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NN B FE s BT € T TR AR R AR R A7 s, DME T /a8t &
AFE . IXEEHHERAY, & YT riscv_math_types.h, RN ATR, q7 t %
INA TS 8 AEEEL, u8_t RN 8 AiHEAL, q15_t RRARFT 16 %
¥, ul6_t BoR LTS 16 A8, q31 t BARAKTS 32 M B%, u32 t#
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2 Wik

2.1 Newlib 1 MCUIib T L4k (1) 3215 T

RS 32 AL H, q63_t Kon A5 64 frE%L, ubd_t RnLFTS 64
Ay, float16_t Kox 16 AL VAE LV s, float32_t Rox 32 A HLAG LT
R, float64 t Rix 64 XU EIF A, W FATR:

® typedefint8_t q7_t; [* for signed 8-bit integer */

® typedef uint8_t u8 t; [* for unsigned 8-bit integer */

® typedefint16_t g15 t; [* for signed 16-bit integer */

® typedef uint16_t u16_t; [* for unsigned 16-bit integer */

® typedefint32_t q31_t; [* for signed 32-bit integer */

® typedef uint32_t u32_t; [* for unsigned 32-bit integer */

® typedefint64 t q63 t; [* for signed 64-bit integer */

® typedef uint64 t ub4 t; [* for unsigned 64-bit integer */

® typedef _Float16 float16_t; /* for half-precision (16-bit) floating-point */
® typedef float float32_t; [* for single-precision (32-bit) floating-point

*/
® typedef double float64_t; /* for double-precision (64-bit) floating-
point */

AL, NN B gwFe PEif 52 YT riscv_nn_activation fun 285, & X T
riscv_nn_activation.h, FiT 1805 ek 4

typedef enum

{

NN_SIGMOID = 0, /* Use sigmoid activation function */
NN_TANH =1, /* Use tanh activation function */

} riscv_nn_activation_fun;

2.1 Newlib 1 MCUIlib T B85 1% 10

MUG1181-1.1

B EIRESCIESE, ANFR) T HEESRIPAN R R BE R T, AT A 2
H-F Newlib Ft MCUIib f3ETH, 45

® -nn BEPE NN w2 R E%E (libnn.a)
® -mext-dsp JFJi DSP ISA ¥ J&
® -mzfh FF 5 VR B i s A s 2R AR Zeh 5

R BAR RGASFE DSP ISA § ek i NN A gmfe ek 52, fE
F-Inn # — M8 NN B gRFER 2% (libnn.a) R HFEF . 3R B
R4 DSP ISA Y&, NI{#EF-Inn, -mext-dsp i&TJF 5 DSP ISA &
DL BEH: NN B gm AR libnn.a, DUABIFE S tRe. EESMH-Inn, -
mext-dsp FEI NIRRT, AEEIEACFE DSP ISA ¥R R4 Lig
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2 Wik 2.2 Glibc T A5 i 42 126 1

1T, BN IN#R ;2 H B ) f

NS N R 7 B B B R VT S s (R, “f16” s
PR, 155 ME 3 FPU T B 5% (B vof 8¢ vbd T H4E), I HAEH
EI-mzfh FF )3 R FE VT S AR SRR Zfh 3R

2.2 Glibc T ELEEAYSEREIRIN

Xf T Glibe THEE, 7 FHREERADL AH5:

-static i FH A B4

Ann BERRAE CIEE S NN B FE R 5%
Ann_p #542B A DSP ISA /21 NN 349 2 o 5%

S EER NS SRR EA R, £ 2-1 845 T AR DL K
775 7 2 DSP ISA ¥ ST I HER LTI

R 2-1 HEEIER
HEHRTY DSPISA# e | HE#ZiLTH
Static Linking Without -static -Inn
With -static -Inn_p
Dynamic Linking (default) Without -Inn
With -Inn_p

Pz F, HA DSPISAY & (Hi-static -Inn_p Fl-Inn_p) 1k
i, TR R B RGWERN RS, mHAED (EP-static -Inn 1
-Innd, AXHTAZLHE DSP ISA ¥ BAr RS, 15 H 7 WO T e I8 T
LT B I H bR R e
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3 ML DR 3.1 WU BRI

Seﬂiﬁn.ﬁﬁi

PN B IIRE 2R, 70 ml PRI NN B 20 72 R 2502 ) ek Hlei 11

3.1 HER
WoE R, T — e N EdE, (45 sigmoid K%L, tanh pR%{
1 ReLU &%,

3.1.1 riscv_nn_activate_s8

%ich

void riscv_nn_activate_s8 (q7_t *in_out, uint32_t size, uint16_t
int_bits, riscv_nn_activation_fun act_fun)

ik :
XA RS 8 MEBEEE NI =, 1ZREEH sigmoid 5 tanh B EHATIL

[in, out] *in_out F& 14 A\ B0 H 17 &= i FE%T
[in] size i A\ H m) & 1) 76 3R BU0E
[in] int_bits BEEES A7 E, BUERINT 4

[in] act_fun BIEBREEEE, NN_SIGMOID Al Fi% £ sigmoid 3% i
#, NN_TANH FTiE# tanh 305 5 %L

IR [EME
"

3.1.2 riscv_nn_activate_s16

/-%icE

void riscv_nn_activate_s16 (q15_t *in_out, uint32_t size, uint16_t

MUG1181-1.1 5(166)




3 BAAUE L iR 3.1 BufeR%

int_bits, riscv_nn_activation_fun act_fun)
iR :
MAERS 16 MBEEm AR, %K sigmoid B tanh B AT

[in, out] *in_out $i& [ A 5l H m) & (1) a5t
[in] size H B H &) TR E
[in] int_bits BEEER A7 E, BUERNT 4

[in] act_fun G BKEEEE, NN_SIGMOID FiFi% £ sigmoid % i
¥, NN_TANH F %+ tanh #0565

BE1E:
x

3.1.3 riscv_nn_leaky_relu_s8

[

void riscv_nn_leaky relu_s8 (q7_t *in_out, uint32_t size, q15_t slope)
ik :

MAERTT 8 M REH N 7B, 1ZeK AU leaky ReLU b B3t AT ¥ -
BY:
® [in, out] *in_out Fi& A% A\ Bk Hi 17 & AU 3R T
® [in] size H AEm FIEK TR EE

® [in]slope S5HMIAMIRIIFIRME, AARARE 16 M GINA TS 8 fr
B

BEE:
x

Pl
#define SIZE 1024
q15_t slope = 16384;
q7_tin_out[SIZE] ={...};

riscv_nn_leaky relu_s8 (in_out, SIZE, slope);
3.1.4 riscv_nn_relu_any_s8

[FE&:
void riscv_nn_relu_any_s8 (q7_t *data, uint16_t size, q7_t max_val)

MUG1181-1.1 6(166)




3 BAAUE L iR 3.1 BufeR%

3%
AR 8 M EBEEI N &, ZR A ReLU R HAT IS .
BH:
® [in, out] *data & m4 A Bl H 1A & R FE B
® [in] size f N\ B H 17 R TR ECE
® [in] max_val F-TPR#i%am H 1) & 1 oK E
IREE:
5

3.1.5 riscv_nn_relu_s8

[
void riscv_nn_relu_s8 (q7_t *in_out, uint32_t size)
ik :
XHFT 8 MBI R E, ZK A ReLU R HATIHUE .
BY:
® [in, out] *in_out Fi& A% A\ Bk Hi 17 & AU FRET
® [in] size fa A\ B AR K TR ECE
IBE1E
P
Bl
#define H 16
#define W 16
#define CH 5
#define NUM (H * W * CH)
g7_tin_outiNUM] ={...};

riscv_nn_relu_s8 (in_out, NUM);
3.1.6 riscv_nn_relu s16

[
void riscv_nn_relu_s16 (q15_t *in_out, uint32_t size)
ik .
SEE RS 16 MBEBGR N &, %R EE H RelLU BB AT IS .
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3 BAAUE L iR 3.1 BufeR%

BY:
® [in, out] *in_out & [F)% A BLH H 7] 2 1) Fa £
® [in] size f N\ B H 1A R TR ECE
IR[E1E:

5

3.1.7 riscv_nn_sigmoid_f16

[FE:

int32_t riscv_nn_sigmoid_f16 (const float16_t * in_vec, uint32_t size,
float16_t * out_vec)

iR :
KN FEVE AN TR, RS sigmoid B BCHIT IO .
BH:
® [in] *in_vec fR[HA A EFTEE
® [in] size f N\ B H 1A F= I TR ECE
® [out] *out_vec & HfrHH M &=
IR[E1E:
0
EI
iy N T R PR Y FEL[-10, 10]

3.1.8 riscv_nn_tanh f16
FEE .

int32_t riscv_nn_tanh_f16 (const float16_t * in_vec, uint32_t size,
float16_t * out_vec)

IR :
XK BV SN IR R, IZ RS A tanh BREERAT IO .
BY:
® [in] *in_vec FRMEIAFRIEIITRES
® [in] size fi A\ EiHiH R E K TREE
® [out] *out_vec f&m%iH M= IFEE
IR[EE:
0
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3 RIS 3.2 FEAEH

!
a1 = (R AR VE I [-10, 10].

3.2 EAXRRE
HAREHTHATZE TR RATERZH.

3.2.1 riscv_nn_add_s8_sym

% p

void riscv_nn_add_s8 sym (const q7_t *in_tensor1, constq7_t*
in_tensor2, const int16 _t *scale1, const int16_t *scale2, const uint32_t
size, const uint16_t pre_rshift, const uint16_t out _scale, const uint16_t
post_rshift, g7 _t * out)

1k -

ZRES AT S 8 AL BB A A B HATIZ T EINE, AL AT 0t
MREA .

BH:
[in] *in_tensor1 $i& A 28—\ = FE &
[in] *in_tensor2 #i& A28 — NG [ 2 FR £
[in] *scale1 &M% —AN4ijtn & e gt
[in] *scale2 #&m % A 4ijtn & e gt
[in] size FIA IR TCREE
[in] pre_rshift 4ai8CHT 2 N# 14 # &
[in] out_scale & IN#sHIZEHUE
[in] post_rshift 4iJ8Ua RINAH AT &
[out] *out F&IAIZB LR INEL R FEET
IR[EME:
7

!
FATCERTERAENE 3-1 Fror, HpsEERRmAsiit, HBFRRERISHE, Lk
FoRDLFERILE, BL AnRAME FRAnEkK.
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3 BB DR 3.2 FEAEH

[# 3-1 riscv_nn_add_s8_sym B &R

in_tensorl

out_scale

scalel

out

in_tensor2

pre_rshift

post_rshift

scale2

=Bl
#define SIZE 1024
uint16_t pre_rshift = 8; // The addition results of both scaled input
// tensors are in the range of 24-bit; thus, the
// pre_rshift should be in the range of [0, 24].
// Here we scale down the results into 16-bit
// range.
uint16_t out_scale = 3; // Scale up the result into 18-bit range.
uint16_t post_rshift = 11; // Scale down the result into 7-bit range.
g7_tin_tensor1[SIZE] ={...};
g7_tin_tensor2[SIZE] ={...};
g15_t scale1[SIZE] ={...};
g15_t scale2[SIZE] ={...};
q7_t out[SIZE];
riscv_nn_add_s8 sym (in_tensor1, in_tensor2, scale1, scale2, SIZE,
pre_rshift, out_scale, post_rshift, out);

3.2.2riscv_nn_add_s8_sym_round

[RE:

void riscv_nn_add_s8 sym_round (const q7_t *in_tensor1, const q7 _t
*in_tensor2, const uint32_t scale1, const uint32_t scale2, const uint32_t
size, const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, q7_t * out)
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3 RIS 3.2 FEAEH

sk
HERE A 5 8 LB A B TIE ST RN, BLILRH th AT Rt
AT N

=

&

[in] *in_tensor1 fi& 2 —AMI M = TR E
[in] *in_tensor2 fi& 28 AN = FE £
[in] scalel Z— Mg R EMAaBME, PUEE B RN 0~223
[in] scale2 & Mg EIMAaE, PUEE BN N 0~223
[in] size FIA R EFTTREE
[in] pre_rshift 4&78CHT RIN# A=
[in] out_scale ZRIN#MIZEIME
[in] post_rshift Z&78UG RIS A &
[out] *out & B TLFR INVELE RN TaEt
IREME:
.
7E!
o  HATERMIIEREMAE 3-2 Fis.
o IZREMABEIEAREEAN.
3-2 riscv_nn_add_s8_sym_round E%iRiIE

® 6 6 06 06 o o o o )

in_tensorl

out_scale

scalel

out

in_tensor2 pre_rshift post_rshift

scale2

3.2.3 riscv_nn_ew_add_s8_asym

[RE:

int riscv_nn_ew_add_s8 asym (const int8 t *in_tensor1, const int8 t
*in_tensor2, const int32_t in_offset1, const int32_t in_scale1, const
int32_t in_rshift1, const int32_t in_offset2, const int32_t in_scale2, const
int32_t in_rshift2, const int32_t Ishift, int8_t * out, const int32_t out_offset,

MUG1181-1.1 11(166)




3 RIS 3.2 FEAEH

const int32_t out_scale, const int32_t out_rshift, const int32_t act_min,
const int32_t act_max, const uint32_t size)

ik :
ZREOS AT 8 AL AUI A M BRATIE LRIk .

&

[in] *in_tensor1 fi& 2 —AMHIA = TR E
[in] *in_tensor2 fi& 28 AN = FE £
[in] in_offset1 25— AN m) B mAL A, HUE I FE N 9-127~128
[in] scale1 Z&—Mi ) & 1 e iUE
[in] in_rshift1 Z—M@ARER AR E
[in] in_offset2 28 ~AM@ A A E WAL, BUETEH N y-127~128
[in] scale2 & Mg ) = 146 iUE
[in] in_rshift2 2 M@ EMLAEE
[in] Ishift 55— ANATEE AN R AR E
[out] *out F& MZE LR INVEL RAFaE
[in] out_offset %t Al & WA &
[in] out_scale %t [n] & 1) 46 5UE
[in] out_rshift i RN G
[in] act_min PR % H i & 1) e /ME
[in] act_max PRl fi H 1) & 1 B K AE
[in] size fAMERICREE
IR[E1E:
0
!
o A TRMITFERAEINE 3-3 s,

e in_scale1. in_scale2 il out_scale 3%, KEH AR A: 32b = ((int64_t)32b *
32b) >> 31,

® 6 6 6 6 6 6 6 6 06 &6 O 0 O O O )
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3 RIS 3.2 FEAEH

[# 3-3 riscv_nn_ew_add_s8_asym_HXifiiE

in_scalel

Ishift

in_rshiftl

in_tensorl

out_rshift

out

in_tensor2

in_offset2

in_rshift2

in_scale2

Pl
#define SIZE 1024
int32_tin_offset1

16; // Offset for in_tensor1

int32_t in_scale1 = (1<<28); // Scale down in_tensor1 by 1/23
int32_t in_rshift1 = 3; // Scale down in_tensor1 by 1/23
int32_tin_offset2 = 17; // Offset for in_tensor2

int32_t in_scale2 = (1<<28); // Scale down in_tensor2 by 1/23
int32_t in_rshift2 = 3; // Scale down in_tensor2 by 1/23

int32_t Ishift = 10; // Scale up the input tensor by 210 times
int32_t out_offset = 18; // Offset for the output tensor

int32_t out_scale = (1<<30); // Scale down in_tensor2 by 1/2
int32_t out_rshift = 4; // Scale down in_tensor2 by 1/2*
int32_t act_min = Oxffffffa3; // Limit the outputs in the range of
/1 [Oxffffffa3, 0x0000005d]

int32_t act_max = 0x0000005d; // Limit the outputs in the range of
/1 [Oxffffffa3, 0x0000005d]

int8 _tin_tensor1[SIZE] ={...};

int8_tin_tensor2[SIZE] ={...};

int8_t out[SIZE];
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3 RIS 3.2 FEAEH

riscv_nn_ew_add_s8 asym (in_tensor1, in_tensor2, in_offset1,
in_scale1, in_rshift1, in_offset2, in_scale2, in_rshift2, Ishift, out, out_offset,
out_scale, out_rshift, act_min, act_max, SIZE);

3.2.4 riscv_nn_ew_mul_s8_asym

R,

int riscv_nn_ew_mul_s8_ asym (const int8_t * in_tensor1, const int8_t
*in_tensor2, const int32_t in_offset1, const int32_t in_offset2, int8_t * out,
const int32_t out_offset, const int32_t out_scale, const int32_t out_shift,
const int32_t act_min, const int32_t act_max, const uint32_t size)

ik :
ZREOS AT 8 AL AG A M B RATIE TR Rk .

&

[in] *in_tensor1 $i& A2 — M &2 1 Fa%T

[in] in_tensor2 &A% AN A B TEET

[in] in_offset1 &— AN F &I WMFE, HUEE BN H-127~128
[in] in_offset2 & MR RN RAAE, HBUETHE N H-127~128
[out] *out & MIZFE LR VLS RIFaE

[in] out_offset %t Al & FIWF &

[in] out_scale % A& 148 iUE

[in] out_shift i H 7] & A &

[in] act_min PR &% H i) &= 1) 5 ME

[in] act_max PRl fi H 1) & 1 B K AE

[in] size FA R EFTGREE

IR[EE:

0

® ©6 6 6 6 6 06 0 o o o )

!
o A TERINTERAEWE 3-4 Fix.
e out_scale {3, KETLIFFA: 32b = ((int64_t)32b * 32b) >> 31
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3 BAAUE L iR 3.3 LR

[# 3-4 riscv_nn_ew_mul_s8_asym B LR

in_tensorl

out_shift

in_offsetl

out

in_tensor2 out_scale out_offset

in_offset2

=Bl
#define SIZE 1024
int32_tin_offset1 = 16; // Offset for in_tensor1
int32_tin_offset2 = 17; // Offset for in_tensor2
int32_t out_offset = 18; // Offset for the output tensor
int32_t out_scale = (1<<30); // Scale down the output tensor by 1/2
int32_t out_shift = -4; // Scale down the output tensor by 1/24
int32_t act_min = Oxffffffa3; // Limit the outputs in the range of
/1 [Oxffffffa3, 0x0000005d]
int32_t act_max = 0x0000005d; // Limit the outputs in the range of
/1 [Oxffffffa3, 0x0000005d]
in_tensor1[SIZE] ={..};
in_tensor2[SIZE] ={..};
out[SIZE];

riscv_nn_ew_mul_s8 asym (in_tensor1, in_tensor2, in_offset1,
in_offset2, out, out_offset, out_scale, out_shift, act_min, act_max, SIZE);

3.3 ERERM
ERRBH TR e iEREKE.
3.3.1 riscv_nn_concate_s8 w

[RE:

void riscv_nn_concate _s8 w (const int8_t *in_tensor, const uint16_t
in_tensor_x, const uint16_tin_tensor_y, const uint16_t in_tensor_z, const
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3 BB DR

3.3 B

uint16_t in_tensor_w, int8_t *out_tensor, const uint32_t out_offset_w)
iR :
ZRREUR w RERE int8_t/uint8_t F ATk E A H Tk &

&

[in] *in_tensor & A% A\ 5K 2 4E4E
[in] in_tensor x FINTKE) x 4EfE
[in] in_tensor_y #INGKEM y 47
[in] in_tensor_z fINTKE) z 4EfF
[in] in_tensor_w I ANTKE T w 4
[out] *out_tensor & [n) % H 5Kk & 484
[in] out_offset_w fEIEHEZ 2 BN 25 H ik &1 w Al B ImFEE
IR[E{E:

p
!
IR E R x. y Mz 4R S5O TR E A .

® 6 6 o o o o )

3.3.2 riscv_nn_concate_s8 x

MUG1181-1.1

[RE:

void riscv_nn_concate _s8 x (const int8 t *in_tensor, const uint16 _t
in_tensor_x, const uint16_tin_tensor_y, const uint16_t in_tensor_z, const
uint16_tin_tensor_w, int8 t *out_tensor, const uint16_t out_tensor_x,
const uint32_t out_offset x)

ik -
KB x R Int8_t/uint8 _t i Nk AR HE Bk R

&

[in] *in_tensor & %Nk EITEEr

[in] in_tensor x % NSKE [ x 4EE

[in] in_tensor_y FINGKE M y 45

[in] in_tensor_z M NK=EN z 45

[in] in_tensor_ w ¥ ANTKEN w 45

[out] *out_tensor &%t Kk &= 1 Fe &l

[in] out_tensor_x it sk i x 4E5

[in] out_offset_x 7EZEH 2 FiI ZZ I 24t sk & 1Y x il E i mAzE

®© 6 6 6 o 0o o o )
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3 BB DR

3.3 B

RE1E:
x
vE!
Tk E Ny, z B w 4ERE SHNKEAH .

3.3.3 riscv_nn_concate_s8_y

% p

void riscv_nn_concate_s8 y (const int8 t *in_tensor, const uint16_t
in_tensor_x, const uint16_tin_tensor_y, const uint16_t in_tensor_z, const
uint16_tin_tensor_w, int8 t *out_tensor, const uint16_t out_tensor y,
const uint32_t out_offset_y)

iR :
ZRR A y BIERE int8 t/uint8 t iy NIKE AN HITK & .
BH:
[in] *in_tensor &M% N K ETEEr
[in] in_tensor_x #IAGKEM x 4E/E
[in] in_tensor_y FINGKE M y 4
[in] in_tensor_z #IASKEN z 4E/%
[in] in_tensor w HINIKE M w 4EE
[out] *out_tensor #& A% H ik & e &
[in] out_tensor_y HitH sk &/ y 4k
[in] out_offset_y £+ Fr 2N 2% th ok =1 y 4 E WA E
IR[EE:
y

vE!
FHKER x. z M1 w 4B S TR E A .

