf380 [-0.19531250] | [-0.19509020] | 0x0007
[0.00022230]

63: 0xf386 [-0.19494629] | [-0.19509023] | 0x0004
[0.00014395]

SUG1032-1.0 208(209)




4 N

4.3 REfristr

SUG1032-1.0

after CIFFT_RD2, maxdiff= 0x0009 [0.00029564]

MAE is 0.00012192, RMSD is 0.00014900, NRMSD is
0.00007450, MAXDIFF is 0.00029564, SNR is
73.52618408

CIFFT_RD2 out scale up by 2

CIFFT_RD2 PASS.
Demo DSP Completed.
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