3.3.4 riscv_nn_concate_s8 z

MUG1181-1.1

[RE:

void riscv_nn_concate _s8 z (const int8 t *in_tensor, const uint16_t
in_tensor_x, const uint16_tin_tensor_y, const uint16_t in_tensor_z, const
uint16_t in_tensor_w, int8_t * out_tensor, const uint16_t out_tensor_z,
const uint32_t out_offset_z)

17(166)




3 RIS

3.4 HRRE

1l -
RO z SIERE Int8_t/uint8_t f N K BRI Bk &

&

[in] *in_tensor & A% A\ 5K 2 4E4E
[in] in_tensor_x FINTKEM x 4%
[in] in_tensor_y #INGKEM y 4EFE
[in] in_tensor_z FINKEMN z 4%
[in] in_tensor_w #IATKET w 4EE
[out] *out_tensor #& A%t 5k = I FRE
[in] out_tensor_z #iHik &N z 4k
[in] out_offset_z FEIEHE Fi 2N 240 sk &1 z fh B WA (A
IR[E1E:

p
!
KRR x. y Fw 4ERE S GK ERIAEE .

® 6 6 6 o o o o )

3.4 HRERMY

MUG1181-1.1

GRREUE ] im2col R AN FEFEF I ou B [ &, IR 18 A R R AR R 3
ARG IRER . SRR A =R EAL. BTRANEL (Bl “sft”
44 ). XFEN (BL “sym” dnda) FAEXFREAL (BL “asym” drd).

N T AR ERAE, HP AR R A B
RoRFEARIBH, KRR LTHIDER, BERERZ L.

o ETMAI KGR BN FILAAE W 3-5 .
3-5 BT BB UNEFRRENELRE

bias_Ishift

in_tensor

out_tensor

ker_weight

out_rshift

o IFREALIIGI R B AR U0 3-6 P
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3 BAAUE L iR 3.4 BRI

& 3-6 M BUNEREBHNELRE

|[ bias 1| out_scale
T
in_tensor )\
(DD DD+ oo
ker_weight e
pre_rshift post_rshift

o AEXAREANE R R BN SRR E 3-7 Frs.
& 3-7 e FRBHHERB R ELRE

| out_shift || out_scale |

out_offset

out_shift>=0

{

out_shift<0

X

out_tensor

| out_scale || -out_shift |

AR REMRBIRRET, iz 1) AT L2
“ker_weight + ker_offset” Bt “ker_weight”, XEURTZ% ker_offset.
BeAh, A2 out_shift NIER A AT B #A4E, WA 2 out_shift yHi 4
PATHBEAE. out_scale FFRIEIZH KRB R LR R N:

32b = ((int64_t)32b * 32b) >> 31
3.4.1 riscv_nn_conv_1x1_HWC_s8_s8_s8_sft_bias_fast_any
JRB:

int32_triscv_nn_conv_1x1_ HWC s8 s8 s8 sft bias fast any (const
g7_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q7_t * bias, const uint16_t
bias_Ishift, const uint16_t out_rshift, q7_t * out_tensor, const uint16_t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf,
q7_t * tmp_buf)
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ik -

B x Ay 4EFEXT AR5 8 AL B A/ AT 1x1 %%
L, LR ey AT 2 TR A A

@a
=

[in] *in_tensor & A% A\ 5K 2 454E

[in] in_tensor_dim_x i AGKE ) x 4EE
[in] in_tensor_dim_y #NIKER y 48/
[in] in_tensor_ch % A\ 5K & (1)1 i £ &
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch %t 7k & )il iE $ =
[in] ker_dim_x HRUZHK x 4E/5

[in] ker_dim_y &R y 4ERE

[in] pad_x x 4& & IIH A KD

[in] pad_y y 2 I3E 78 K/

[in] stride_x x 4§ G R

[in] stride_y vy 4 & F5 IR

[in] *bias fi& ) s B 7] & 1) 65T

[in] bias_Ishift fi & KA &

[in] out_rshift % K452 &

[out] *out_tensor i ) H 5k &= 1 FEEr
[in] out_tensor_dim_x %5k & x 485
[in] out_tensor_dim_y Hitsk B y 4k
[in] *in_tmp_buf $& A% A 7K & Im i 2247 X e £
[in] *tmp_buf &=f&4t

IR[E{E -

PR BRI MR A 05 AU, R AAN R AR, WIRIE-1, T
M5 BIES IR R

!
PRGN T S G

® in_tensor ch 4 FIf5%L

® 6 6 6 6 6 6 6 6 6 6 0 O O O O O O O o

® out_tensor_ch 2 KIfE%
® ker dim_x1
® Kker_dim_y1
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® pad x0
® pad y0
® stride x 1
® stride y 1
Pl

//Convolve a 160x120x20 input tensor with a 1x1 kernel and generate
a 160x120x8

/loutput tensor. Let both dimensions’ padding be 0 and their stride be

#define IN_X 160

#define IN_Y 120

#define IN_CH 20

#define OUT_CH 8

#define KER_DIM_X 1

#define KER_DIM_Y 1

#define PAD_X 0

#define PAD_Y 0

#define STRIDE_X 1

#define STRIDE_Y 1

#define BIAS_LSHIFT 6 //Scale up the bias by 2°

#define OUT_RSHIFT 9 //Scale down the output tensor by 1/2°
#define OUT_X 160

#define OUT_Y 120

q7_tin_data[IN_CH * IN_X * IN_Y] = {..};

q7_t weight[IN_CH * KER_DIM_X * KER_DIM_Y * OUT_CH] ={...};
qg7_t bias[OUT_CH] ={...};

q15_tin_tmp_buf[2 * IN_CH * KER_DIM_X * KER_DIM_Y] = {0};
q7_tout data[OUT_CH * OUT_X* OUT _Y];

riscv_nn_conv_1x1_HWC _s8 s8 s8 sft bias fast any (in_data,
IN_X, IN_Y, IN_CH, weight, OUT_CH, KER_DIM_X, KER_DIM_Y, PAD X,
PAD Y, STRIDE_X, STRIDE_Y, bias, BIAS _LSHIFT, OUT_RSHIFT,
out_data, OUT_X, OUT_Y, in_tmp_buf, NULL);
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3.4.2 riscv._nn_conv_ HWC s8 s8 s8 RGB_sft bias

MUG1181-1.1

R,

int32_t riscv_nn_conv_HWC_s8 s8 s8 RGB_sft bias (constq7_t*
in_tensor, const uint16_t in_tensor_dim, const q7_t * ker_weight, const
uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad, const
uint16_t stride, const q7_t * bias, const uint16_t bias_Ishift, const uint16_t
out_rshift, g7_t * out_tensor, const uint16_t out_tensor_dim, q15_t *
in_tmp_buf, q7_t * tmp_buf)

ik :

ZR AT RGB BUEHAT A RS 8 MR AR, DL i AT 5 T2
HrfEAL .
BH:
[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] in_tensor_dim %\ 5K & 14k
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ij 5k & 1ETE S E
[in] ker_dim & AAZ 4
[in] pad AR/
[in] stride &RUS I
[in] *bias & 7 f B A & K15
[in] bias_Ishift fi & )/ &
[in] out_rshift #iH AT &
[out] *out_tensor #& A ik & I Fe £
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf & %A 7K & I N 22 47 X R Fa 5t
[in] *tmp_buf #& [ & FUAZAE Im it 2217 X (1485
IR[E1E:

0
il

//Convolve a 28x28x3 input tensor with a 5x5 kernel and generate a
24x24x20 output

/ltensor. Let both dimensions’ padding be 0 and their stride be 1.
#define IN_DIM 28

22(166)




3 BB DR

3.4 HRRE

#define KER_DIM 5

#define PAD 0

#define STRIDE 1

#define BIAS_LSHIFT 6 //Scale up the bias by 2°
#define OUT_RSHIFT 10 //Scale down the output tensor by 1/21°
#define OUT_CH 20

#define OUT_DIM 24

q7_tin_data[3 * IN_DIM * IN_DIM] = {...};

q7_t weight[3 * KER_DIM * KER_DIM * OUT_CH] = {...};
q7_t bias[OUT_CH] = {..};

q15_tin_tmp_buf[2 * 3 * KER_DIM * KER_DIM] = {O};
q7_t out_data[OUT_CH * OUT_DIM * OUT_DIM];

riscv_nn_conv_HWC_s8 s8 s8 RGB_sft bias (in_data, IN_DIM,
weight, OUT_CH, KER_DIM, PAD, STRIDE, bias, BIAS_LSHIFT,
OUT_RSHIFT, out_data, OUT_DIM, in_tmp_buf, NULL);

3.4.3 riscv._nn_conv_ HWC s8 s8 s8 RGB sft bias fast

MUG1181-1.1

R

int32_t riscv_nn_conv_HWC_s8 s8 s8 RGB_sft bias fast (const
g7_t *in_tensor, const uint16_t in_tensor_dim, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad,
const uint16_t stride, const q7_t * bias, const uint16_t bias_Ishift, const
uint16_t out_rshift, q7_t * out_tensor, const uint16_t out_tensor_dim,
g15_t *in_tmp_buf, q15_t * wt_tmp_buf)

ﬁ:‘i:

FRECN RGB R IAT PR A 1455 8 A BEHCERN,  LUR i Hh AT
%?&ﬂﬁ’]gﬂc

.
[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] in_tensor_dim % X\ 5K & 45
[in] *ker_weight & [AIEFIZALE IFREN
[in] out_tensor_ch it 7k = )@ 1E £ &=
[in] ker_dim A% 4k
[in] pad 3EFE K/
[in] stride &RUS IR

W

23(166)




3 BAAUE L iR 3.4 BRI

[in] *bias #& 7 f & v & )
[in] bias_Ishift & KA &=
[in] out_rshift ¥ KA E
[out] *out_tensor #&[mI%H ik &R IFE 4
[in] out_tensor dim %t 5K & i 4E
[in] *in_tmp_buf $&[A1%IAGK S iIm i 47 X I HR £
[in] *wt_tmp_buf $& a5 AR A% A E Iin I 2247 [X () 455
IR[EE:
0
il

//Convolve a 28x28x3 input tensor with a 5x5 kernel and generate a
24x24x20 output

/ltensor. Let both dimensions’ padding be 0 and their stride be 1.
#define IN_DIM 28

#define KER_DIM 5

#define PAD 0

#define STRIDE 1

#define BIAS_LSHIFT 6 //Scale up the bias by 2°

#define OUT_RSHIFT 10 //Scale down the output tensor by 1/2°
#define OUT_CH 20

#define OUT_DIM 24

q7_tin_data[3 * IN_DIM * IN_DIM] = {...};

q7_t weight[3 * KER_DIM * KER_DIM * OUT_CH] ={...};

q7_t bias[OUT_CH] = {...};

q15_tin_tmp_buf[2 * (3 * KER_DIM * KER_DIM + 1)] = {0};
q15_t wt_tmp_buf[OUT_CH * (3 * KER_DIM * KER_DIM + 1)];
q7_t out_data[OUT_CH * OUT_DIM * OUT_DIM];

riscv_nn_conv_HWC _s8 s8 s8 RGB_sft bias_fast (in_data,
IN_DIM, weight, OUT_CH, KER_DIM, PAD, STRIDE, bias, BIAS_LSHIFT,
OUT_RSHIFT, out_data, OUT_DIM, in_tmp_buf, wt_tmp_buf);
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3.4.4 riscv._nn_conv_HWC s8 s8 s8 sft bias

R,

int32_t riscv_nn_conv_HWC_s8 s8 s8 sft bias (const q7_t
*in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t *ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q7_t *bias, const
uint16_t bias_lIshift, const uint16_t out_rshift, q7_t * out_tensor, const
uint16_t out_tensor_dim, q15_t *in_tmp_buf, q7_t *tmp_buf)

ik :
ZRBPATERT S 8 MEEHCER, LA AT R TR AL AL

&

[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] in_tensor_dim %\ 5K & 14k
[in] in_tensor_ch % A7k & KEEL &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ij 5k & EIE S E
[in] ker_dim HAAZ 4
[in] pad 7 K/N
[in] stride #HRUDIE
[in] *bias 48 7 f B 7] & K5
[in] bias_Ishift fi & )/ &
[in] out_rshift #iH AT &
[out] *out_tensor #& A ik & 1 Fe &
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf & %A 7K & I N 22 47 X R Fa 5t
[in] *tmp_buf &=f&4t
IR[E1E:

0
il

//Convolve a 28x28x1 input tensor with a 5x5 kernel and generate a
24x24x20

® 6 6 6 6 6 6 &6 & 06 0 0 O o O )

/loutput tensor. Let both dimensions’ padding be 0 and their stride be

MUG1181-1.1 25(166)




3 BB DR

3.4 HRRE

#define IN_DIM 28

#define IN_CH 1

#define KER_DIM 5

#define PAD 0

#define STRIDE 1

#define BIAS_LSHIFT 6 //Scale up the bias by 2°

#define OUT_RSHIFT 10 //Scale down the output tensor by 1/21°
#define OUT_CH 20

#define OUT_DIM 24

q7_tin_data[IN_CH * IN_DIM * IN_DIM] = {...};

q7_t weight[IN_CH * KER_DIM * KER_DIM * OUT_CH] ={...}:
q7_t bias[OUT_CH] = {..};

q15_tin_tmp_buf[2 * IN_CH * KER_DIM * KER_DIM] = {0};
q7_t out_data[OUT_CH * OUT_DIM * OUT_DIM];

riscv_nn_conv_HWC_s8 s8 s8 sft bias (in_data, IN_DIM, IN_CH,
weight, OUT_CH, KER_DIM, PAD, STRIDE, bias, BIAS_LSHIFT,
OUT_RSHIFT, out_data, OUT_DIM, in_tmp_buf, NULL);

3.4.5 riscv_nn_conv_HWC_s8_s8 s8_sft_bias_any

MUG1181-1.1

RE:

void riscv_nn_conv_HWC_s8 s8 s8 sft bias_any (const q7_t
*in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t *ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q7_t *bias, const uint16_t
bias_Ishift, const uint16_t out_rshift, q7_t *out_tensor, const uint16 _t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, q15_t *in_tmp_buf,
q7_t *tmp_buf)

iR :

ZERBAEAE R x Ay EEPATH TS 8 LB ECER, DALt $h AT 5
TR EN.

BH:
® [in] *in_tensor ¥R AKEFITEE
® [in]in_tensor dim x % ASKEM) x 4L
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[in] in_tensor_dim_y #iAGKER y 48
[in] in_tensor_ch % A\ 5K & 18 i 2 &
[in] *ker_weight & A& FAZAN E e E
[in] out_tensor_ch %t ik & 1K)l iE $ =
[in] ker_dim_x ERUZH) x 4%

[in] ker_dim_y &HUZK y 48/

[in] pad_x x 4EFE FI3E TSR/

[in] pad_y y 4 I3 78 K/

[in] stride_x x 4GP EE

[in] stride_y y 4EfZ )G AB R

[in] *bias Fi& I s & [v) & K F

[in] bias_Ishift fi & KA &

[in] out_rshift #rtH KA &

[out] *out_tensor & [n) % H 5K & 1484
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor dim_y #itisk &R y 4k
[in] *in_tmp_buf $& A4 A 7K & Im i 2247 X e £t
[in] *tmp_buf &=f&%t

BEE

pw

Pl

//Convolve a 160x120x3 input tensor with a 3x5 kernel and generate

an 80x59x5

/loutput tensor. Let both dimensions’ padding be 1 and their stride be

#define IN_X 160
#define IN_Y 120
#define IN. CH 3
#define OUT_CH 5
#define KER_DIM_X 3
#define KER_DIM_Y 5
#define PAD_X 1
#define PAD_Y 1
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#define STRIDE_X 2

#define STRIDE_Y 2

#define BIAS_LSHIFT 6 //Scale up the bias by 2°

#define OUT_RSHIFT 9 //Scale down the output tensor by 1/2°
#define OUT_X 80

#define OUT_Y 59

g7_tin_data[IN_CH * IN_X * IN_Y] = {..};

q7_t weight[IN_CH * KER_DIM_X* KER_DIM_Y * OUT_CH] ={...};
q7_t bias[OUT_CH] = {...};

g15_tin_tmp_buf[2 * IN_CH * KER_DIM_X * KER_DIM_Y] = {0};
q7_tout data[OUT_CH * OUT_X* OUT _Y];

riscv_nn_conv_HWC_s8 s8 s8 sft bias_any (in_data, IN_X, IN_Y,
IN_CH, weight, OUT_CH, KER_DIM_X, KER_DIM_Y, PAD_X, PAD Y,
STRIDE_X, STRIDE_Y, bias, BIAS LSHIFT, OUT_RSHIFT, out_data,
OUT_X, OUT.Y, in_tmp_buf, NULL);

3.4.6 riscv._nn_conv_ HWC s8 s8 s8 sft bias fast

MUG1181-1.1

R

int32_t riscv_nn_conv_HWC_s8 s8 s8 sft bias fast (const q7_t
*in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t *ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16 _t stride, const q7_t *bias, const
uint16_t bias_Ishift, const uint16_t out_rshift, g7 _t *out_tensor, const
uint16_t out_tensor_dim, q15_t *in_tmp_buf, q7_t *tmp_buf)

iR :
2R BT PR A AT S 8 AR, LA i AT 2 TR A7 (=

H:

[in] *in_tensor & W% AN\ 7K &1 Fa %

[in] in_tensor_dim i\ 5K & 14k

[in] in_tensor_ch i A7k & HiEE % &=
[in] *ker_weight & WM& AZALE I Fa £
[in] out_tensor_ch %t 5k & 118 i 20 &
[in] ker_dim HBRZHI4EE

[in] pad $H7E K/

® 6 6 6 0 o o (¢ =
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[in] stride &S

[in] *bias & r] {m B 7] & (1 F5 £

[in] bias_Ishift & KA =

[in] out_rshift HtH A=

[out] *out_tensor #&[mI%H Tk &R IFE 4T

[in] out_tensor dim %t 5K & i 4E

[in] *in_tmp_buf $&[A1%IAGK S iIm i 247 X R £
[in] *tmp_buf #=f&%t

IR[E1E:

RS IR B 05 A0, WS A A in_tensor_ch & 4 1%
H0F out_tensor_ch x& 2 B LR 2644, IR E-1.

il

//IConvolve a 12x12x20 input tensor with a 5x5 kernel and generate an
8x8x50

/loutput tensor. Let both dimensions’ padding be 0 and their stride be

#define IN_DIM 12

#define IN_CH 20

#define KER_DIM 5

#define PAD 0

#define STRIDE 1

#define BIAS_LSHIFT 6 //Scale up the bias by 2°

#define OUT_RSHIFT 10 //Scale down the output tensor by 1/2°
#define OUT_CH 50

#define OUT_DIM 8

q7_tin_data[IN_CH * IN_DIM * IN_DIM] = {..};

q7_t weight[IN_CH * KER_DIM * KER_DIM * OUT_CH] = {..}
q7_t bias[OUT_CH] = {...};

q15_tin_tmp_buf[2 * IN_CH * KER_DIM * KER_DIM] = {0};
q7_t out_data[OUT_CH * OUT_DIM * OUT_DIM];

riscv_nn_conv_HWC _s8 s8 s8 sft bias fast (in_data, IN_DIM,
IN_CH, weight, OUT_CH, KER_DIM, PAD, STRIDE, bias, BIAS_LSHIFT,
OUT_RSHIFT, out_data, OUT_DIM, in_tmp_buf, NULL);
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3.4.7 riscv_nn_conv_HWC _s8_s8 s8_sft bias_fast_any
[RBY:

int32_t riscv_nn_conv_HWC_s8 s8 s8 sft bias fast any (const q7_t
*in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q7_t * bias, const uint16_t
bias_Ishift, const uint16_t out_rshift, q7_t * out_tensor, const uint16_t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf,
q7_t * tmp_buf)

i :

2R EHEAE R x Ay 4EEPATRIE AR5 8 A BHCEM, LIS
PATETRALREL

&

[in] *in_tensor &A% A\ 7K & FIHE 4t

[in] in_tensor_dim_x % NGk & x 487
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch %Ak &EKEELE
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch %t K& 1@ IEL =
[in] ker_dim_x HERUZH) x 4%

[in] ker_dim_y HBAEK y 4E5E

[in] pad_x x 4& & FIH A K/

[in] pad_y y 2 3R 78 K/

[in] stride_x x 4k BRI R

[in] stride_y y 4EFFIGRUDEE

[in] *bias & ] f & 7] & (175 £

[in] bias_Ishift fi & )/ &

[in] out_rshift % th KA &

[out] *out_tensor & [l H 7k & 484
[in] out_tensor_dim_x #iHiFkE K x 4k
[in] out_tensor dim_y #rHakEN y 485
[in] *in_tmp_buf 48 F¥ Gk 2 Im N 2217 X 1484

®© ©6 6 6 6 6 6 6 6 0 & O O O O O O O o
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® [in] “tmp buf =84t
iR [E]4E -

BB DI B 05 I, Wi AANH L in_tensor_ch /& 4 [1)f%
U0 out_tensor_ch A& 2 MRS LR A, IR EI-1,

Bl

//Convolve a 160x120x20 input tensor with a 3x5 kernel and generate
an 80x59x8

/loutput tensor. Let both dimensions’ padding be 1 and their stride be

#define IN_X 160

#define IN_Y 120

#define IN_CH 20

#define OUT_CH 8

#define KER_DIM_X 3

#define KER_DIM_Y 5

#define PAD_X 1

#define PAD_Y 1

#define STRIDE_X 2

#define STRIDE_Y 2

#define BIAS_LSHIFT 6 //Scale up the bias by 2°

#define OUT_RSHIFT 9 //Scale down the output tensor by 1/2°
#define OUT_X 80

#define OUT_Y 59

q7_tin_data[IN_CH * IN_X * IN_Y] = {..};

q7_t weight[IN_CH * KER_DIM_X * KER_DIM_Y * OUT_CH] ={...};
qg7_t bias[OUT_CH] ={...};

q15_tin_tmp_buf[2 * IN_CH * KER_DIM_X * KER_DIM_Y] = {0};
q7_tout data[OUT_CH * OUT_Y * OUT_X];

riscv_nn_conv_HWC _s8 s8 s8 sft bias fast any (in_data, IN_W,
IN_Y, IN_CH, weight, OUT_CH, KER_DIM_X, KER_DIM_Y, PAD_X,
PAD Y, STRIDE_X, STRIDE_Y, bias, BIAS _LSHIFT, OUT_RSHIFT,
out_data, OUT_X, OUT_Y, in_tmp_buf, NULL);
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3.4.8 riscv._nn_conv_. HWC s16 s16 s16_sft bias

R,

int32_t riscv_nn_conv_HWC_s16_s16_s16_sft_bias (const q15_t *
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const g15_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q15_t * bias,
const uint16_t bias_Ishift, const uint16_t out_rshift, 915 t * out_tensor,
const uint16_t out_tensor_dim, g15_t * in_tmp_buf, q7_t * tmp_buf)

ik :
ZREHAT AR T 16 BECER, DL AT 2 TR AL &AL

&

[in] *in_tensor &A% A\ 7K & R4t
[in] in_tensor_dim %\ 5K & 4k
[in] in_tensor_ch %Ak &EREEL &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ij 5k & 1ETE S =
[in] ker_dim & AAZ 4
[in] pad AR/
[in] stride &RUS I
[in] *bias & 7 f B A & K15
[in] bias_Ishift fi & )/ &
[in] out_rshift #iH AT &
[out] *out_tensor #& A ik & I Fe £
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf & %A 7K & I N 22 47 X R Fa 5t
[in] *tmp_buf &=f&4t
IR[E1E:

0
il

//Convolve a 28x28x1 input tensor with a 5x5 kernel and generate a
24x24x20

® 6 6 6 6 6 6 6 6 06 0 O O o O )

/loutput tensor. Let both dimensions’ padding be 0 and their stride be
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#define IN_DIM 28

#define IN_CH 1

#define KER_DIM 5

#define PAD 0

#define STRIDE 1

#define BIAS_LSHIFT 6 //Scale up the bias by 2°

#define OUT_RSHIFT 10 //Scale down the output tensor by 1/21°
#define OUT_CH 20

#define OUT_DIM 24

q15_tinput_data[IN_CH * IN_DIM * IN_DIM] = {...};

q15_t weight{IN_CH * KER_DIM * KER_DIM * OUT_CH] = {...}:
q15_t bias[OUT_CH] = {...};

q15_tin_tmp_buf[IN_CH * KER_DIM * KER_DIM] = {O};

q15_t out_data[OUT_CH * OUT_DIM * OUT_DIM];

riscv_nn_conv_HWC _s16_s16_s16_sft bias (input_data, IN_DIM,
IN_CH, weight, OUT_CH, KER_DIM, PAD, STRIDE, bias, BIAS_LSHIFT,
OUT_RSHIFT, out_data, OUT_DIM, in_tmp_buf, NULL);

3.4.9 riscv._nn_conv_ HWC s16 s16 s16 sft bias fast

MUG1181-1.1

RE:

int32_t riscv_nn_conv_HWC_s16_s16_s16_sft_bias_fast (const
q15_t *in_tensor, const uint16_t in_tensor_dim, const uint16_t
in_tensor_ch, const q15_t * ker_weight, const uint16_t out_tensor_ch,
const uint16_t ker_dim, const uint16_t pad, const uint16_t stride, const
q15_t * bias, const uint16_t bias_Ishift, const uint16_t out rshift, g15 t*
out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf, q7_t~*
tmp_buf)

ik :

E%i%%ﬁ&ﬁ‘ﬁ%ﬂiﬁﬁﬁﬁ% 16 L BEHCER, DA PAT R TR ALY
=Moo

%ﬁ:

[in] *in_tensor fi& Mm% N\ K& Fa %

[in] in_tensor_dim %A\ 5K &[4

[in] in_tensor_ch % A\ 7K & HiEE % =

[in] *ker_weight &A1& UL E 1 $8%ET
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[in] out_tensor_ch #ith 5K & (1l IEE &
[in] ker_dim &A% HI4E S

[in] pad 7 AN

[in] stride &RUS

[in] *bias Fi& I i & 7] & 1) 55

[in] bias_Ishift fi & /% &

[in] out_rshift AT &

[out] *out_tensor & M H 5k & a4
[in] out_tensor_dim % H ik & K45
[in] *in_tmp_buf &A% A 7K & Im i 2247 X B fe £t
[in] *tmp_buf &=f&%t

BE1E:

ZRRBURIINR B 05 A0, an S AN L in_tensor_ch Al

out_tensor_ch #J& 2 FIREEI LA A, R IE-1,

Pl

//Convolve a 28x28x4 input tensor with a 5x5 kernel and generate a

24x24x8 output

/ltensor. Let both dimensions’ padding be 0 and their stride be 1.
#define IN_DIM 28

#define IN_CH 4

#define KER_DIM 5

#define PAD 0

#define STRIDE 1

#define BIAS_LSHIFT 6

#define OUT_RSHIFT 10

#define OUT_CH 8

#define OUT_DIM 24

q15_tin_data[IN_CH* IN_DIM * IN_DIM] = {..};

q15_t weight[IN_CH * KER_DIM * KER_DIM * OUT_CH] = {...};
q15_t bias[OUT_CH] ={...};

q15_tin_tmp_buf[IN_CH * KER_DIM * KER_DIM] = {0};

q15_t out_data[OUT_CH * OUT_DIM * OUT_DIM];
riscv_nn_conv_HWC s16_s16_s16_sft bias_fast (in_data, IN_DIM,

34(166)




3 BAAUE L iR 3.4 BRI

IN_CH, weight, OUT_CH, KER_DIM, PAD, STRIDE, bias, BIAS_LSHIFT,
OUT_RSHIFT, out_data, OUT_DIM, in_tmp_buf, NULL);

3.4.10 riscv_nn_conv_HWC_s16_s16_s16_sft_bias_fast_any
[FE:

int32_t riscv_nn_conv_HWC_s16_s16_s16_sft_bias_fast _any (const
g15_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q15_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q15_t * bias, const uint16_t
bias_Ishift, const uint16_t out_rshift, g15_t * out_tensor, const uint16_t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, g15_t * in_tmp_buf,
q7_t * tmp_buf)

i :

R EHEAE R x Ay 4EEPATIRIE AT 5 16 AL BEBCER, DAL fa
HIAT I TR AL R = AL

SH:

[in] *in_tensor &A% A\ 7K & R4t

[in] in_tensor_dim_x % NGk & x 487
[in] in_tensor_dim_y $NTKER y 4E/F
[in] in_tensor_ch % A7k &K EE % =
[in] *ker_weight & AIEFIZALE I FREN
[in] out_tensor_ch %t K& 1@ IEL =
[in] ker_dim_x ERUZH) x 4%

[in] ker_dim_y HBRBK y 4E5E

[in] pad_x x 4& & IH 7 K/

[in] pad_y y 4 i3 78 K/

[in] stride_x x 4k BRI R

[in] stride_y y 4EZ G R

[in] *bias Fi& I s B [r) & ) FE

[in] bias_Ishift fiw & )25 &

[in] out_rshift i AT &

[out] *out_tensor f& A% H 7k E TR 4T
[in] out_tensor_dim_x #HiFk&E K x 4EfE
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® [in]out tensor dim vy #iHikER y 48

® [in] *in_tmp_buf Fi& A% K& Ik 2247 X B3R £
® [in] “tmp_buf &f&%t

IR[E1E:

ZRRABUSIINIR B 05 A, dn S AL in_tensor_ch Al
out_tensor_ch #{J& 2 FIREE LA AT, R IE-1,

Bl

//Convolve a 160x120x20 input tensor with a 3x5 kernel and generate
an 80x59x8

/loutput tensor. Let both dimensions’ padding be 1 and their stride be

#define IN_X 160

#define IN_Y 120

#define IN_CH 20

#define OUT_CH 8

#define KER_DIM_X 3

#define KER_DIM_Y 5

#define PAD_X 1

#define PAD_Y 1

#define STRIDE_X 2

#define STRIDE_Y 2

#define BIAS_LSHIFT 6 //Scale up the bias by 26

#define OUT_RSHIFT 9 //Scale down the output tensor by 1/2°
#define OUT_X 80

#define OUT_Y 59

q15_tin_data[IN_CH* IN_X * IN_Y] = {...};

q15_t weight{IN_CH * KER_DIM_X * KER_DIM_Y * OUT_CH] ={...};
q15_t bias[OUT_CH] ={...};

q15_tin_tmp_bufl2 * IN_CH * KER_DIM_X * KER_DIM_Y] = {0};
q15_t out_data[OUT_CH * OUT_X * OUT_Y];

riscv_nn_conv_HWC _s16 _s16_s16_sft bias_fast any (in_data,
IN_X, IN_Y, IN_CH, weight, OUT_CH, KER_DIM_X, KER_DIM_Y,
PAD X, PAD_Y, STRIDE_X, STRIDE_Y, bias, BIAS _LSHIFT,
OUT_RSHIFT, out_data, OUT_X, OUT_Y, in_tmp_buf, NULL);
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3.4.11 riscv_nn_conv_dw_HWC s8 s8 s8 sft bias

JRE.

int32_t riscv_nn_conv_dw_HWC_s8 s8 s8 sft bias (constq7_t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q7_t * bias, const
uint16_t bias_lIshift, const uint16_t out_rshift, q7_t * out_tensor, const
uint16_t out_tensor_dim, q15_t * in_tmp_buf, q7_t * tmp_buf)

TR

BT AR T 8 (BRI EM, DUL AT 2 TR A 1
(i

SH:

[in] *in_tensor &A% A\ 7K & FIHE 4t

[in] in_tensor_dim %\ 5K & 14k

[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim &A% 4k

[in] pad 37K/

[in] stride HRUDIE

[in] *bias Fi& I s B 7] & ) FE

[in] bias_Ishift fi & )/ &

[in] out_rshift i AT &

[out] *out_tensor #& A ik & I Fe &
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf 45 m4m A\ K& im i 2217 X 1484
[in] *tmp_buf &=f&4t

AR

ZPRBRIINER [E 0; A, WS AN S in_tensor_ch &
out_tensor_ch MZIHR A, NEREI-1.

Bl
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//Convolve a 11x11x28 input tensor with a 3x3 kernel and generate a
9x9x48 output

/ltensor. Let both dimensions’ padding be 0 and their stride be 1.
#define IN_DIM 11

#define IN_CH 28

#define OUT_CH 48

#define KER_DIM 3

#define PAD 0

#define STRIDE 1

#define OUT_RSHIFT 7

#define OUT_DIM 9

q7_tin_data[IN_CH * IN_DIM * IN_DIM] ={...};

q7_t weight[IN_CH * KER_DIM * KER_DIM * IN_CH] = {...};
q7_t bias[IN_CH] ={...};

g15_tin_tmp_buf[2 * OUT_CH * KER_DIM * KER_DIM] = {0};
q7_t out_data[OUT_CH * OUT_DIM * OUT_DIMJ;

riscv_nn_conv_dw_HWC_s8 s8 s8 sft bias (in_data, IN_DIM,
IN_CH, weight, OUT_CH, KER_DIM, PAD, STRIDE, bias, 0,
OUT_RSHIFT, out_data, OUT_DIM, in_tmp_buf, NULL);

3.4.12 riscv_nn_conv_dw_HWC_s8_s8 s8_sft_bias_any
JREL:

int32_t riscv_nn_conv_dw_HWC_s8 s8 s8 sft bias_any (const q7_t
*in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16 _t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q7_t * bias, const uint16_t
bias_Ishift, const uint16_t out_rshift, q7_t * out_tensor, const uint16 _t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf,
q7_t * tmp_buf)

it :

ZERBAEAE R x Ay 4EEHATH TS 8 LB HURBEGR,  LAR 4
TR ML EA .
Y

® [in] *in_tensor ¥R AKEFITEE
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[in] in_tensor_dim_x % N5k & x 4E7E
[in] in_tensor_dim_y #NIKER y 48/
[in] in_tensor_ch % A\ 5K & (18 i 2 &
[in] *ker_weight & A& AL E e E
[in] out_tensor_ch %t 7k & ¥l i ¥
[in] ker_dim_x HFAZH x 4

[in] ker_dim_y &BUZK y 4E/%

[in] pad_x x 4EFE FI3E TSR/

[in] pad_y y 4 I3E 78 K/

[in] stride_x x 4§ G HE

[in] stride_y vy 4 & F5 IR

[in] *bias Fi& I s & [v) & A F

[in] bias_Ishift fi & KA &

[in] out_rshift #tH KA &

[out] *out_tensor & [n) % H 5Kk & 1484
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor dim_y #iHisk &R y 4k
[in] *in_tmp_buf &A% A\ 7K & Im I 2247 X e £t
[in] *tmp_buf &=f&4t

REE:

ZRRBURIANRE 05 AN, S AN L in_tensor_ch T

out_tensor_ch MIZYA A, MER[E-1,
Pl

//[Perform a depth-wise convolution for a 79x59x12 input tensor with a

3x3 kernel

/land generate a 77x57x12 output tensor. Let both dimensions’

padding be 0 and

/ltheir stride be 1.
#define IN_DIM_X 79
#define IN_DIM_Y 59
#define IN_CH 12
#define OUT_CH 12
#define KER_DIM 3
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#define PAD 0

#define STRIDE 1

#define BIAS_SHIFT 0

#define OUT_RSHIFT 7

#define OUT_DIM_X 77

#define OUT_DIM_Y 57

g7_tin_data[IN_CH * IN_DIM_X* IN_DIM_Y] ={...};
q7_t weight[IN_CH * KER_DIM * KER_DIM] = {...};
q7_t bias[IN_CH] = {...};

g15_tin_tmp_buf[2 * OUT_CH * KER_DIM * KER_DIM] = {0};
q7_t out_data[OUT_CH * OUT_DIM_X * OUT_DIM_Y];

riscv_nn_conv_dw_HWC _s8 s8 s8 sft bias_any (in_data,
IN_DIM_X, IN_DIM_Y, IN_CH, weight, OUT_CH, KER_DIM, KER_DIM,
PAD, PAD, STRIDE, STRIDE, bias, BIAS_SHIFT, OUT_RSHIFT, out_data,
OUT_DIM_X, OUT_DIM_Y, in_tmp_buf, NULL);

3.4.13 riscv_nn_conv_1x1_HWC_s8_s8_s8_sym_bias_fast_any

MUG1181-1.1

R

int32_t riscv_nn_conv_1x1_HWC_s8 s8 s8 sym_bias_fast _any
(const q7_t * in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q7_t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t * in_tmp_buf)

iR :

R BAEAE R x Ay 4EFEXTA 5 8 Ar B Edm A/ AT 1x1 %%
1, RAROR Ay AT i B A A AT R AL

|

£

S

&

[in] *in_tensor fi& Mm% N\ K& Fa %

[in] in_tensor_dim_x f N5K & x 4%
[in] in_tensor_dim_y #AGKER y 4EE
[in] in_tensor_ch % A\ 7K & HiEE L =
[in] *ker_weight &AL E 1 $8ET

® o 0 0 o
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[in] out_tensor_ch %t 5k & )il 1E B
[in] ker_dim_x &HUZK x 4E/%

[in] ker_dim_y HBREK y 4E5

[in] pad_x x 4EFE FI3E TS K/

[in] pad_y y 4 [ 3E 78 K/

[in] stride_x x 4k EE G FUDER

[in] stride_y y 4EE G EE

[in] *bias 45 [ & 7] & I HE £

[in] pre_rshift 48T H 094 5 &

[in] out_scale % 48 HE

[in] post_rshift Za78U5 % A&

[out] *out_tensor #& )% H 5K & KIF84%T
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor_dim_y #iisk &R y 4k
[in] *in_tmp_buf &A% A 7K & Im I 2247 X e £t
IR[E1E:

PR EUR MR E] 05 AU, A R AAN R AR, WIRIE-1,
I EPSE g Gl T ETPE sy e 8

!
1. RN L AR KA

® in tensor_ch 4 %k

out_tensor_ch 2 K%
® Kker_dim_x1

® ker dim_y1

® pad xO0

® pad yO0

® stride x 1

® stride y1

2. MG ESRA AT T RN, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.
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3.4.14 riscv_nn_conv_1x1_HWC_s8 s16_s8 sym_bias_fast_any
[RBY:

int32_t riscv_nn_conv_1x1_HWC_s8 s16_s8 sym_bias_fast any
(const q7_t * in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15_t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t * in_tmp_buf)

i :

PR BEATE x Ay 4EEXS B 175 8 M EEBUM AN 175 16 A R
BT I B, LR A 3T Ml L i A AR AR AL

SH:

[in] *in_tensor &A% A\ 7K & FIHE 4t

[in] in_tensor_dim_x % NGk & x 487
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch %t K& 1@ IEL =
[in] ker_dim_x HERUZH) x 4%

[in] ker_dim_y HBAEK y 4E5E

[in] pad_x x 4& & IH A K/

[in] pad_yy 2 fI3E 78 K/

[in] stride_x x 4k & &R R

[in] stride_y y 4§ G0 R

[in] *bias Fi& I s B 7] & ) FE

[in] pre_rshift 48IHETHH NGB

[in] out_scale %t 46 HUE

[in] post_rshift #&0Ua % BA &

[out] *out_tensor f& )% H 7k E TR £
[in] out_tensor_dim_x #itH sk &) x 48
[in] out_tensor dim vy Hitsk &R y 4k
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® [in] *in_tmp_buf Fi& Mm% A 5K IR 2247 X e &t
1B [EE

PR BRI MR E] 05 A0, A R AAN R LA AR, IR [A1-1 (3
M5 BIES T R .

!
1. ZRE AL RS
in_tensor_ch 4 fIf&%%

out_tensor_ch 2 K&k
® ker_dim_x1

® ker dim_y1

® pad x0

® pad yO0

® stride x 1

® stride y 1

2. Wl EGRERTIT AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.15 riscv_nn_conv_1x1_HWC_u8_u8_s8_sym_bias_fast_any

MUG1181-1.1

[RE:

int32_triscv_nn_conv_1x1_HWC u8 u8 s8 sym bias fast any
(const u8_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16 _t stride_y, const q31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, u8 t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t *in_tmp_buf)

ik -

R B x Ay 4EFEXT T 5 8 A0 B A AT 1x1 %%
R DU BT O B S AR AR AL o

BY.

® [in] *in_tensor ¥RIAIHMAKEIFEE

® [in]in_tensor dim_x #IAIKER x 4%
® [in]in_tensor_dim_y H#iANIKEH y 4L
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[in] in_tensor_ch %Ak & [1i8E 5=
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch #ith K& (1l IE L &
[in] ker_dim_x &M x 4E1%

[in] ker_dim_y HBREK y 4E5

[in] pad_x x 4EFE FI3E 7S K/

[in] pad_y y 4 [ 3E 78 K/

[in] stride_x x 4B EFUDER

[in] stride_y y 4G EE

[in] *bias fi& ) s B 7] & 1) 65

[in] pre_rshift 4% 04 5% &

[in] out_scale % 48 HE

[in] post_rshift Za78UG % A&

[out] *out_tensor #& A% H 5Kk & I FE £
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor dim_y #itisk &R y 4k
[in] *in_tmp_buf &A% A 7K & Im I 2247 X e £t
IR[E1E:

PR BRI MR A 05 AU, A R AAN R AR, IR A1 (3

IS

!

HZ T IR .

1. ZERE AL A

in_tensor_ch 4 5%
out_tensor_ch 2 K%
ker_dim_x 1

ker_dim_y 1

pad x 0

pad_yO

stride_x 1

stride_y 1

2. WiHCBERRAE AT T AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.
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3.4.16 riscv_nn_conv_1x1_HWC_u8_s8_s8_sym_bias_fast_any
[RBY:

int32_t riscv_nn_conv_1x1_HWC_u8 s8 s8 sym_bias_fast any
(const u8_t * in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q7_t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t * in_tmp_buf)

i :

PR BAEAE R x Ay 4EFEXT BT 5 8 BB AAH 175 8 L4
HIAT xR, LR Aan AT Ml L i A AR AR AL

SH:

[in] *in_tensor &A% A\ 7K & FIHE 4t

[in] in_tensor_dim_x % NGk & x 487
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch %t K& 1@ IEL =
[in] ker_dim_x HERUZH) x 4%

[in] ker_dim_y HBAEK y 4E5E

[in] pad_x x 4& & IH A K/

[in] pad_y y 2 fI3E 78 K/

[in] stride_x x 4k & &R R

[in] stride_y y 4§ G0 R

[in] *bias Fi& I s B 7] & ) FE

[in] pre_rshift 48IHETHH NGB

[in] out_scale %t 46 HUE

[in] post_rshift #&0Ua % BA &

[out] *out_tensor f& )% H 7k E TR £
[in] out_tensor_dim_x #irtH sk &) x 48
[in] out_tensor dim vy Hitsk &R y 4k
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3.4 HRRE

® [in] *in_tmp_buf $i& [F%m A 5K 2 Ilm I 2247 X 4R
1B [EE

PR BRI MR E] 05 AU, AR AAN R LA AR, WIR[E-1,
M5 DR SR R

!
1. ZRE AL RS
in_tensor_ch 4 &%k

out_tensor_ch 2 K&k
® ker_dim_x1

® ker dim_y1

® pad x0

® pad yO0

® stride x 1

® stride y 1

2. Wl ESRERTIT AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.17 riscv_nn_conv_1x1_HWC_u8_s16_s8_sym_bias_fast_any

MUG1181-1.1

[RE:

int32_triscv_nn_conv_1x1 HWC u8 s16_s8 sym bias fast any
(const u8_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16 _t stride_y, const q31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15_t*
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t *in_tmp_buf)

ik -

SRR BUEATE x Ay 4EEXS ToAT 5 8 M BEBUM AN 155 16 A R4
HIAT xR BB, LR 4an 3T e B A AT AR AL

BY.

® [in] *in_tensor ¥RIAIHMAKEIFEE

® [in]in_tensor dim_x #IAIKER x 4%
® [in]in_tensor_dim_y H#iANIKEH y 4L
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MUG1181-1.1

[in] in_tensor_ch %Ak & [1i8E 5=
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch #ith K& (1l IE L &
[in] ker_dim_x &M x 4E1%

[in] ker_dim_y &RUZK y 4E/%

[in] pad_x x 4EFE FI3E 7S K/

[in] pad_y y 2 I3E 78 K/

[in] stride_x x 4B EFUDER

[in] stride_y y 4G EE

[in] *bias Fi& I s & [v) & A FE

[in] pre_rshift 4% 04 5% &

[in] out_scale % H FIZETHUE

[in] post_rshift Za78UG % A&

[out] *out_tensor &% H Kk & (I FE £t
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor dim_y #itisk &R y 4k
[in] *in_tmp_buf &A% A 7K & Im I 2247 X e £t

BEE:

M5 BIES IR R

!

1.

Z R BN LR 2%
in_tensor_ch 4 {1154

out_tensor_ch 2 %%
® Kker_dim_x1

® ker dim_y1

® pad xO0

® pad yO0

® stride x1

® stride y 1

PR BRI MR E] 05 AU, R AAN R AR, WIRIA-1,

2. WMl EPRERTIT R AL, B out = ((out >> pre_rshift) * out_scale) >>

post_rshift.
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3.4.18 riscv_nn_conv_1x1_HWC_s8_s8_s8_sym_fast_any
IE3icE

int32_t riscv_nn_conv_1x1_HWC_s8 s8 s8 sym_fast any (const
q7_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const uint16_t pre_rshift, const uint16_t
out_scale, const uint16_t post_rshift, 7_t * out_tensor, const uint16_t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik :

ZERBHEAE R x Ay 4EFEXT AR5 8 AL B Edm A/ AT 1x1 &
{, LR an AT X PR A

=
=

[in] *in_tensor &A% A\ 7K & R4t

[in] in_tensor_dim_x # NGk & x 48R
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch %Ak &EKEEL &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ij 5k & 1ETE S =
[in] ker_dim_x ERUZH) x 4%

[in] ker_dim_y HBEK y 4E5E

[in] pad_x x 4& & IH A K/

[in] pad_y y 4 i3 78 K/

[in] stride_x x 4§ G FRDHE

[in] stride_y y 4EZ G0 R

[in] pre_rshift 48IHETHH NGB

[in] out_scale % 46 HUE

[in] post_rshift 4iUa % A &&=

[out] *out_tensor f& )% H 7k E TR £
[in] out_tensor_dim_x #iHiskE K x 4k
[in] out_tensor dim_y Hitsk &R y 4k
[in] *in_tmp_buf 48 ¥ N\ K2 Im N 2217 X 1484

®© © 6 6 6 6 6 6 6 0 6 0 O O O O O O O
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3.4 HRRE

RE1E:

PR BRI MR E] 05 AU, AR AAN R LA AR, WIR[E-1,
M5 DR SR R

!
1. ZEREU AL RS
in_tensor_ch 4 &%k

out_tensor_ch 2 KIE%k
® ker_dim_x1

® ker dim_y1

® pad x0

® pad yO0

® stride x 1

® stride y 1

2. WMl EGRERTIIT AL AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.19 riscv_nn_conv_1x1_HWC_s8_s16_s8_sym_fast_any

MUG1181-1.1

[RE:

int32_triscv_nn_conv_1x1_ HWC s8 s16 s8 sym fast any (const
g7_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const uint16_t pre_rshift, const uint16_t
out_scale, const uint16_t post_rshift, q15_t * out_tensor, const uint16_t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik -

ZBRBEAR R x Ay 4EREXT A 775 8 A BEBUm AR 775 16 A 8 80m
HIAT Ix1 R, DR AT X AR AL

BY.

[in] *in_tensor & [Nk &= ITEEN

[in] in_tensor_dim_x # A5k &R x 4E/E
[in] in_tensor_dim_y #iANTKER y 48 /%
[in] in_tensor_ch % A\ 5K & 1l i 4 &
[in] *ker_weight 48 [AI&EFIZALE $54ET
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[in] out_tensor_ch #iiH 5k & FIEIEE &
[in] ker_dim_x &HUZK x 4E/%

[in] ker_dim_y &RUZK y 48/

[in] pad_x x 4EFE FI3E 7SR/

[in] pad_y y 2 I3E 78 K/

[in] stride_x x 4k EE G FUDER

[in] stride_y y 4EE G EE

[in] pre_rshift 4T H 094 7 &

[in] out_scale %t A48 HE

[in] post_rshift Za78Us %t A&

[out] *out_tensor #& A% H 5k & I FE £
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor dim_y #iHisk &R y 4E7
[in] *in_tmp_buf &A% A 7K & Im I 2247 X e £t
IR[E1E:

PR BRI MR E] 05 AU, R AAN R AR, WIR[A-1,
M5 BIES IR R

!
1. RN R %A
in_tensor_ch 4 {154

out_tensor_ch 2 K&
® Kker_dim_x1

® ker dim_y1

® pad xO0

® pad yO0

® stride x 1

® stride y1

2. HiHCBEGRAE T T AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.
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3.4.20 riscv_nn_conv_1x1_HWC_u8_u8_s8_sym_fast_any
IE3icE

int32_t riscv_nn_conv_1x1_HWC_u8 u8 s8 sym_fast any (const
u8_t * in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const uint16_t pre_rshift, const uint16_t
out_scale, const uint16_t post_rshift, u8 t * out_tensor, const uint16_t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik :

R BHEAE R x Ay 4EFEXT AT 5 8 Ar B Hdm A/ AT 1x1 &
{, LR an AT X PR A

=
&

[in] *in_tensor &A% A\ 7K & R4t

[in] in_tensor_dim_x # NGk & x 48R
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch %Ak &EKEEL &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ij 5k & 1ETE S =
[in] ker_dim_x HRUZH) x 4%

[in] ker_dim_y HBEK y 4E5E

[in] pad_x x 4& & IH A K/

[in] pad_y y 4 i3 78 K/

[in] stride_x x 4§ G FRDHE

[in] stride_y y 4 G0 EE

[in] pre_rshift 48IHETHH NGB

[in] out_scale % 46 HUE

[in] post_rshift 4iUa % A &&=

[out] *out_tensor f& )% H 7k E TR £
[in] out_tensor_dim_x #iHiskE K x 4k
[in] out_tensor dim_y Hitsk &R y 4k
[in] *in_tmp_buf $& A% A\ 7K & Im i 2247 X e £

®© © 6 6 6 6 6 6 6 0 6 0 O O O O O O O
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3.4 HRRE

RE1E:

PR BRI MR E] 05 A0, A SR AAN AR LA AR, IR [A1-1 (3
M5 BIES T R .

!
1. RN A KA
in_tensor ch 4 HJREHL

out_tensor_ch 2 KIE%k
® ker_dim_x1

® ker dim_y1

® pad x0

® pad yO0

® stride x 1

® stride y 1

2. WMl EGRERTIT AL AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.21 riscv_nn_conv_1x1_HWC_u8_s8_s8 sym_fast_any

MUG1181-1.1

[RE:

int32_triscv_nn_conv_1x1_ HWC u8 s8 s8 sym fast any (const
u8_t*in_tensor, const uint16_tin_tensor _dim_x, const uint16 _t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const uint16_t pre_rshift, const uint16_t
out_scale, const uint16_t post_rshift, q7_t * out_tensor, const uint16_t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik -

PR BEARE x Ay 4EEXS TEAT 5 8 M BEHUM AATA 1775 8 A B
HIAT Ix1 R, DR AT X AR AL

BY.

[in] *in_tensor & [Nk &= ITEEN

[in] in_tensor_dim_x # A5k &R x 4EfE
[in] in_tensor_dim_y #iANTKER y 48 /%
[in] in_tensor_ch % A\ 5K & 1l i 4 &
[in] *ker_weight 48 [AI&EFIZALE $54ET

52(166)




3 BAAUE L iR 3.4 BRI

[in] out_tensor_ch #iiH 5k & FIEIEE &
[in] ker_dim_x &HUZK x 4E/%

[in] ker_dim_y &RUZK y 48/

[in] pad_x x 4EFE FI3E TS K/

[in] pad_y y 2 I3E 78 K/

[in] stride_x x 4k EE G FUDER

[in] stride_y y 4EE G EE

[in] pre_rshift 4T H 094 7 &

[in] out_scale %t A48 HE

[in] post_rshift Za78Us %t A&

[out] *out_tensor #& A% H 5k & I FE £
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor dim_y #iHisk &R y 4E7
[in] *in_tmp_buf &A% A 7K & im i 2247 X e £t
IR[E1E:

PR BRI MR E] 05 AU, R AAN R AR, WIR[A-1,
M5 BIES IR R

!
1. RN R %A
in_tensor_ch 4 {154

out_tensor_ch 2 K&
® Kker_dim_x1

® ker dim_y1

® pad xO0

® pad yO0

® stride x 1

® stride y1

2. HiHCBEGRAE T T AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.
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3.4.22 riscv_nn_conv_1x1_HWC_u8_s16_s8 sym _fast_any
&

int32_t riscv_nn_conv_1x1_HWC _u8 _s16_s8 sym_fast _any (const
u8_t * in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const uint16_t pre_rshift, const uint16_t
out_scale, const uint16_t post_rshift, 15 _t * out_tensor, const uint16_t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik :

PR BEATE x Ay 4EEXS ToAT 5 8 M EEBUM AN 175 16 A Rt
AT IxT B, DL AT X R AL

SH:

[in] *in_tensor &A% A\ 7K & R4t

[in] in_tensor_dim_x # NGk & x 48R
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch % A\ 5K & (1) i £ &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim_x ERUZH) x 4%

[in] ker_dim_y HBEK y 4E5E

[in] pad_x x 4& & IH A K/

[in] pad_y y 2 fI3E 78 K/

[in] stride_x x 4§ G FRDHE

[in] stride_y y 4EZ G0 R

[in] pre_rshift 48IHETHH NGB

[in] out_scale % 46 HUE

[in] post_rshift #&0Ua % KA &

[out] *out_tensor ¥a [l H 7k &= HI4E%T
[in] out_tensor_dim_x #itH sk &) x 48
[in] out_tensor dim_ vy #isk &R y 4k
[in] *in_tmp_buf 48 F¥ N\ K2 Im N 2217 X 1484t
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RE1E:

PR BRI MR E] 05 AU, AR AAN R LA AR, WIR[E-1,
M5 DR SR R

!
1. RN A KA
in_tensor_ch 4 P54

out_tensor_ch 2 KIE%k
® ker_dim_x1

® ker dim_y1

® pad x0

® pad yO0

® stride x 1

® stride y 1

2. WMl EGRERTIIT AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.23 riscv_nn_conv_HWC_s8_s8 s8 RGB_sym_bias_fast

[RE:

int32_t riscv_nn_conv_HWC s8 s8 s8 RGB_sym bias_fast (const
g7_t *in_tensor, const uint16_t in_tensor_dim, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad,
const uint16_t stride, const Q31 _t * bias, const uint16_t pre_rshift, const
uint16_t out_scale, const uint16_t post_rshift, q7_t * out_tensor, const
uint16_t out_tensor_dim, q15_t*in_tmp_buf, g15_t * wt_tmp_buf)

ik -

KT RGB B, B0 A 775 8 A BEHU N/ AT PRIE SR, D
Lt HHBRAT fi B A4 AR AR EAL -

S

[in] *in_tensor &M% Nk EITEEr

[in] in_tensor_dim %\ 7K & 1 4E /&

[in] *ker_weight &A1& FAZAE $54%T
[in] out_tensor_ch %t 7k & )il 1E 20
[in] ker_dim &A% i 4E

[in] pad 7 A/N
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[in] stride &P

[in] *bias Fi A B 7] & 1) 845

[in] pre_rshift 4&ATHH A=

[in] out_scale % AI4a A

[in] post_rshift 4780 it i A 7 &

[out] *out_tensor #& [ H 5K & KIF84%T

[in] out_tensor_dim % 5k & FI4E &

[in] *in_tmp_buf $& A% A 7k & lim i 2247 X e £
[in] *wt_tmp_buf $& A& FZALE G I 2247 X 4R £
IR[E1E:

0

!

iy OB AR AR A BT HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.24 riscv_nn_conv_HWC_s8_s16_s8 RGB_sym_bias_fast

MUG1181-1.1

[RE:

int32_triscv_nn_conv_HWC s8 s16 _s8 RGB_sym bias fast (const
g7_t *in_tensor, const uint16_t in_tensor_dim, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad,
const uint16_t stride, const Q31 _t * bias, const uint16_t pre_rshift, const
uint16_t out_scale, const uint16_t post_rshift, q15_t * out_tensor, const
uint16_t out_tensor_dim, q15_t*in_tmp_buf, g15_t * wt_tmp_buf)

ik -

*T RGB EI&, ZREE RS 8 M B EMNIA RS 16 f7 383k
HPATPESRL, DLy BT B NS FR AL

S

[in] *in_tensor &M% Nk EITEEr

[in] in_tensor_dim % A\ 5K & 4E

[in] *ker_weight 48 [AI&EFAZALE I$54ET
[in] out_tensor_ch %t 7 & i)l 1E 20
[in] ker_dim &A% i 4E

[in] pad 7K/

[in] stride &FP
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[in] *bias ¥& W& M= M £
[in] pre_rshift 4&ATHH WA=
[in] out_scale %t A48 HE
[in] post_rshift 4780 it i A 7 &
[out] *out_tensor #& [ H 5K & KIF84%T
[in] out_tensor_dim % 5k & F4E
[in] *in_tmp_buf $& A% A 7K & lim i 2247 X e £t
[in] *wt_tmp_buf $i& FHRZAE IR 2217 X )T 5
IR[E1E:
0
!

iy OB AR R A BT HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.25 riscv_nn_conv_HWC_u8_u8_s8 RGB_sym_bias_fast

MUG1181-1.1

[RE:

int32_triscv_nn_conv_ HWC u8 u8 s8 RGB_sym bias fast (const
u8_t*in_tensor, const uint16_tin_tensor _dim, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad,
const uint16_t stride, const q31_t * bias, const uint16_t pre_rshift, const
uint16_t out_scale, const uint16_t post_rshift, u8 t * out_tensor, const
uint16_t out_tensor_dim, q15_t *in_tmp_buf, g15_t * wt_tmp_buf)

ik -

KT RGB B, BN LTS 8 A BEHU N/ AT PRIE SR, D
Lot HHBRAT fin B A4 AR AR EAL -

BY:

[in] *in_tensor & %Nk EITEEr

[in] in_tensor_dim % A\ 5K & 4EE

[in] *ker_weight & []=&FUZAE 1) Fa &t
[in] out_tensor_ch %t 7 & i) 1E 20
[in] ker_dim &A% i 4E

[in] pad 378 A/N

[in] stride &SR

[in] *bias F& I f B r] & )
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[in] pre_rshift #7404 5% &

[in] out_scale % AI4a A

[in] post_rshift 4/l 5t H 4 7 &

[out] *out_tensor #& A%t 5k = I FRE

[in] out_tensor_dim % H ik & K4k

[in] *in_tmp_buf &A% A 7k & im i 2247 X e £
[in] *wt_tmp_buf $& [\ FZALE G I 2247 X 4R £
IR[EE:

0

!

iy OB AR R A AT HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.26 riscv_nn_conv_HWC_u8_s8 s8_RGB_sym_bias_fast

MUG1181-1.1

[RE:

int32_triscv_nn_conv_HWC u8 s8 s8 RGB_sym_bias fast (const
u8_t*in_tensor, const uint16_tin_tensor _dim, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad,
const uint16_t stride, const q31_t * bias, const uint16_t pre_rshift, const
uint16_t out_scale, const uint16_t post_rshift, q7_t * out_tensor, const
uint16_t out_tensor_dim, q15_t*in_tmp_buf, g15_t * wt_tmp_buf)

ik -

KT RGB B, BN TS 8 A BEHU NI 1755 8 A B4
PAT DU, DL AT O B g AR PR A

&

[in] *in_tensor &M% Nk EITEEr

[in] in_tensor_dim % A\ 5K & [ 4E

[in] *ker_weight 5 [)&FUZAE 1 Fa &t
[in] out_tensor_ch #iH 5k & @ IEE =
[in] ker_dim &A% i 4E

[in] pad 7K/

[in] stride &P R

[in] *bias Fi& A f & r] & 1) 5

[in] pre_rshift 48 CATH H A=

® ©6 6 6 6 6 0o o o )
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[in] out_scale % AI46 A

[in] post_rshift 4780 it i A 7 &

[out] *out_tensor #& A%t 5k = I FRE

[in] out_tensor_dim %t 5k & 1Y 4 5

[in] *in_tmp_buf $& A4 A 7K & lim i 2247 X e £
[in] *wt_tmp_buf $& A FZALE G I 2247 X 4R £
IR[E1E:

0

|
B G E W ARAE BT T R AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.27 riscv_nn_conv_HWC_u8_s16_s8_RGB_sym_bias_fast

MUG1181-1.1

[RE:

int32_triscv_nn_conv_ HWC u8 s16 s8 RGB_sym_bias_ fast (const
u8_t*in_tensor, const uint16_tin_tensor _dim, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad,
const uint16_t stride, const 31 _t * bias, const uint16_t pre_rshift, const
uint16_t out_scale, const uint16_t post_rshift, q15_t * out_tensor, const
uint16_t out_tensor_dim, q15_t *in_tmp_buf, g15_t * wt_tmp_buf)

ik -

XT RGB EIM&, ZERE T/ S 8 M B EMNIA RS 16 f7 383k
HPATPESRL, DLy H BT B NS FR AL

BY:

[in] *in_tensor &M% Nk EITEEr

[in] in_tensor_dim %A\ 5K & H 4

[in] *ker_weight 5 [)=&FUZA E 1 Fa &t
[in] out_tensor_ch #iH ik & @ IES =
[in] ker_dim &A% 48

[in] pad 378 A/N

[in] stride &SR

[in] *bias Fi& A f & r] & 1) F5

[in] pre_rshift 48 HETHH A=

[in] out_scale % 48 A
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[in] post_rshift 4780 4t i 45 7 &

[out] *out_tensor #5 )% H 5K & KIF84%T

[in] out_tensor_dim %t 5k & 1Y 4 5

[in] *in_tmp_buf $& A% A 7K & lim i 2247 X e £
[in] *wt_tmp_buf $& A& FZALE G I 2247 X 4R £
IR[EE:

0

!
B G E W ARAE BT T R AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.28 riscv_nn_conv_HWC_s8_s8_s8 RGB_sym_fast

MUG1181-1.1

[RE:

int32_triscv_nn_conv._HWC s8 s8 s8 RGB_sym fast (constq7 t*
in_tensor, const uint16_t in_tensor_dim, const q7_t * ker_weight, const
uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad, const
uint16_t stride, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, q7_t * out_tensor, const uint16_t out _tensor_dim,
g15_t*in_tmp_buf, g15_t * wt_tmp_buf)

1k -

KT RGB B, B0 AR5 8 A BEHU N/ BT PRIE SR, D
Lo AT XA AL o

BY:

[in] *in_tensor &M% Nk EITEEr

[in] in_tensor_dim % A\ 5K & [ 4E

[in] *ker_weight 5[5 FUZA E 1) Fa &t
[in] out_tensor_ch #itH 5k & FIEIER &
[in] ker_dim &A% 48

[in] pad 7K/

[in] stride &SR

[in] pre_rshift 48 CaETHH A=

[in] out_scale % 48 HE

[in] post_rshift 4 a0 145 % 2
[out] *out_tensor #& %t 5k & 1 Fe &t

60(166)




3 BB DR

3.4 HRRE

® [in] out tensor dim FiH ik & HI4ERE
® [in] *in_tmp_buf $&[A1%IAIK S Im i 247 X R £
® [in] *wt_tmp_buf fi& &AL E IR IN A7 X (1) a5
IR[E1E:
0
!

W B AE MR RT HEAT PR, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.29 riscv_nn_conv_HWC_s8_s16_s8_RGB_sym_fast

MUG1181-1.1

[RE:

int32_triscv_nn_conv_HWC s8 s16_s8 RGB_sym fast (const q7_t
*in_tensor, const uint16_tin_tensor_dim, const q7_t * ker_weight, const
uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad, const
uint16_t stride, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, g15_t * out_tensor, const uint16_t out_tensor_dim,
g15_t*in_tmp_buf, q15_t * wt_tmp_buf)

1k -

KT RGB ElUR, BN AR5 8 M BB AFIA 755 16 A8 40m
HPATRIEGIR, DR e tH AT X AR AL -

BY:

[in] *in_tensor &M% Nk EITEEr

[in] in_tensor_dim % A\ 5K & [ 4E

[in] *ker_weight 5 []=&FUZA E 1) Fa &t
[in] out_tensor_ch #itH 5k & FIEIER &
[in] ker_dim &A% 48

[in] pad $H 78K/

[in] stride HFD IR

[in] pre_rshift 48T o 004 7 &

[in] out_scale % 48 HE

[in] post_rshift 4780 it A &
[out] *out_tensor #& %t Kk &= (I Fe &t
[in] out_tensor_dim %t 5k & A 4E R
[in] *in_tmp_buf &4 A\ 7K &I B 247 X e £
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® [in] *wt_tmp_buf fi§ MR ACE IR A7 X (1 Fa %
BEE:
0
!
B G EWARAE BT TR ASAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.30 riscv_nn_conv_HWC_u8_u8_s8_RGB_sym_fast

MUG1181-1.1

% p

int32_t riscv_nn_conv_HWC u8 u8 s8 RGB_sym fast (constu8 t*
in_tensor, const uint16_t in_tensor_dim, const q7_t * ker_weight, const
uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad, const
uint16_t stride, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, u8_t * out_tensor, const uint16_t out _tensor_dim,
g15_t*in_tmp_buf, g15_t * wt_tmp_buf)

1k -

KT RGB B, BN LTS 8 A B N/ AT PRI SR, D
Lo AT XA A

BH:

[in] *in_tensor &M% Nk EITEEr

[in] in_tensor_dim % A\ 5K & [ 4E

[in] *ker_weight 5 []&FUZAE 1 Fa &t

[in] out_tensor_ch #tH 5k & FIEIER &

[in] ker_dim &A% 4t

[in] pad 7K/

[in] stride HFD R

[in] pre_rshift 48 HETHH A=

[in] out_scale % AI46 A

[in] post_rshift 4&7Us %k A &

[out] *out_tensor #& %t Kk &= (I Fe &t

[in] out_tensor_dim %t 5k & A 4E R

[in] *in_tmp_buf $& 4 A\ 7K &I B 247 X e &
[in] *wt_tmp_buf $& [ &EFZAE G 2217 X [ FE £t
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R EE:
0
!

W B AE MR RT HEAT PR, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.31 riscv_nn_conv_HWC_u8_s8 s8 RGB_sym_fast

MUG1181-1.1

% p

int32_t riscv_nn_conv_HWC u8 s8 s8 RGB sym fast (constu8 t*
in_tensor, const uint16_t in_tensor_dim, const q7_t * ker_weight, const
uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad, const
uint16_t stride, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, g7 _t * out_tensor, const uint16_t out tensor_dim,
g15_t*in_tmp_buf, g15_t * wt_tmp_buf)

iR :

T RGB K%, ZBRE RS 8 MBEENFA RS 8 M
PATPREBEIR, LI i AT R 24
BH:
[in] *in_tensor &M% Nk EITEEr
[in] in_tensor_dim %A\ 5K & 4E
[in] *ker_weight 5 [)&FUZAE 1 Fa &t
[in] out_tensor_ch #tH 5k & FIEIER &
[in] ker_dim &A% 4t
[in] pad $H 78K/
[in] stride HFD R
[in] pre_rshift 48T o 004 7 &
[in] out_scale % AI46 A
[in] post_rshift 4k f5 % 14 72 &
[out] *out_tensor #& A% ik & e &
[in] out_tensor_dim %t 5k & A 4E R
[in] *in_tmp_buf $& 4 A\ 7K &I B 247 X e &
[in] *wt_tmp_buf $i& HHEFAZAE G 2247 X e £
IR[EE:

0
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!
B G W ARAE BT TR ASAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.32 riscv_nn_conv_HWC_u8_s16_s8_RGB_sym_fast

% p

int32_triscv_nn_conv_HWC u8 s16 s8 RGB_sym_fast (const u8 t
*in_tensor, const uint16_t in_tensor_dim, const q7_t * ker_weight, const
uint16_t out_tensor_ch, const uint16_t ker_dim, const uint16_t pad, const
uint16_t stride, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, g15 t * out_tensor, const uint16_t out_tensor_dim,
g15_t*in_tmp_buf, q15_t* wt_tmp_buf)

1k -

KT RGB ElR, ZBON RTS8 M BB AR 755 16 A 840
HPATRIEGIR, DR e tH AT X AR AL -

BH:
[in] *in_tensor &M% NGk EITEEr
[in] in_tensor_dim %A\ 5K & [4E
[in] *ker_weight & [AIEFIZALE $8ET
[in] out_tensor_ch #itH sk & FIHIER &
[in] ker_dim &A% 48
[in] pad 378 A/)
[in] stride &FD R
[in] pre_rshift 48T o 04 7 &
[in] out_scale % 46 A
[in] post_rshift 4&7Us %tk A &
[out] *out_tensor #& A% H ik & 1 Fe £
[in] out_tensor_dim %t 5k & A 4E
[in] *in_tmp_buf $& A4 A 7k & lim i 2247 X 1 e £
[in] *wt_tmp_buf $& [ &EFZAE G 2217 X [ FE £t
IR EME
0

E!
W B EEWARAF BT T B AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,
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3.4.33 riscv_nn_conv_HWC_s8_s8_s8 sym_bias_fast
[RE.

int32_t riscv_nn_conv_HWC_s8 s8 s8 sym_bias fast (const q7_t
*in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t *ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q31_t *bias, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
g7_t * out_tensor, const uint16_t out_tensor_dim, q15_t *in_tmp_buf)

ik :

2B S 8 AL B A i BT PRIEER, DRy A AT i
B AR AR EAL .

SH:
[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] in_tensor_dim %\ 5K & Z4E R
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim HAAZ 4
[in] pad 37K/
[in] stride &RUS IR
[in] *bias Fi& I s B 7] & ) FE
[in] pre_rshift 48IHETHH NGB
[in] out_scale % 48 HUE
[in] post_rshift Z&780U5 %t A &
[out] *out_tensor &% H k& 1 e £t
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf $& A4 A 7K & Im i 2247 X e £
IR[E1E:
B IIIR [E] 05 B, W R AN &2 in_tensor_ch & 4 HfE
M out_tensor_ch 7& 2 FIME M A A AT, IR [H]-1.
!

W B EEWARAF AT REAT B AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,
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3.4.34 riscv_nn_conv_HWC_s8_s16_s8_sym_bias_fast
[RE.

int32_t riscv_nn_conv_HWC_s8 s16_s8 sym_bias fast (const q7_t
*in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t *ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q31_t *bias, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
g15_t *out_tensor, const uint16_t out_tensor_dim, g15_t *in_tmp_buf)

ik :

ZRET AT 8 AL B AT 15 16 L2880 AT PG R,
LI B ot i R AT (i L A\ AT PR A

SH:
[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] in_tensor_dim %\ 5K & Z4E R
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim HAAZ 4
[in] pad 37K/
[in] stride &RUS IR
[in] *bias Fi& I s B 7] & ) FE
[in] pre_rshift 48IHETHH NGB
[in] out_scale % 48 HUE
[in] post_rshift Z&780U5 %t A &
[out] *out_tensor &% H k& 1 e £t
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf $& A4 A 7K & Im i 2247 X e £
IR[E1E:
B IIIR [E] 05 B, W R AN &2 in_tensor_ch & 4 HfE
M out_tensor_ch 7& 2 FIME M A A AT, IR [H]-1.
!

W B EE W ARAF RTREAT B AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,
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3.4.35 riscv_nn_conv_HWC_u8_u8_s8_sym_bias_fast

MUG1181-1.1

R,

int32_t riscv_nn_conv_HWC_u8 u8 s8 sym_bias fast (constu8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q31_t * bias,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, u8 t * out_tensor, const uint16_t out_tensor_dim, q15 t*
in_tmp_buf)

ik :

2B ERT S 8 A B A i BT PRIEERN, DRI i R AT i
B AR EAL .

SH:
[in] *in_tensor &A% A\ 7K & FIHE 4!
[in] in_tensor_dim %\ 5K & 4E 5
[in] in_tensor_ch % A\ 5K & (1) i £ &
[in] *ker_weight & AIEFIZAE 1 F8EN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim HAAZ 4
[in] pad 3H7E K/
[in] stride #HRUDIE
[in] *bias Fi& I s B 7] & ) F
[in] pre_rshift 48IHETHH A=
[in] out_scale % 46 HUE
[in] post_rshift Z&780U5 %t A&
[out] *out_tensor &% H k& 1 e £t
[in] out_tensor_dim %t 5Kk & KI4E
[in] *in_tmp_buf $& A% A 7K & Im i 2247 X e £
IR[EE:
ZERBUR IR [E] 05 B, W R AN &2 in_tensor_ch & 4 HfE
¥R out_tensor_ch /& 2 IS LA %A, R [H1-1.
I

W B EEWARAF RTREAT R AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,
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3.4.36 riscv_nn_conv_HWC_u8_s8 s8_sym_bias_fast
[RE.

int32_t riscv_nn_conv_HWC_u8 s8 s8 sym_bias_fast (const u8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q31_t * bias,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, q7_t * out_tensor, const uint16_t out_tensor_dim, q15_t*
in_tmp_buf)

ik :
R TS 8 MBEUMAFIA RS 8 A BEE i P AT PR EH,
DA KO H AR AT (i 2L AT R A
SH:
[in] *in_tensor &A% A\ 7K & FIHE 4!
[in] in_tensor_dim %\ 5K & 4E 5
[in] in_tensor_ch % A\ 5K & (1) i £ &
[in] *ker_weight & AIEFIZAE 1 F8EN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim HAAZ 4
[in] pad 3H7E K/
[in] stride #HRUDIE
[in] *bias Fi& I s B 7] & ) F
[in] pre_rshift 4 BCETH 4G B =
[in] out_scale % 46 HUE
[in] post_rshift Z&780U5 %t A&
[out] *out_tensor i [l H 5k &= 1 FEEr
[in] out_tensor_dim %t 5Kk & KI4E
[in] *in_tmp_buf $& %Ak S Im I 2247 X I Fe £t
IR[EE:
ZERBUR IR [E] 05 B, W R AN &2 in_tensor_ch & 4 HfE
¥R out_tensor_ch /& 2 MIfEEM L0 %A, R [A1-1.
I

W B EEWARAF AT T B AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,
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3.4.37 riscv_nn_conv_HWC_u8_s16_s8_sym_bias_fast
[RE.

MUG1181-1.1

int32_t riscv_nn_conv_HWC_u8 s16_s8 sym_bias_fast (const u8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q31_t * bias,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, g15_t * out_tensor, const uint16_t out_tensor_dim, q15_t*
in_tmp_buf)

ik :

2B RS 8 A BB AN 175 16 L2880 AT PE R,
LI B ot i Y HRAT i L g A\ AR PR A

2%

[in] *in_tensor &A% A\ 7K & FIHE 4!

[in] in_tensor_dim %\ 5K &[4k

[in] in_tensor_ch % A\ 5K & (1) i £ &
[in] *ker_weight & AIEFIZAE 1 F8EN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim HAAZ 4

[in] pad 3H7E K/

[in] stride #HRUDIE

[in] *bias Fi& I s B 7] & ) F

[in] pre_rshift 4 i o 04 7% &

[in] out_scale % 46 HUE

[in] post_rshift Z&780U5 %t A&
[out] *out_tensor &% H k& 1 e £t
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf 45 m4m A\ K& im i 2217 X 484

iB[EME:

ZERBURIIR A 05 S0, o A A2 in_tensor_ch & 4 HIf%
A out_tensor_ch /& 2 BIEEI LR &4, R E-1,

!
W B EE W ARAF RTREAT R AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>

post_rshift,
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3.4.38 riscv_nn_conv_HWC_s8_s8_s8_sym_fast
8

int32_t riscv_nn_conv_HWC_s8 s8 s8 sym fast (constq7_t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q7_t *
out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf)

ik :
RO B TS 8 A EEH R N AT PO AR, BLAOR i H AT 0
PREA, o
BH:
[in] *in_tensor &M% Nk EITEEr
[in] in_tensor_dim %A\ 5K & 4E
[in] in_tensor_ch #i A5k & 1IHEE &
[in] *ker_weight & [AIEFIZALE $8ET
[in] out_tensor ch #itH sk & FIHIERF
[in] ker_dim &A% 48
[in] pad $H 78K/
[in] stride &FD R
[in] pre_rshift 48 AT H A=
[in] out_scale % AI46 A
[in] post_rshift 4k f5% i 14 72 &
[out] *out_tensor #& A% H ik & e &
[in] out_tensor_dim %t 5k & A 4E R
[in] *in_tmp_buf $& A4 A 7k & lim i 2247 X 1 e £
R[EME
BRI NR E] 05 I, RAm A AN 2 in_tensor_ch & 4 HIf%
HOF out_tensor_ch & 2 MM A %A, R [E]-1.
!
oy UK AR AR AR T AT I #8462, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.
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3.4.39 riscv_nn_conv_HWC_s8_s16_s8_sym_fast

R,

int32_t riscv_nn_conv_HWC_s8 s16_s8 sym_fast (constq7_t *
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15_t *
out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf)

ik :

ZRET TS 8 AL B AN 15 16 L2880 AT PG A,
LB ot H AT X AR AL

SH.

[in] *in_tensor &A% A\ 7K & FIHE 4!
[in] in_tensor_dim %\ 5K & 4E 5
[in] in_tensor_ch % A\ 5K & (1) i £ &
[in] *ker_weight & AIEFIZAE 1 F8EN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim HAAZ 4
[in] pad 37K/
[in] stride #HRUDIE
[in] pre_rshift 48IHETHH NGB
[in] out_scale % 48 HUE
[in] post_rshift Z&780U5 %t A &
[out] *out_tensor &% H k& 1 e £t
[in] out_tensor_dim %5k & HI4E
[in] *in_tmp_buf Fi& %A 5k & Im I 2247 X I Fe £t
IR[E1E:
B IIIR [E] 05 B, W R AN &2 in_tensor_ch & 4 HfE
M out_tensor_ch 7& 2 FIME M A A AT, IR [H]-1.
!

UK R ARAF AT AT RS L, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift,
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3.4.40 riscv_nn_conv_HWC_u8_u8_s8_sym_fast
8

int32_t riscv_nn_conv_HWC _u8 u8 s8 sym fast (constu8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16 _t
ker_dim, const uint16_t pad, const uint16_t stride, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, u8 t *
out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf)

i
RO TERES 8 G S BT DR, AT e A7 3

2
-
oS
o

&

[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] in_tensor_dim %\ 5K & Z4E R
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim HAAZ 4
[in] pad 37K/
[in] stride &RUS IR
[in] pre_rshift 48 IHETHH NGB
[in] out_scale % 48 HUE
[in] post_rshift Z&780U5 %t A &
[out] *out_tensor &A% H k& 1 e £t
[in] out_tensor_dim % 5Kk & KI4E
[in] *in_tmp_buf $& A4 A 7K B Im i 2247 X e £
IR[E1E:
BRI NIR B 0 A0, a2 A AN A2 in_tensor_ch & 4 %
M out_tensor_ch 7& 2 FIREEM A A 54T, IR [H]-1.
!

UK R ARAF AT AT RS L, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

® 6 6 6 6 6 6 6 & 0 O 0 o O )
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3.4.41 riscv_nn_conv_HWC_u8_s8_s8_sym_fast

MUG1181-1.1

R,

int32_t riscv_nn_conv_HWC_u8 s8 s8 sym fast (constu8 _t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q7_t *
out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf)

ik :
ZRE AT S 8 MBI AA TS 8 LLBEU 1 AT HREGR, L
Lt AT X PR AL

BH:
[in] *in_tensor &M% Nk EITEEr
[in] in_tensor_dim %A\ 5K & [I4EE
[in] in_tensor_ch #i A5k & 1IHEE &
[in] *ker_weight & [AIEFIZALE $8ET
[in] out_tensor ch #itH sk & FIHIERF
[in] ker_dim &A% 48
[in] pad $H 78K/
[in] stride &FD R
[in] pre_rshift 48 HETHH A=
[in] out_scale % AI46 A
[in] post_rshift 4k f5% i 14 72 &
[out] *out_tensor #& A% H ik & e &
[in] out_tensor_dim %t 5k & A 4E R
[in] *in_tmp_buf $& A4 A 7k & lim i 2247 X 1 e £
R[EME
BRI NR E] 05 I, RAm A AN 2 in_tensor_ch & 4 HIf%
HOF out_tensor_ch & 2 MM A %A, R [E]-1.
!
oy UK AR AR A T AT I 288462, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.
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3.4.42 riscv_nn_conv_HWC_u8_s16_s8_sym_fast
[RE.

int32_t riscv_nn_conv_HWC _u8 s16_s8 sym fast (const u8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16 _t stride, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15_t *
out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf)

ik :

2B RS 8 AL BB AN 15 16 A28 80 AT PG R,
LB ot H AT X AR AL

SH:
[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] in_tensor_dim %\ 5K & 1 Z4E 5
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim HAAZ 4
[in] pad 7 K/N
[in] stride #HRUDIE
[in] pre_rshift 48 IHETHH NGB
[in] out_scale % 48 HUE
[in] post_rshift Z&780U5 %t A &
[out] *out_tensor &A% H k& 1 e £t
[in] out_tensor_dim % 5Kk & HI4E
[in] *in_tmp_buf $& A4 A 7K B Im i 2247 X e £
IR[E1E:
BRI NIR B 0 A0, a2 A AN A2 in_tensor_ch & 4 %
M out_tensor_ch 7& 2 FIREEM A A 54T, IR [H]-1.
!

W B EEWARAF RTREAT B AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,
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3.4.43 riscv_nn_conv_HWC_s8_s8_s8_sym_bias_fast_any
[FE:

int32_t riscv_nn_conv_HWC_s8 s8 s8 sym_bias fast_any (const
q7_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q7_t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t * in_tmp_buf)

i :

PR BAEAE R x Ay 4EREXTA 75 8 Ar B Hic A/ AT PR,
LI B ot i Y HRAT (i L g A\ R PR A

BH:

[in] *in_tensor &A% A\ 7K & FIHE 4t

[in] in_tensor_dim_x % NGk & x 487
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch %Ak &EKEELE
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch %t K& 1@ IEL =
[in] ker_dim_x HERUZH) x 4%

[in] ker_dim_y HBAEK y 4E5E

[in] pad_x x 4& & IH A K/

[in] pad_yy 2 fI3E 78 K/

[in] stride_x x 4k & &R R

[in] stride_y y 4§ G0 R

[in] *bias 48 A f B A & K5

[in] pre_rshift 48IHETHH NGB

[in] out_scale %t 46 HUE

[in] post_rshift 4i7Ua % 1A &=

[out] *out_tensor f& )% H 7k E TR £
[in] out_tensor_dim_x #iHiFkE K x 4k
[in] out_tensor dim vy Hitsk &R y 4k
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® [in] *in_tmp_buf $&[m1%A K Im i 247 X K HR £
IREME:

ZEREURDINIR B 05 B, AR AN &2 in_tensor_ch =& 4 (1
U0 out_tensor_ch A& 2 MRS LR A, IR EI-1,
!
B G EW ARAF BT TR AL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.44 riscv_nn_conv_HWC_s8_s16_s8_sym_bias_fast_any

MUG1181-1.1

[RE.

int32_t riscv_nn_conv_HWC s8 s16 s8 sym bias fast _any (const
g7_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16 _t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16 _t stride_y, const g31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15_t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15 t *in_tmp_buf)

1k -

ZRRBEAT R x My 4ERE0T A 775 8 A BEBUm ANIA 775 16 A8 80m
HIAT PUEAE AR, LR AT B g AR FR A

BY:

[in] *in_tensor & %Nk EITEEr

[in] in_tensor_dim_x % A\GKE ) x 4L
[in] in_tensor_dim_y #iANTKER y 48
[in] in_tensor_ch % A\ 5K & [ 18 0 &
[in] *ker_weight 5 [)&FUZAE 1 Fa &t
[in] out_tensor_ch #itH 5k & FIEIER &
[in] ker_dim_x HRUZ ) x 4E )5

[in] ker_dim_y &RUZK y 48/

[in] pad_x x 4EE FI3E 7R RN

[in] pad_y y 4ERE (A 7K/

[in] stride_x x 4 K RUD R

[in] stride_y y 4B RUDBR

[in] *bias F& I f B r] & )
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[in] pre_rshift Z&ET 40 H 4 &
[in] out_scale % AI4a A
[in] post_rshift 4780 it i A4 7 &
[out] *out_tensor #& [ H 5K & KIF84%T
[in] out_tensor_dim_x %5k & x 4k
[in] out_tensor_dim_y #iHsk &R y 4k
[in] *in_tmp_buf &A% A 7k & lim i 2247 X e £
IR[E{E:
ZEREURDINIR B 05 S, a2 4 AANH &2 in_tensor_ch =& 4 1
#0H out_tensor_ch x& 2 BIEEI LR %44, IR E-1.
!

W SR B ARAE BT HEAT IR AE 60, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.45 riscv_nn_conv_HWC_u8_u8_s8_sym_bias_fast_any

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_HWC u8 u8 s8 sym_ bias fast any (const
u8_t*in_tensor, const uint16_tin_tensor_dim_x, const uint16 _t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const g31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, u8 t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t *in_tmp_buf)

1k :

PR B x Ay 4EFEXT AT 5 8 A0 B Hch A/ tH AT PRI,
AR A R BRAT i B A AR AR AL

BY:

[in] *in_tensor &M% Nk EITEEr

[in] in_tensor_dim_x Fi A5k &) x 485
[in] in_tensor_dim_y #IAKER y 4
[in] in_tensor_ch % Ak & 1iEE 5=
[in] *ker_weight 48 [AI&EFAZALE I$54ET
[in] out_tensor_ch #irt 5k & FIEIEH &
[in] ker_dim_x HHZH x 48/
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[in] ker_dim_y &BRUZK y 48/
[in] pad_x x 4EFE FI3E TS R/
[in] pad_y y 4R I3 78 K/
[in] stride_x x 4k G RUDER
[in] stride_y y 4GP R
[in] *bias Fi& A B 7] & 1) 845
[in] pre_rshift 4&ATHH A=
[in] out_scale % AI46 A
[in] post_rshift 4780 it i A 7 &
[out] *out_tensor & [n) % H 5Kk & 1484
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor_dim_y #itisk &R y 4k
[in] *in_tmp_buf &A% A\ 7K & im i 2247 X B fe £t
IR[E1E:
PR NIR B 0 A0, G R Am A AN A2 in_tensor_ch 2 4 %
R out_tensor_ch & 2 IS A &4, TR [E]-1.
!

W SR B ARAE AT HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.46 riscv_nn_conv_HWC_u8_s8_s8_sym_bias_fast_any

MUG1181-1.1

[RE:

int32_triscv_nn_conv_HWC u8 s8 s8 sym bias fast any (const
u8_t*in_tensor, const uint16_tin_tensor _dim_x, const uint16 _t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const g31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, g7 _t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, q15_t * in_tmp_buf)

ik -

ZRBUEATE x Ay 4EEXS TEAT 5 8 M REHUM AATA 1775 8 A B
AT DU, LR AT O B AR PR AL

SH:
® [in] *in_tensor ¥R AKEIFRE
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[in] in_tensor_dim_x #iNGKE I x 4k
[in] in_tensor_dim_y #NIKER y 48/
[in] in_tensor_ch % A\ 5K & (18 i 2 &
[in] *ker_weight &A1& E I FEE
[in] out_tensor_ch %t 7k & ¥l i ¥
[in] ker_dim_x ERUZH) x 4%

[in] ker_dim_y &RUZK y 4E/%

[in] pad_x x 4EFE FI3E TS K/

[in] pad_y y 4 I3 78 K/

[in] stride_x x 4§ G0 HE

[in] stride_y y 4EFE G FE IR

[in] *bias Fi& I s & [v) & A F

[in] pre_rshift 4T H 04 =

[in] out_scale % 48 HE

[in] post_rshift Za78Us % A&

[out] *out_tensor & [n) % H 5Kk & 1484
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor dim_y #rHikEN) y 485
[in] *in_tmp_buf 45 m4m A\ K& im i 2217 X 484t
IR[E1E:

BRI NR B 0 A0, G R Am AN A2 in_tensor_ch & 4 B
#0F out_tensor_ch /& 2 MIfEEIM L0 %A, R [E1-1.
!

W OB R R A T HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.47 riscv_nn_conv_HWC_u8_s16_s8_sym_bias_fast_any

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_HWC u8 s16_s8 sym bias fast any (const
u8_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15 t*
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out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t * in_tmp_buf)

ik :

SRR BEATE x Ay 4EEXS ToAT 5 8 M BEBUM AN 175 16 [ B
HIAT PUEAEAR, DL i AT O B AR PR AL

BH:
[in] *in_tensor & A% A\ 5K 2 454E
[in] in_tensor_dim_x #i 5K &) x 4EE
[in] in_tensor_dim_y HANIKER y 4E/%
[in] in_tensor_ch % A\ 5K & (118 i £ &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ith ik & (1dEIE L &
[in] ker_dim_x HRUZH) x 4%
[in] ker_dim_y HBRBK y 4E5E
[in] pad_x x 4& & A K/
[in] pad_yy 2 I3E 78 K/
[in] stride_x x 4 G EE
[in] stride_y y 4 f{EFE IR
[in] *bias Fi& I s B [v) & A F
[in] pre_rshift 48 T4 H B4 5 &
[in] out_scale % 48 HUE
[in] post_rshift Z&780U5 %t A &
[out] *out_tensor #& A% 5k = (e &t
[in] out_tensor_dim_x #Hisk &K x 4k
[in] out_tensor dim vy #iHsk &R y 4k
[in] *in_tmp_buf $& A% A 7K &I 2247 X e £
IR[E1E:
B IIIR [E] 05 B, W R AN &2 in_tensor_ch & 4 #fE
M out_tensor_ch 7& 2 FIRSEM AT A AT, IR [H]-1.
!

S AE AR BT T A2 AL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,
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3.4.48 riscv_nn_conv_HWC_s8_s8_s8_sym_fast_any
IE3icE

int32_t riscv_nn_conv_HWC_s8 s8 s8 sym fast_any (constq7_t*
in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, q7_t * out_tensor, const uint16_t out_tensor_dim_x,
const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik :

PR BAEAE R x Ay 4EFEXTA 75 8 0 B Hc A/ AT PR,
LB ot H AT XK AL

BH:

[in] *in_tensor &A% A\ 7K & R4t

[in] in_tensor_dim_x # NGk & x 48R
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch %Ak &EKEEL &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ij 5k & 1ETE S =
[in] ker_dim_x ERUZH) x 4%

[in] ker_dim_y HBREK y 4E5E

[in] pad_x x 4& & IH A K/

[in] pad_y y 4E B IIH A KD

[in] stride_x x 4§ G FRDHE

[in] stride_y y 4EZ G0 R

[in] pre_rshift 48IHETHH NGB

[in] out_scale % 46 HUE

[in] post_rshift 4iUa % A &&=

[out] *out_tensor f& )% H 7k E TR £
[in] out_tensor_dim_x #iHiskE K x 4k
[in] out_tensor dim_y #rHak &N y 485
[in] *in_tmp_buf $& A% A\ 7K & Im i 2247 X e £
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IREME:

BB DI B 05 I, Wi AANH L in_tensor_ch /& 4 [1)f%
U out_tensor_ch A& 2 MRS ZIR A, IR EI-1,
!
W G E W ARAFE AT R T PR ASAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.49 riscv_nn_conv_HWC_s8_s16_s8_sym_fast_any

MUG1181-1.1

% p

int32_t riscv_nn_conv_HWC_ s8 s16_s8 sym fast any (constq7 t*
in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, 15 _t * out_tensor, const uint16_t out_tensor_dim_x,
const uint16_t out_tensor_dim_y, q15_t*in_tmp_buf)

1k -

ZRRBEAT R x My 4ERE0T A 775 8 A BEBUmM ANIA 775 16 A8 80m
HPATRIE SR, DR e tH AT X AR AL -

BH:

[in] *in_tensor &M% Nk EITEEN

[in] in_tensor_dim_x % A\GKE ) x 4L
[in] in_tensor_dim_y #iANTKER y 48
[in] in_tensor_ch % A\ 5K & 8 18 0 &
[in] *ker_weight 5 [)&FUZA E 1 Fa &t
[in] out_tensor_ch #it 5k & FIEIEH &
[in] ker_dim_x HRUZ ) x 4E )5

[in] ker_dim_y GBUZI y 4E/%

[in] pad_x x 4B i IE 78 K/

[in] pad_y y 4EE (A7 K/

[in] stride_x x 4k & F5 R

[in] stride_y y 4E B IR UPER

[in] pre_rshift 48 CHETHIH A=

[in] out_scale % 48 A
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[in] post_rshift 4780 it i 45 7 &
[out] *out_tensor #5 )% H 5K & KIF84%T
[in] out_tensor_dim_x %5k & x 4k
[in] out_tensor_dim_y #iHsk &R y 4k
[in] *in_tmp_buf $& A% A 7k & lim i 2247 X e £
IR[EE:
BRI NIR B 05 A0, G R Am A AN A2 in_tensor_ch & 4 HIf%
#0H out_tensor_ch x& 2 BIEEI LR %44, IR E-1.
!
i UK AR M RAF AT AT PRS2, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.50 riscv_nn_conv_HWC_u8_u8_s8_sym_fast_any

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_HWC u8 u8 s8 sym fast any (constu8 t*
in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, u8_t * out_tensor, const uint16_t out_tensor_dim_x,
const uint16_t out_tensor_dim_y, q15_t*in_tmp_buf)

ik -

PR BUEARE x Ay 4EEXS ToAT 5 8 A BEHUm A\ /i H AT TRIE G AR,
PR A R AT X AR B A o

BY:

[in] *in_tensor &M% Nk EITEEr

[in] in_tensor_dim_x % A\GKE ) x 4L
[in] in_tensor_dim_y i N3KEH y 48
[in] in_tensor_ch Nk &EREEL =
[in] *ker_weight 48 [AI&EFAZALE I$54ET
[in] out_tensor_ch % ik & FEIEHE
[in] ker_dim_x HRZH x 48/

[in] ker_dim_y &RUZK y 48/

[in] pad_x x 4 i3 78 K/
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[in] pad_y y 4ERE 7R/
[in] stride_x x 4% B ER
[in] stride_y y 4EfZ )G AB R
[in] pre_rshift 4&ATHH A=
[in] out_scale % AI46 A
[in] post_rshift 4780 it i A4 7 &
[out] *out_tensor #5 )% H 5K & KIF84%T
[in] out_tensor_dim_x %5k & x 4k
[in] out_tensor_dim_y #iHsk &R y 4k
[in] *in_tmp_buf &A% A 7K & im i 2247 X B fe £t
IR[E1E:
BRI NIR B 05 A0, G R Am A AN A2 in_tensor_ch 2 4 %
HUF out_tensor_ch x& 2 B LR 264, IR E-1.
!

W SR B ARAE BT HEAT IR AE A0, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.51 riscv_nn_conv_HWC_u8_s8_s8_sym_fast_any

MUG1181-1.1

[RE:

int32_triscv_nn_conv_ HWC u8 s8 s8 sym fast any (constu8 t*
in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, q7_t * out_tensor, const uint16_t out_tensor_dim_x,
const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik -

PR BEARE x Ay 4EEXSTEAT 5 8 M BEHUM AATA 1775 8 A i
HPATRIE SR, DR e tH AT X AR AL

BY.

® [in] *in_tensor ¥R AKEITEE

® [in]in_tensor dim_x FIAIKER x 45
® [in]in_tensor_dim_y H#iANIKEH y 4L
® [in]in_tensor_ch % A\ 5K & i@ E B

84(166)




3 BB DR

3.4 HRRE

[in] *ker_weight &A1& FZAE I FEE
[in] out_tensor_ch %t 7k & ¥l iE ¥ =
[in] ker_dim_x ERUZH) x 4%

[in] ker_dim_y &HUZIK y 4E/%

[in] pad_x x 4EFE FI3E TR R/

[in] pad_y y 4R I3 78 K/

[in] stride_x x 4EE G EE

[in] stride_y y 4B ¥BERUL IR

[in] pre_rshift 4&ATHH WA=

[in] out_scale % 48 HE

[in] post_rshift Za78U5 % A&

[out] *out_tensor #& [n) % H 5Kk & 1484
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor dim_y #rHkEN) y 485
[in] *in_tmp_buf &A% A 7K & i i 2247 X e £t
IR[E1E:

PR NR B 0 A0, G R Am AN A2 in_tensor_ch 2 4 %
R out_tensor_ch & 2 MM LA %A, IR [H]-1.
!

W OB R R A T HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.52 riscv_nn_conv_HWC_u8_s16_s8_sym_fast_any

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_HWC u8 s16 s8 sym fast any (constu8 t*
in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, 15 _t * out_tensor, const uint16_t out_tensor_dim_x,
const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik -

SRR BUEATE x Ay 4EEXS ToAT 5 8 M BEBUM AN 155 16 A R4
HPATRIE SR, DR tH AT X AR AL -
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3 BB DR

3.4 HRRE

&

[in] *in_tensor & A% A\ 5K 2 484E

[in] in_tensor_dim_x % NGk & x 4EfEF
[in] in_tensor_dim_y HANIKER y 48/
[in] in_tensor_ch % A\ 5K & (1)1 i £ &
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch %t 7k & 1K)l i $ =
[in] ker_dim_x &M x 4E1E

[in] ker_dim_y &HUZK y 48/

[in] pad_x x 4& & IIH A K/

[in] pad_y y 4 )3 78 K/

[in] stride_x x 4§ G0 HE

[in] stride_y y 4EZ 5B ER

[in] pre_rshift 4&ATHIH WA=

[in] out_scale % 48 HE

[in] post_rshift Za78UG %t A&

[out] *out_tensor & [n) % H 5K & 484
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor_dim_y #itHskER y 4k
[in] *in_tmp_buf $& A% A 7K &I 2247 X e £
IR[E1E:

BRI NR B 0 A0, G R4 AN A2 in_tensor_ch & 4 %
M out_tensor_ch 72 2 FIRSEM A A AT, AR [5]-1.
E!

W OB R SR T HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

®© © 6 6 6 6 6 &6 6 06 O 0 O O O O O O o

3.4.53 riscv_nn_conv_dw_HWC_s8_s8_s8_sym_bias

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_dw_HWC s8 s8 s8 sym_ bias (constq7_t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16 _t
ker_dim, const uint16_t pad, const uint16_t stride, const q31 _t * bias,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
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3 BB DR

3.4 HRRE

post_rshift, q7_t * out_tensor, const uint16_t out_tensor_dim, q15_t *
in_tmp_buf)

ik :

2B S 8 AL BB A i BT IR LR, DRy AT i
B AR AR EAL .

BH:
[in] *in_tensor & A% A\ 5K 2 454E
[in] in_tensor_dim %\ 5K & HZ4E
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim & AAZ 4
[in] pad 37K/
[in] stride &RUS I
[in] *bias Fi& I s & [v) & A FE
[in] pre_rshift 4&CATHIH WA=
[in] out_scale % 48 HE
[in] post_rshift ZaJ8U5 %t A&
[out] *out_tensor & [n) % H 5Kk & IF8 4T
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf $& A% A 7K &I 2247 X e £t
IR[E1E:
ZRREUR IR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch M2 A&, MIR[E-1,
!
W OB R R AR T HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.54 riscv_nn_conv_dw_HWC_s8_s16_s8_sym_bias

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_dw_HWC_ s8 s16_s8 sym_ bias (constq7_t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q31_t * bias,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
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3 BAAUE L iR 3.4 BRI

post_rshift, g15_t * out_tensor, const uint16_t out_tensor_dim, q15_t *
in_tmp_buf)

ik :
ZRET B TS 8 A B EIM AR A RS 16 A BHH HPATIRFEBR,
A T i B AT O B 5 A\ A0S R A
BH:
[in] *in_tensor & A% A\ 5K 2 454E
[in] in_tensor_dim %\ 5K & HZ4E
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim & AAZ 4
[in] pad 37K/
[in] stride &RUS I
[in] *bias Fi& I s & [v) & A FE
[in] pre_rshift 4&CATHIH WA=
[in] out_scale % 48 HE
[in] post_rshift ZaJ8U5 %t A&
[out] *out_tensor & [n) % H 5Kk & IF8 4T
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf Fi& M4 5k Im I 2247 X I Fe £t
IR[E1E:
ZRREUR IR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch M2 A&, MIR[E-1,
¥ |
W OB R R A T HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.55 riscv_nn_conv_dw_HWC_u8_u8_s8 sym_bias
[RE:

int32_t riscv_nn_conv_dw_HWC u8 u8 s8 sym bias (constu8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q31_t * bias,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
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3 BAAUE L iR 3.4 BRI

post_rshift, u8_t * out_tensor, const uint16_t out_tensor_dim, g15_t*
in_tmp_buf)

ik :

2B RS 8 AL BB A i BT IR LR, DRy A AT i
B AR AR EAL .

BH:
[in] *in_tensor & A% A\ 5K 2 454E
[in] in_tensor_dim %\ 5K & HZ4E
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim & AAZ 4
[in] pad 37K/
[in] stride &RUS I
[in] *bias Fi& I s & [v) & A FE
[in] pre_rshift 4&CATHIH WA=
[in] out_scale % 48 HE
[in] post_rshift ZaJ8U5 %t A&
[out] *out_tensor & [n) % H 5Kk & IF8 4T
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf $& A% A 7K &I 2247 X e £t
IR[E1E:
ZRREUR IR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch M2 A&, MIR[E-1,
!
W OB R R AR T HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.56 riscv_nn_conv_dw_HWC_u8_s8_s8_sym_bias

AR

int32_t riscv_nn_conv_dw_HWC u8 s8 s8 sym bias (constu8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const q31_t * bias,

MUG1181-1.1 89(166)




3 BB DR

3.4 HRRE

const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, g7_t * out_tensor, const uint16_t out_tensor_dim, q15_t *
in_tmp_buf)

ik :
ZERE TS 8 MBEIMAFIA RS 8 A 84 HPATIREE B,
DA SO tH AR AT (i B AT R A
BH:
[in] *in_tensor & A% A\ 5K 2 4E4E
[in] in_tensor_dim %\ 5K & H4E
[in] in_tensor_ch % A\ 5K & (118 i £ &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ith ik & (1dEIE L &
[in] ker_dim HAAZ 4k
[in] pad 7 K/N
[in] stride &RUS I
[in] *bias Fi& I s & [v) & A FE
[in] pre_rshift 4&CATHIH A=
[in] out_scale % 48 A
[in] post_rshift Za78U5 %t A&
[out] *out_tensor i ) H 5k &= 1 FEEr
[in] out_tensor_dim %5k & HI4E
[in] *in_tmp_buf $& A4 A 7K B Im i 2247 X e £
IR[E1E:
ZRREUR IR A 05 B, Wi AN L in_tensor_ch 45T
out_tensor_ch M2 A A, MIR[E-1,
!
K ER A AT AT W B AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.57 riscv_nn_conv_dw_HWC_u8_s16_s8_sym_bias

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_dw_HWC u8 s16_s8 sym_bias (constu8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16 _t
ker_dim, const uint16_t pad, const uint16_t stride, const q31_t * bias,
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3 BB DR

3.4 HRRE

const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, g15_t * out_tensor, const uint16_t out_tensor_dim, q15_t*
in_tmp_buf)

ik :
ZEREON RS 8 ML EIM ANE 5 16 A 880 H AT IR BE G AR,
LI B ot i R AT i L g A\ R PR A

BH:
[in] *in_tensor f& M4 A5KE R4
[in] in_tensor_dim %A\ 5K &4
[in] in_tensor_ch % A\ 5K & 18 18 50 &
[in] *ker_weight & [AIEFIZALE F8ET
[in] out_tensor ch #itH sk & FIHIERF
[in] ker_dim &A% 48
[in] pad 3H7E K/
[in] stride &P
[in] *bias Fi& I i B r] & 1) F5 B
[in] pre_rshift 47 AT% 094 % &
[in] out_scale % FIZHHUE
[in] post_rshift 4&7Us %k A &
[out] *out_tensor #& A% H ik & e &
[in] out_tensor_dim %t 5k & A 4E R
[in] *in_tmp_buf $& A4 A 7k & lim i 2247 X B e £
IR[EE:
ZERBUR IR B 05 AN, WA L in_tensor_ch & T
out_tensor_ch MIZJH &M, N[,
!
By B A ARAE RO BT IR AS 6, BN out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.58 riscv_nn_conv_dw_HWC_s8_s8 s8_sym

MUG1181-1.1

R

int32_t riscv_nn_conv_dw_HWC_s8 s8 s8 sym (constq7_t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const gq7_t * ker_weight, const uint16_t out_tensor_ch, const uint16 _t
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3 BB DR

3.4 HRRE

ker_dim, const uint16_t pad, const uint16_t stride, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q7_t *
out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf)

ik :
2B TS 8 AL BB A i BT IR LB, DRyt R AT 5

2
=
oS
o

-

[in] *in_tensor & A% A\ 5K 2 4E4E
[in] in_tensor_dim %\ 5K & H4E
[in] in_tensor_ch % A\ 5K & (118 i £ &
[in] *ker_weight 5[5 A ZA E 1) Fe &t
[in] out_tensor_ch #ij 5k & 1ETE S =
[in] ker_dim HAAZ 4k
[in] pad 7 K/N
[in] stride &RUS I
[in] pre_rshift 4&CATHIH WA=
[in] out_scale % I4E A
[in] post_rshift ZaJ8U5 %t A&
[out] *out_tensor & [n) % H 5Kk & IF8 4T
[in] out_tensor_dim % ik & 14k
[in] *in_tmp_buf $& A% A 7K &I 2247 X e £t
IR[E1E:
ZRREUR IR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch M2 A&, MR [E-1,
!
W OB R R A AT HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

® 6 6 6 6 6 6 &6 06 0 0 0 o o )

3.4.59 riscv_nn_conv_dw_HWC_s8_s16_s8 sym

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_dw_HWC s8 s16_s8 sym (constq7 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16 _t
ker_dim, const uint16_t pad, const uint16_t stride, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15 t*
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3 BB DR

3.4 HRRE

out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf)
ik :
ZERBONA RS 8 A EEHIM AR5 16 A7 85 H AT IR E B,
AR i AT R AR R AL
BH:
[in] *in_tensor & A% A\ 5K S 4E4E
[in] in_tensor_dim #\5K & H4E
[in] in_tensor_ch % A\ 5K & (18 i 2 &
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch %t 7k & )il i $ =
[in] ker_dim &A% 4k
[in] pad AR/
[in] stride GRS
[in] pre_rshift 4ECATHIH A=
[in] out_scale % 48 HE
[in] post_rshift Za78Us % H A&
[out] *out_tensor & [n) % H 5K & 484
[in] out_tensor_dim %t 5k & F14E &
[in] *in_tmp_buf F& M4 5k Im I 2247 X I Fe £t
IR[E{E -
ZRREUR IR A 05 B, Wi AN L in_tensor_ch 45T
out_tensor_ch MIZYA A, MER[E-1,
!

SRR AR BT HEAT IR AE 60, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.60 riscv_nn_conv_dw_HWC_u8_u8_s8 sym

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_dw_HWC u8 u8 s8 sym (constu8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16 _t
ker_dim, const uint16_t pad, const uint16_t stride, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, ug8 t *
out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf)
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3 BB DR

3.4 HRRE

B
Bk

BEMREEAE T 8 CORECR N AT IR, DA H T R

2
-
oS
o

-

[in] *in_tensor & A% A\ 5K 2 454E
[in] in_tensor_dim %\ 5K & H4E
[in] in_tensor_ch % A\ 5K & 18 i 2 &
[in] *ker_weight 48 [AIGEFZALE I HEE
[in] out_tensor_ch %t 7k & )il iE ¥
[in] ker_dim &A% 4E S
[in] pad 7 K/N
[in] stride GRS
[in] pre_rshift 4&CATHIH WA=
[in] out_scale % 48 HE
[in] post_rshift Za78Us % H A&
[out] *out_tensor & [n) % H 5Kk & 1484
[in] out_tensor_dim %5k & HI4E
[in] *in_tmp_buf &A% A\ 7K & s i 2247 X e £t
IR[E1E:
ZRREUR IR A 05 B, Wi AN L in_tensor_ch 45T
out_tensor_ch MIZYH A, MIER[E-1,
ey

SRR AR BT HEAT IR AE 60, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

® 6 6 6 6 6 6 &6 6 0 0 0 o o )

3.4.61 riscv_nn_conv_dw_HWC_u8 s8_s8_sym

MUG1181-1.1

[RE:

int32_triscv_nn_conv_dw HWC u8 s8 s8 sym (constu8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16 _t
ker_dim, const uint16_t pad, const uint16_t stride, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q7_t *
out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf)

ik :
ZEREOS AT S 8 AL BB A 1T 8 A BB AT IR B,
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3 BB DR

3.4 HRRE

AR i AT R AR AL
BH:
[in] *in_tensor & A% A\ 5K 2 4E4E
[in] in_tensor_dim %\ 5K & H4E
[in] in_tensor_ch % A\ 5K & (1)1 i £ &
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch %t 7k & 1K)l i $ =
[in] ker_dim &A% HI4E S
[in] pad 7 A/N
[in] stride &RUS I
[in] pre_rshift 4&CATHIH WA=
[in] out_scale % 48 HE
[in] post_rshift Za78Us % A&
[out] *out_tensor & [n) % H 5K & 1484
[in] out_tensor_dim % 5K & F4E
[in] *in_tmp_buf &A% A\ 7K & im 2247 X B fe £t
IR[E{E:
AR IR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch M2 A A, MR [E-1,
!
Wy OB R R A T HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.62 riscv_nn_conv_dw_HWC_u8_s16_s8_sym

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_dw HWC u8 s16 s8 sym (constu8 t*
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const q7_t * ker_weight, const uint16_t out_tensor_ch, const uint16 _t
ker_dim, const uint16_t pad, const uint16_t stride, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, g15_t *
out_tensor, const uint16_t out_tensor_dim, q15_t * in_tmp_buf)

ik :
ZERE RS 8 AL B AN 15 16 A28 8 AT IR G,
LB ot H AT X AR AL
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3 BB DR

3.4 HRRE

&

[in] *in_tensor & A% A\ 5K 2 484E
[in] in_tensor_dim %\ 5K & 4E
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight &[G FAZAN E e E
[in] out_tensor_ch %t 7k & ¥l i ¥
[in] ker_dim &A% 4
[in] pad 37K/
[in] stride GRS
[in] pre_rshift 4&ATHIH A=
[in] out_scale % 48 HE
[in] post_rshift ZaJ8U5 %t A&
[out] *out_tensor & [n) % H 5Kk & IF8 4T
[in] out_tensor_dim %t 5k & K4k
[in] *in_tmp_buf &A% A 7K & im i 2247 X e £
IR[E{E:
ZRREURIINIR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch MZIHRZ&AF, MR [EI-1.
!
W OB R R A T HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

® 6 6 6 6 6 6 &6 6 0 0 0 o o )

3.4.63 riscv_nn_conv_dw_HWC_s8_s8 s8_sym_bias_any

MUG1181-1.1

[RE:

int32_triscv_nn_conv_dw_HWC s8 s8 s8 sym bias_any (const
g7_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16 _t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q7_t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, q15_t * in_tmp_buf)

ik -

R B R x Ay 4EFEXTA 5 8 A0 BB A AT IR B,
A A R PRAT i B A AR AR AL o
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3 BB DR

3.4 HRRE

&

[in] *in_tensor & A% A\ 5K 2 484E
[in] in_tensor_dim_x #i 5K & x 4EE
[in] in_tensor_dim_y i NGKE y 4E7EF
[in] in_tensor_ch % A\ 5K & (1)1 i £ &
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch %t 7k & 1K)l i $ =
[in] ker_dim_x &%) x 4E1E
[in] ker_dim_y &HUZIK y 48/
[in] pad_x x 4& & IIH A K/
[in] pad_y y 4 [ 3H 78 K/
[in] stride_x x 4§ G0 HE
[in] stride_y y 4EZ 5B ER
[in] *bias Fi& I s & [v) & A FE
[in] pre_rshift 4&CATHIH WA=
[in] out_scale % 48 HE
[in] post_rshift Za78U5 % A&
[out] *out_tensor & [n) % H 5Kk & IF8 4T
[in] out_tensor_dim_x #Hisk &K x 4k
[in] out_tensor dim_y #itHsk &R y 4k
[in] *in_tmp_buf $& A% A 7K & Im I 2247 X e £
IR[E1E:
ZRREUR IR A 05 B, Wi AN L in_tensor_ch 45T
out_tensor_ch M2 A&, MIR[E-1,
!
W OB R R A AT HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

® ©6 6 6 6 6 6 &6 6 6 06 0 O O O O O O O o

3.4.64 riscv_nn_conv_dw_HWC_s8_s16_s8_sym_bias_any

MUG1181-1.1

JR8.

int32_t riscv_nn_conv_dw_HWC s8 s16 _s8 sym_bias_any (const
g7_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16 _t
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MUG1181-1.1

ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q31 _t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15_t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t * in_tmp_buf)

ik :

PR BEATE x My 4EEX B 175 8 M EEBUM AN 175 16 1 R
HIATIREEER, LR AT (B AR PR AL

BH:

[in] *in_tensor & A% A\ 5K S 4E4E

[in] in_tensor_dim_x #i 5K &) x 4EE
[in] in_tensor_dim_y $ANIKER y 4E/F
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *ker_weight & AIEFIZALE 1 FREN
[in] out_tensor_ch #ith ik & (1@ IE L &
[in] ker_dim_x HRUZH) x 4%

[in] ker_dim_y HBRBK y 4E5E

[in] pad_x x 4& & A K/

[in] pad_yy 2 I3E 78 K/

[in] stride_x x 4§ G HE

[in] stride_y y 4EZ G0 R

[in] *bias Fi& I s B 7] & ) FE

[in] pre_rshift 4 BCETH A B =

[in] out_scale % 48 HUE

[in] post_rshift Z&780U5 %t A &

[out] *out_tensor #&[a% 5k = 1 Fe &t
[in] out_tensor_dim_x #HiFk &K x 4k
[in] out_tensor dim vy #itHsk &R y 4k
[in] *in_tmp_buf $& A% A 7K & Im i 2247 X e £t
IR[EE:

ZERBURIINER B 05 A, WS A AN 2 in_tensor_ch & F
out_tensor_ch MZIHR A, NEREI-1.

!
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W B W ARAF AT T B AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.65 riscv_nn_conv_dw_HWC_u8_u8_s8_sym_bias_any

R,

int32_t riscv_nn_conv_dw_HWC_u8 u8 _s8 sym_bias_any (const
u8_t * in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const q31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, u8 t*
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t * in_tmp_buf)

i :

B R x Ay 4EREXT AT S 8 A B Hc A/ AT IR LB,
LI B ot i Y HRAT i L A\ AR PR A

BH:

[in] *in_tensor &A% A\ 7K & R4t

[in] in_tensor_dim_x % NGk & x 487
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch % A7k &K EE % =
[in] *ker_weight & AIEFIZALE I FREN
[in] out_tensor_ch % K& 1@ IEL =
[in] ker_dim_x ERUZH) x 4%

[in] ker_dim_y HBRBK y 4E5E

[in] pad_x x 4& & IH A KD

[in] pad_y y 2 I3E 78 K/

[in] stride_x x 4k & &R R

[in] stride_y y 4§ G0 R

[in] *bias Fi& I s B [r) & ) FE

[in] pre_rshift 48IHETHH A=

[in] out_scale % FI4EHUE

[in] post_rshift 4iUa % A &&=
[out] *out_tensor f& )% H 7k TR £
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® [in] out_tensor_dim_ x #rHgKE K x 4k
® [in] out_tensor dim_y #HIKEK y i/
® [in] *in_tmp_buf $&[mA1%IAIK S Im S 247 X KR £
IREME:
ZRREUR IR A 05 B, Wi AN L in_tensor_ch 45T
out_tensor_ch MZIHRZ&AE, R [EI-1.
!
W G E W ARAF AT T PR ASAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.66 riscv_nn_conv_dw_HWC_u8_s8_s8_sym_bias_any

MUG1181-1.1

[RE:

int32_triscv_nn_conv_dw_HWC u8 s8 s8 sym bias_any (const
u8_t*in_tensor, const uint16_tin_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16 _t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const g31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, g7 _t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15 t *in_tmp_buf)

ik -

PR BEARRE x Ay 4EEXSTEAT 5 8 M BEHUM AATA 175 8 A i
HIATIR G, BLRO AT (B AR PR B AL

BY:

[in] *in_tensor &M% Nk EITEEr

[in] in_tensor_dim_x % A\GKE ) x 4EfF
[in] in_tensor_dim_y #ANTKER y 48/
[in] in_tensor_ch % A\ 5K & [ 18 50 &
[in] *ker_weight 5[5 FUZA E 1) Fa &t
[in] out_tensor_ch #irH 5k & FIEIEH &
[in] ker_dim_x HRZH x 48/

[in] ker_dim_y &BRUZK y 48/

[in] pad_x x 4 i3 78 K/

[in] pad_y y 4EJE (IIE 7R/

[in] stride_x x 4k &R0 R
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[in] stride_y y 4G FE IR
[in] *bias 571w & 7] & KIFE £
[in] pre_rshift 4&ATHIH A=
[in] out_scale % AI4a A
[in] post_rshift 4780 it A 7 &
[out] *out_tensor #& [ H 5K & KIF84%T
[in] out_tensor_dim_x %5k & x 4k
[in] out_tensor_dim_y #iHsk &R y 4k
[in] *in_tmp_buf $& A% A 7k & im i 247 X e £
IREME:
ZRREURIIIR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch MZIHRZ&AF, MR [EI-1.
!
Wy OB R R A AT HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.67 riscv_nn_conv_dw_HWC_u8 s16_s8_sym_bias_any

MUG1181-1.1

[RE:

int32_triscv_nn_conv_dw_HWC u8 s16 s8 sym bias_any (const
u8_t*in_tensor, const uint16_tin_tensor_dim_x, const uint16 _t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const g31_t * bias, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15_t*
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, q15 t *in_tmp_buf)

ik -

PR BUEARE x Ay 4EEXS TEAT 5 8 M BB AATA 1755 16 A 5 4m
HIATIR G, BLRO AT O B g AR PR B AL

BY.

[in] *in_tensor & MmNk &= ITEEN

[in] in_tensor_dim_x #A5KER x 4EfE
[in] in_tensor_dim_y #ANTKER y 48 /%
[in] in_tensor_ch % A\ 5K & 1l i 4 &
[in] *ker_weight 48 [AIEFAZALE I$54ET
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3.4 HRRE

[in] out_tensor_ch #ith 5K & (1l IEE &
[in] ker_dim_x ERUZH) x 4%
[in] ker_dim_y &RUZK y 48/
[in] pad_x x 4EFE FI3E 7SR/
[in] pad_y y 4 [ 3E 78 K/
[in] stride_x x 4GP EE
[in] stride_y y 4B & AR BE
[in] *bias 45 [ & 7] & I HE £
[in] pre_rshift 4&ATHH WA=
[in] out_scale % 48 HE
[in] post_rshift Za78U5 % A&
[out] *out_tensor 78 )% H 5Kk & 1484
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor dim_y #rHkEN) y 485
[in] *in_tmp_buf &A% A 7K & i i 2247 X e £t
IR[E1E:
ZRREURIINIR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch MZIHRZ&AF, MR [EI-1.
!
W OB R R A T HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.68 riscv_nn_conv_dw_HWC_s8 s8_s8 sym_any

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_dw HWC s8 s8 s8 sym any (constq7_t*
in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, q7_t * out_tensor, const uint16_t out_tensor_dim_x,
const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik -

PR B x Ay 4EFEXTA 5 8 A0 B A AT IR B,
LB ot H AT X AR AL
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®© © 6 6 6 6 6 &6 6 06 O 0 O O O O O O o

&

[in] *in_tensor & A% A\ 5K 2 484E

[in] in_tensor_dim_x % NGk & x 4EfEF
[in] in_tensor_dim_y HANIKER y 48/
[in] in_tensor_ch % A\ 5K & (1)1 i £ &
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch %t 7k & 1K)l i $ =
[in] ker_dim_x &%) x 4E1E

[in] ker_dim_y &HUZIK y 48/

[in] pad_x x 4& & IIH A K/

[in] pad_y y 4 [ 3H 78 K/

[in] stride_x x 4§ G0 HE

[in] stride_y y 4EZ 5B ER

[in] pre_rshift 4&ATHIH WA=

[in] out_scale % 48 HE

[in] post_rshift Za78UG %t A&

[out] *out_tensor & [n) % H 5Kk & 148 4%
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor_dim vy #itHsk B y 4k
[in] *in_tmp_buf $& A% A 7K &I 2247 X e £

REE:

ZRREUR IR A 05 B, Wi AN L in_tensor_ch 45T

out_tensor_ch MIZYA A, MIER[E-1,

!

SRR ARAE BT HEAT IR AE 60, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.69 riscv_nn_conv_dw_HWC_s8_s16_s8_sym_any

MUG1181-1.1

[RE:

int32_t riscv_nn_conv_dw_HWC s8 s16_s8 sym_any (constq7_t*

in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
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uint16_t stride_y, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, 15 _t * out_tensor, const uint16_t out_tensor_dim_Xx,
const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik :

PRI R x Ay 4EJEX A F75 8 B EIM NI 775 16 AL 80m
HPATEREEGAR, DR e tH AT X AR EEAL -

BH:
[in] *in_tensor & A% A\ 5K 2 4E4E
[in] in_tensor_dim_x #i A5k &E ) x 4EE
[in] in_tensor_dim_y #ANIKER y 4E/%
[in] in_tensor_ch % A\ 5K & (1) i £ &
[in] *ker_weight & AIEFIZAE 1 F8EN
[in] out_tensor_ch #ith ik & (1dEIE L &
[in] ker_dim_x HRUZH) x 4%
[in] ker_dim_y HBREK y 4E5E
[in] pad_x x 4& & HIIH A K/
[in] pad_yy 2 I3E 78 K/
[in] stride_x x 4§ G HE
[in] stride_y y 4EZ GG R
[in] pre_rshift 4 BCETH A B =
[in] out_scale % 48 HUE
[in] post_rshift Z&780U5 %t A &
[out] *out_tensor &% H k& 1 e £t
[in] out_tensor_dim_x #Hisk &K x 4k
[in] out_tensor_dim vy Hitsk &R y 4k
[in] *in_tmp_buf $& A% A 7K &I 2247 X e £
IR[E1E:

ZRREUR IR A 05 B, Wi AN L in_tensor_ch 45T
out_tensor_ch MIZYH A, MIER[E-1,
!

W B EWARAF AT BT B AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,
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3.4.70 riscv_nn_conv_dw_HWC_u8_u8_s8_sym_any
IE3icE

int32_t riscv_nn_conv_dw_HWC_u8 u8 s8 sym_any (constu8_t*
in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, u8_t * out_tensor, const uint16_t out_tensor_dim_x,
const uint16_t out_tensor_dim_y, q15_t * in_tmp_buf)

ik :

PR BT x Ay 4EREXT AT S 8 A B Hc A/ AT IR LB,
LB ot H AT XK AL

BH:

[in] *in_tensor &A% A\ 7K & R4t

[in] in_tensor_dim_x # NGk & x 48R
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch %Ak &EKEEL &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ij 5k & 1ETE S =
[in] ker_dim_x ERUZH) x 4%

[in] ker_dim_y HBEK y 4E5E

[in] pad_x x 4& & IH A K/

[in] pad_y y 4E B IIH A KD

[in] stride_x x 4§ G FRDHE

[in] stride_y y 4EZ G0 R

[in] pre_rshift 48IHETHH NGB

[in] out_scale % 46 HUE

[in] post_rshift 4iUa % A &&=

[out] *out_tensor f& )% H 7k E TR £
[in] out_tensor_dim_x #iHiskE K x 4k
[in] out_tensor dim_y #rHak &N y 485
[in] *in_tmp_buf $& A% A\ 7K & Im i 2247 X e £
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IR[E{E -

ZRREUR IR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch MIZY R A, MER[A-1,
!
B G E W ARAF BT T R AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.4.71 riscv_nn_conv_dw_HWC_u8_s8 s8_sym_any
[RE:

int32_t riscv_nn_conv_dw_HWC u8 s8 s8 sym any (constu8 t*
in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, g7_t * out_tensor, const uint16_t out_tensor_dim_x,
const uint16_t out_tensor_dim_y, q15_t*in_tmp_buf)
ik -

RBAEAERE x My e A5 8 LB EI ANAE 175 8 A B Kk
B DR H AT AR B

Y
2=

N

#

1
&

IR

&

[in] *in_tensor &A% A\ 7K & FIFE 4t

[in] in_tensor_dim_x Hi NGk &R x 4k
[in] in_tensor_dim_y #iAsK&ER y 4EE
[in] in_tensor_ch % A7k &K EE % =
[in] *ker_weight & [AIEFIZALE I FREN
[in] out_tensor_ch %t K& 1@ IEL =
[in] ker_dim_x ERUZH) x 4%

[in] ker_dim_y HBRBK y 4E5E

[in] pad_x x 4EFE FI3E TS K/

[in] pad_y y 4EJE HIE 7K/

[in] stride_x x 4 fIEFUE IR

[in] stride_y y 4EFEfIERUE IR

[in] pre_rshift 48 IHETHH A=

® 6 6 6 6 6 6 6 0 0 0 o o )
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[in] out_scale %t AI4EHH
[in] post_rshift 4780 4t i A 7 &
[out] *out_tensor #& [ H 5K & KIF84%T
[in] out_tensor_dim_x %5k & x 4k
[in] out_tensor_dim_y #iHisk &R y 4k
[in] *in_tmp_buf $& A% A 7K & lim i 2247 X e £t
IREME:
ZRREUR IR A 05 B, Wi s AN L in_tensor_ch 25T
out_tensor_ch MZIHRZ&AE, MR [EI-1.
!
Wy OB AR R A T HEAT IR AE AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.72 riscv_nn_conv_dw_HWC_u8_s16_s8_sym_any

MUG1181-1.1

JRR.

int32_t riscv_nn_conv_dw_HWC u8 s16 s8 sym_ any (constu8 t*
in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const uint16_t pre_rshift, const uint16_t out_scale, const
uint16_t post_rshift, g15_t * out_tensor, const uint16_t out_tensor_dim_x,
const uint16_t out_tensor_dim_y, q15_t* in_tmp_buf)

ik -

PR BEARE x Ay 4EEXS TEAT 5 8 M BB AT 1755 16 A 5 4tm
HPATIREEER,  PAR i AT X AR E AL -

BY:

[in] *in_tensor &M% Nk EHITEEr

[in] in_tensor_dim_x % A\GKE ) x 4EfF
[in] in_tensor_dim_y #iANTKER y 48/
[in] in_tensor_ch % A5k & 1i8E 5=
[in] *ker_weight &A1& FAZAE $54%T
[in] out_tensor_ch #irH 5k & FIEIEH &
[in] ker_dim_x HRZH x 48/

[in] ker_dim_y &RUZK y 48/
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[in] pad_x x 4 i3 78 K/
[in] pad_y y 4 I 78 K/
[in] stride_x x 4GP EE
[in] stride_y y 4EZ )G AB R
[in] pre_rshift 4&ATHIH A=
[in] out_scale % AI46 A
[in] post_rshift 4780 4t i A 7 &
[out] *out_tensor #& [ H 5K & KIF84%T
[in] out_tensor_dim_x %5k & x 4k
[in] out_tensor dim_y k&N y 485
[in] *in_tmp_buf &A% A 7K & im i 2247 X e £t
IR[E1E:
ZRREUR IR A 05 B, Wi A AN L in_tensor_ch 25T
out_tensor_ch MZIHRZ&AF, MR [EI-1.
!

W SR B ARAE BT HEAT IR AE 60, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.4.73 riscv_nn_conv_1x1_HWC_s8_s8 s8_asym_bias_fast_any

MUG1181-1.1

[RE:

int32_triscv_nn_conv_1x1 HWC s8 s8 s8 asym bias fast any
(const q7_t * in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const uint16_t
in_tensor_group, const q7_t * ker_weight, const uint16_t out_tensor_ch,
const uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const int32_t * bias, q7_t * out_tensor, const int32_t *
out_shift, const int32_t * out_scale, const int32_t out_offset, const int32_t
in_offset, const int32_t act_min, const int32_t act_max, const uint16_t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, q15_t * tmp_buf)

ik -

SRR BEARE x Ay 4EEXS A 155 8 A BEHUm At AT B 1x1 #%
G, LR 3T i B A AN AR R AL -

BY.

® [in] *in_tensor ¥RIAIHMAKEIFEE

® [in]in_tensor dim_x FIAIKER x 4E/E
® [in]in_tensor_dim_y H#iANIKEH y 4L
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MUG1181-1.1

[in] in_tensor_ch % Ak & KEEL &

[in] in_tensor_group %Ak & IZH%L

[in] *ker_weight 48 [AIGEFZALE I 4EE

[in] out_tensor_ch #ith K& (1l IE L &

[in] pad_x x 4EFE FI3E TR R/

[in] pad_y y 42 TR/

[in] stride_x x 4B G FUDER

[in] stride_y y 4GP EE

[in] *bias Fi A B 7] & 1) 845

[out] *out_tensor #& A% H 5Kk & I FE £

[in] *out_shift f&IMAALI ERFEE, A THIHKE

[in] *out_scale #&MI4iHUn & a4, HTHiHKE

[in] out_offset #ith ik & MIFL(E, HUE TGS N-128~127
[in] in_offset i ATKEMIMIEIE, BUETEHEINY-127~128
[in] act_min FRH#&I%H K E B ME, HBUE TR R-128~127
[in] act_max B4 H oK & 1 M8,  HUE S LY. A-128~127
[in] out_tensor_dim_x %5k @i x 4k

[in] out_tensor_dim_y #itisk&Em y 48

[in] *tmp_buf &=f&4t

REE:

PR BRI MR E] 05 AU, R AAN R AR, IR A1 (3
M5 BIES T R .

!

B

H N LR KA
in_tensor_ch 4 [{%%k
pad x 0

pad_y 0

stride_x 1

stride_y 1
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3.4.74
riscv_nn_conv_1x1_HWC_s8_s8 s8 asym_bias_fast_any_get buffer_si

ze

JLilE
int32_t
riscv_nn_conv_1x1_HWC_s8 s8 s8 asym_bias fast any get buffer_siz
e (const uint16_t in_tensor_ch)
Ik -
SRR E L OIS, R
riscv._nn_conv_1x1_HWC s8 s8 s8 asym bias fast any R %7 %

N R 2 N

SH:

® [in]in_tensor_ch fINIKENEIEL =
IR[E{E:

PR AR 5] BT s I B 2217 XKD
3.4.75 riscv_nn_conv_1xn_HWC_s8_s8_s8_asym_bias_any

R

int riscv_nn_conv_1xn_HWC_s8 s8 s8 asym_bias_any (const q7_t
*in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_ch,
const uint16_t in_tensor_group, const q7_t * ker_weight, const uint16_t
out_tensor_ch, const uint16_t ker_dim_x, const uint16_t pad_x, const
uint16_t stride_x, const int32_t * bias, q7_t * out_tensor, const int32_t *
out_shift, const int32_t * out_scale, const int32_t out_offset, const int32_t
in_offset, const int32_t act_min, const int32_t act_max, const uint16 _t
out_tensor_dim_x, q15_t * in_tmp_buf)

iR :
B R x F y 4EFEXA RTS8 AL BB N/ AT 1xn £ 5
B, BLROGS it AT s B AR AR FR AL
BY:
® [in] *in_tensor ¥RIAIFMAKEITEE
® [in]in_tensor_dim_x I NGKERN) x 485

® [in]in_tensor ch #y A5k & F)IEIEE &
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3.4.76

[in] in_tensor_group =¥

[in] *ker_weight 48 [AIGEFZALE I 4EE

[in] out_tensor_ch #ith K& (1l IE L &

[in] ker_dim_x BARZH) x 4E)5E

[in] pad_x x 4EFE FI3E 7S K/

[in] stride_x x 4k EE G FUDER

[in] *bias 45 ) & 7] & HE £

[out] *out_tensor &A%t 5k = I FRE

[in] *out_shift f&IAIF&AL I 4IRS, HTHiHKE

[in] *out_scale #&IM4a M EITEE, HTHHkE

[in] out_offset % th sk & (WL (E, BB G N y-128~127
[in] in_offset i ATKEMIMIEIE, BUETEHEIN y-127~128
[in] act_min PRAI% H oK &K ME,  BUE I R y-128~127
[in] act_max PR fl%m o & i R ME, BB G Y y-128~127
[in] out_tensor_dim_x %5k & x 4k

[in] *tmp_buf $& m%AGK &Ik 2247 X 455

IR[E{E:

ZEREUE IR E] 0; B, R4 AANH 2 in_tensor_dim_x & 4
R LKA, R [A-1.

riscv_nn_conv_1xn_HWC_s8_s8_s8_asym_bias_any_get_buffer size

MUG1181-1.1

RE:

int32_t
riscv_nn_conv_1xn_HWC_s8 s8 s8 asym_bias_any get buffer_size
(const uint16_t in_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y)

ik :

R LN RTT, R[]
riscv._nn_conv_1xn HWC s8 s8 s8 asym bias_any e % KAk
I 22 A7 X K71

e 28
® [in]in_tensor_ch % A\ iK & i E 5=
® [in] ker dim x BN x 4k
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® [in] ker_dim_y BRIy 4E/Z, {E05 1
RE1E:
2 PR R 8] I 5 (I I 2247 XK/

3.4.77 riscv_nn_conv_HWC_s8_s8_s8_asym_bias_any
JRBY:

int32_t riscv_nn_conv_HWC_s8 s8 s8 asym_bias_any (constq7_t *
in_tensor, const uint16_t in_tensor_dim_x, const uint16_t in_tensor_dim_y,
const uint16_t in_tensor_ch, const uint16_t in_tensor_group, const q7_t *
ker_weight, const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const
uint16_t ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const
uint16_t stride_x, const uint16_t stride_y, const int32_t * bias, q7_t *
out_tensor, const int32_t * out_shift, const int32_t * out_scale, const
int32_t out_offset, const int32_t in_offset, const int32_t act_min, const
int32_t act_max, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, g15_t * in_tmp_buf)

i :

ZRRBEATE x My 4EEXS B 175 8 M REBUm A i AT B, Bl
Xt B R AT i B S A AT XS PR B A

BH:

[in] *in_tensor &A% A\ 7K & FIHE 4t

[in] in_tensor_dim_x Hi NGk &R x 4k
[in] in_tensor_dim_y i AsK&ER y 4EE
[in] in_tensor_ch % A7k &K EE % =
[in] in_tensor_group %Ak & ZH%L
[in] *ker_weight & [AIEFIZALE I FREN
[in] out_tensor_ch %t K& 1@ IEL =
[in] ker_dim_x HERUZH) x 4%

[in] ker_dim_y HBRBK y 4E5E

[in] pad_x x 4& & HIH A K/

[in] pad_y y 4 B TR/

[in] stride_x x 4 fIERUE IR

[in] stride_y y 4EFE G RUE IR

[in] *bias & A i & 7] & 15

[out] *out_tensor f&[a)%mH 7k TR £
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[in] *out_shift faBALM ETEE, A THHKE

[in] *out_scale #&IM4aHmEITEE, HTHHkE

[in] out_offset %5k MWL E, HUETEH N Jy-128~127
[in] in_offset fiNIKEHIWALIE, HUETLHE N y-127~128
[in] act_min FRH#&I%H K E B ME, HBUE TGN N-128~127
[in] act_max PRl H o oM, BUE G N y-128~127
[in] out_tensor_dim_x %5k & x 4k

[in] out_tensor_dim_y #itlsk & y 48

[in] *in_tmp_buf &A% A 7k & lim i 2247 X e £

IR[E1E:

0

3.4.78 riscv_nn_conv_HWC_s8 s8 s8 asym_bias_any_get buffer size

R

int32_t
riscv_nn_conv_HWC_s8 s8 s8 asym_bias _any get buffer_size (const
uint16_t in_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y)

Ik :

R AT O ETT, IR (A
riscv._nn_conv. HWC s8 s8 s8 asym bias any BRI 7 B % N IR i 2547
XK

SH:
® [in]in_tensor_ch fINIKENEIEL =
® [in] ker_dim_x HBRUZLK x 4EE
® [in] ker dim_ y HRILH y 4k
IR[EE:

2 BRI H0R [B] e 75 (I I 2217 XK/

3.4.79 riscv_nn_conv_dw_HWC_3x3_s8_s8_s8_asym_bias_any

MUG1181-1.1

R

int32_t riscv_nn_conv_dw_HWC_3x3 s8 s8 s8 asym bias_any
(const int8_t * in_tensor, const int32_t in_tensor_dim_x, const int32_t
in_tensor_dim_y, const int32_t in_tensor_ch, const int8_t * ker_weight,
const int32_t out_tensor_ch, const int32_t pad_x, const int32_t pad_y,
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const int32_t stride_x, const int32_t stride_y, const int32_t * bias, int8_t *
out_tensor, const int32_t * out_shift, const int32_t * out_scale, const
int32_t out_tensor_dim_x, const int32_t out_tensor_dim_y, const int32_t
out_offset, const int32_t in_offset, const int32_t act_min, const int32_t
act_mayx, const int32_t dilation_x, const int32_t dilation_y, int16_t *
tmp_buf)

ik :

ZRRBEATE x Ay 4EEXS B 175 8 A REHUm A/ 1 AT R B 3x3 #%

B, DR AT O B A AT X AR AL
B2Y:

[in] *in_tensor & A% A\ 5K 2 484E

[in] in_tensor_dim_x i AGK&E K x 4EE

[in] in_tensor_dim_y #ANTKER y 4E/F

[in] in_tensor_ch % A\ 5K & (18 i £ &

[in] *ker_weight & AIEFIZAE 1 FREN

[in] out_tensor_ch #ith ik & (1@ IE L &

[in] pad_x x 4& & A K/

[in] pad_y y 4 i3 78 K/

[in] stride_x x 4§ G HE

[in] stride_y y 4B (& AR BE

[in] *bias Fi& I s B 7] & ) F

[out] *out_tensor #&[w% 5k = 1 Fe &t

[in] *out_shift f& AL EFFEE, A THIHKE

[in] *out_scale #&MI4%iHn & HTaE, HTHiHKE

[in] out_tensor_dim_x #Hisk &K x 4ERE

[in] out_tensor_dim vy Hitsk &R y 4k

[in] out_offset % th sk & (WL (E, BB G N y-128~127
[in] in_offset i ATKEMIMIEIE, BUETEHEIN y-127~128

[in] act_min PR AI%) oK &K ME, BUE TG R Y-128~127
[in] act_max BR 4 oKk & i o8, BB S R y-128~127
[in] dilation_x =
[in] dilation_y %

[in] *tmp_buf Z$54t
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B EE :
ZRREUR IR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch Al pad_x/NT 1 LR EAF:, NRIEI-1,
3.4.80 riscv_nn_conv_dw_HWC_s8_ s8_s8_asym_bias_any

R,

int32_t riscv_nn_conv_dw_HWC_s8 s8 s8 asym_bias_any (const
q7_t *in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ch_mult, const uint16_t
ker_dim_x, const uint16_t ker_dim_y, const uint16_t pad_x, const uint16_t
pad_y, const uint16_t stride_x, const uint16_t stride_y, const int32_t * bias,
q7_t * out_tensor, const int32_t * out_shift, const int32_t * out_scale, const
uint16_t out_tensor_dim_x, const uint16_t out_tensor_dim_y, const int32_t
out_offset, const int32_t in_offset, const int32_t act_min, const int32_t
act_mayx, const uint16_t dilation_x, const uint16_t dilation_y, q15 t *
tmp_buf)

i :

PR BHEAE R x Ay 4EFEXT A 75 8 Ar B A/ AT IR LB,
LI B ot i R AT (i L g A\ AT X AR AL

SH:

[in] *in_tensor &A% A\ 7K & FIHE 4t

[in] in_tensor_dim_x Hi NGk &R x 4k
[in] in_tensor_dim_y #ANKER y 48 /%
[in] in_tensor_ch % A7k &K EE % =
[in] *ker_weight & AIEFIZALE I FREN

[in] out_tensor_ch ks p@EELE, %T “ch_mult*
in_tensor _ch”

[in] ch_mult % N\ 5K 5l 18 1) g4
[in] ker_dim_x HRUZH) x 4%
[in] ker_dim_y HBREK y 4E5E
[in] pad_x x 4EFE FI3E TS K/

[in] pad_y y 45 f3E 78 K/

[in] stride_x x 4EFE 15D IR
[in] stride_y y 4 5 RUD IR
[in] *bias & A f B A & K15

MUG1181-1.1 115(166)




3 BB DR

3.4 HRRE

[out] *out_tensor & A% H 5k &= I FE 4l

[in] *out_shift f&AIF&AL I E4REE, HTHiHKE

[in] *out_scale #&MI4iBUnI & R4, HTHiHKE

[in] out_tensor_dim_x %5k & x 4k

[in] out_tensor_dim_y #itisk &R y 48

[in] out_offset %5k M MALE, HUETEH N Jy-128~127
[in] in_offset A TKEKI WAL, HUH LN N-127~128
[in] act_min FRH#&I%H k& BME, HBUE TGN N-128~127
[in] act_max B fil4a H oK & 1 M8, HUEE LY. -128~127
[in] dilation_x %

[in] dilation_y Z

[in] *tmp_buf &=f&%t

IR[E1E:

ZRREUR IR A 05 B, Wi AN L in_tensor_ch 25T
out_tensor_ch MIZIH A, MER[A-1,

3.4.81 riscv_nn_conv_dw_HWC_s8 s8 s8_asym_bias_fast_any
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R

int32_t riscv_nn_conv_dw_HWC_s8 s8 s8 asym_bias fast _any
(const q7_t * in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const q7_t * ker_weight,
const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const uint16_t
stride_x, const uint16_t stride_y, const int32_t * bias, q7_t * out_tensor,
const int32_t * out_shift, const int32_t * out_scale, const uint16_t
out_tensor_dim_x, const uint16_t out_tensor_dim_y, const int32_t
out_offset, const int32_t in_offset, const int32_t act_min, const int32_t
act_max, const uint16_t dilation_x, const uint16_t dilation_y, q15_t *
in_tmp_buf)

ik :

ZBRBUEATE x Ay 4EREN A 55 8 A B m A/ I AT PO R 5 45
B, RS i AT i B A A AT AR PR AL

%ﬁ:

® [in] *in_tensor ¥R AKEFITEE

® [in]in_tensor dim x % ASKEM x 4L
® [in]in_tensor dim_y H#iANIKEN y 4k
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3.4.82

[in] in_tensor_ch %Ak & [1i8E 5=

[in] *ker_weight 48 [AIGEFZALE I 4EE

[in] out_tensor_ch #ith K& (1l IE L &

[in] ker_dim_x HFAZH x 4%

[in] ker_dim_y &RUZK y 4E/%

[in] pad_x x 4EFE FI3E 7S K/

[in] pad_yy 2 I3E 78 K/

[in] stride_x x 4B EFUDER

[in] stride_y y 4G EE

[in] *bias fi& ) s B 7] & 1) 65

[out] *out_tensor #& A% H 5k & I FE £

[in] *out_shift f& A I ERFIFEET, HTHiHKE

[in] *out_scale #&MI4iHUn & a4, HTHiHKE

[in] out_tensor_dim_x %5k & x 4k

[in] out_tensor_dim_y #itisk &R y 4E7

[in] out_offset % th ik & (WL (E, BB G N y-128~127
[in] in_offset i ATKERIMIEIE, BUETEHEINy-127~128

[in] act_min PRAI%) H oK &K ME, BUE TG R y-128~127
[in] act_max PR 5K & iR OCME,  BUE 8 N 8-128~127
[in] dilation_x %
[in] dilation_y %

[in] *in_tmp_buf & A% A TK & I N 2247 X 4R £

REE:

ZREURIINR A 0, B, an S AN L in_tensor_ch 2T

out_tensor_ch FJZIRZ&AE, MR A-1,

riscv_nn_conv_dw_HWC_s8 s8 s8 asym_bias_fast any_ get_buffer_si

ze

MUG1181-1.1

/-%icE

int32_t

riscv_nn_conv_dw_HWC s8 s8 s8 asym_bias fast any get buffer_size
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(const uint16_t in_tensor_ch, const uint16_t ker_dim_x, const uint16_t
ker_dim_y)

ik :

B AT NI, JRIAl riscv_nn_conv dw HWC s8 fast any i
KT 7 AN IR I 2 A2 X K/

BH:
® [in]in_tensor_ch fINKENEIEL =
® [in] ker_dim_x HBRULKI x 4EE
® [in] ker dim y HBRUZIK y 4k
IR[EE:

2 R HCR [5] 75 (R I IS 2 A7 IX K/

3.4.83 riscv_nn_conv_dw_HWC_u8_u8_u8_asym_bias_any
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R

int32_t riscv_nn_conv_dw_HWC _u8 u8 u8 asym_bias_any (const
uint8_t * in_tensor, const uint16_t in_tensor_dim_x, const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_ch, const uint8_t * ker_weight,
const uint16_t ker_dim_x, const uint16_t ker_dim_y, const int16_t ch_mult,
const int16_t pad_x, const int16_t pad_y, const int16_t stride_x, const
int16_t stride_y, const int16_t dilation_x, const int16_t dilation_y, const
int32_t * bias, const int32_t in_offset, const int32_t ker_offset, const
int32_t out_offset, uint8 t * out_tensor, const uint16_t out tensor _dim_x,
const uint16_t out_tensor_dim_y, const int32_t act_min, const int32_t
act_mayx, const int32_t out_shift, const int32_t out_scale)

ik :

PR BAEAE R x Ay 4EFEXT TS 8 Ar B Hd A/ i AT IR LB,
LI B ot i Y R AT (i L A\ AT X AR AL

BH:

[in] *in_tensor &A% A\ 7K & FIHE 4t

[in] in_tensor_dim_x #i NGk &R x 4k
[in] in_tensor_dim_y i AsK&ER y 4EE
[in] in_tensor_ch A7k & REEL =
[in] *ker_weight & & FZA E ) Fa £
[in] out_tensor_ch i 7k = )@ 1E £ &=
[in] ker_dim_x &FAZI x 4
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[in] ker_dim_y &K y 45

[in] ch_mult % A\ 7K Sl 18 1) 4L

[in] pad_x x 4EFE FI3E 7S K/

[in] pad_y y 4R I3 78 K/

[in] stride_x x 4k B G FUDER

[in] stride_y y 4GP ER

[in] dilation_x 7=

[in] dilation_y Z

[in] *bias 45 ) & 7] & I FE £

[in] in_offset i ANIKEKIRFLME, HUE T E R Jy-255~0
[in] ker_offset HHZEMMAEAE, HUEE N A-255~0

[in] out_offset % th sk & M mFeE, HUEIE Ny 0~255
[out] *out_tensor & [n) % H 5Kk & IF8 4T

[in] out_tensor_dim_x %5k & x 4k

[in] out_tensor_dim_y #itisk &R y 4E7

[in] act_min PRI%) oK & i/ ME, BUETEE Ny 0~255
[in] act_max PR % H & 1 oRME,  BUE G Ny 0~255
[in] out_shift %t 5k E R &

[in] out_scale %t 7K = 148 iUE

IR[E1E:

Z BRI A 05 I, dn SR A AN A2 ch_mult A1 ker_dim_x #F
& 2 R R A AR SR AT, R -1

3.4.84 riscv_nn_conv_1x1_HWC_f16_f16_f16_bias_any

RE:

int32_t riscv_nn_conv_1x1_HWC_f16_f16_f16_bias_any (const
float16_t * in_tensor, const uint16_tin_tensor_dim_x, const uint16 _t
in_tensor_dim_y, const uint16_t in_tensor_ch, const float16_t *
ker_weight, const uint16_t out_tensor_ch, const uint16_t ker_dim_x, const
uint16_t ker_dim_y, const uint16_t pad_x, const uint16_t pad_y, const
uint16_t stride_x, const uint16_t stride_y, const float16_t * bias, float16_t *
out_tensor, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, float16_t * in_tmp_buf, float16_t * tmp_buf)

it :
PR AE R x Ry 28 B 0 T A Nl AT 131 BB
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® ©6 6 6 6 6 6 &6 6 0 0 O 0 O O O O o

&

[in] *in_tensor & A% A\ 5K 2 484E

[in] in_tensor_dim_x #i 5K & x 4EE
[in] in_tensor_dim_y HANIKER y 48/
[in] in_tensor_ch % A\ 5K & (1)1 i £ &
[in] *ker_weight 48 [AIGEFZALE I 4EE
[in] out_tensor_ch %t 7k & 1K)l i $ =
[in] ker_dim_x &HUZK x 4E/E

[in] ker_dim_y &HUZIK y 48/

[in] pad_x x 4& & IIH A K/

[in] pad_yy 2 I3E 78 K/

[in] stride_x x 4§ G0 HE

[in] stride_y y 4EZ 5B ER

[in] *bias Fi& I s & [v) & A FE

[out] *out_tensor &% H Kk & (e 4t
[in] out_tensor_dim_x %5k @i x 4k
[in] out_tensor dim_y #iHisk &R y 4k
[in] *in_tmp_buf =4t

[in] *tmp_buf &=f&4t

REE:

!
%

B

0

AN LR KA
in_tensor_ch 4 %%t
out_tensor_ch 2 HI{& %
ker_dim_x1

ker_dim_y 1

pad x 0

pad_y 0

stride_x 1

stride_y 1

120(166)




3 BAAUE L iR 3.4 BRI

3.4.85 riscv._nn_conv_ HWC f16 f16 f16 bias

R,

int32_t riscv_nn_conv_HWC _f16_f16_f16_bias (const float16_t *
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const float16_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const float16_t * bias,
float16_t * out_tensor, const uint16_t out_tensor_dim, float16 _t *
in_tmp_buf, float16_t * tmp_buf)

ik :
2 RN 2 B U N M AT AR

&

[in] *in_tensor &A% A\ 7K & FIHE4t

[in] in_tensor_dim %\ 5K & 14k

[in] in_tensor_ch %Ak &EREEL &
[in] *ker_weight & AIEFIZAE 1 FREN
[in] out_tensor_ch #ij 5k & 1ETE S =
[in] ker_dim & AAZ 4

[in] pad AR/

[in] stride &RUS I

[in] *bias & 7 f B A & K15

[out] *out_tensor #& A ik & 1 Fe £
[in] out_tensor_dim % ik & K4k
[in] *in_tmp_buf 5 [F% A 7K & I N 22 47 X R Fa 5t
[in] *tmp_buf &=f&4t

IR[E1E:

0

®© 6 6 6 6 6 &6 6 06 0 0 o o )

3.4.86 riscv._nn_conv_dw_HWC f16 f16 f16 bias

JREY:

int32_t riscv_nn_conv_dw_HWC f16_f16_f16_bias (const float16_t *
in_tensor, const uint16_t in_tensor_dim, const uint16_t in_tensor_ch,
const float16_t * ker_weight, const uint16_t out_tensor_ch, const uint16_t
ker_dim, const uint16_t pad, const uint16_t stride, const float16_t * bias,
float16_t * out_tensor, const uint16_t out tensor_dim, float16 _t*
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in_tmp_buf, float16_t * tmp_buf)
iR :
2 R HON K5 B2 7 s A\ M R AT IR G AR

&

[in] *in_tensor & A% A\ 5K 2 454E

[in] in_tensor_dim %\ 5K & H4E

[in] in_tensor_ch % A\ 5K & 18 i £ &
[in] *ker_weight 48 [AIGEFZALE I HEE
[in] out_tensor_ch #ith K = (1l IE L &
[in] ker_dim &A% 4k

[in] pad AR/

[in] stride GRS

[in] *bias Fi& I s B [v) & A F

[out] *out_tensor &% H Kk & (I FE £t
[in] out_tensor_dim % 5Kk & HI4E
[in] *in_tmp_buf &A% A\ 7K & im 2247 X B fe £t
[in] *tmp_buf &=f&%t

yAEILER

ZRRBURIINRE) 05 AN, S AN L in_tensor_ch T
out_tensor_ch MIZIR &4, MER[A-1,

3.5 EEFERY

EERL R B DU A B A — M BLCEFERE, 4R PN E—MnE
CHnRA T SN FEMBCEERE SRS, Bl (RS 8 i
B, A5 8 BHD. RS 8 B, A5 8 MBE). (A5 16
R, ARS8 ALEEHD . CERFS 16 A% d, A4S 16 A0 M
CERERF A, PR RD.

® 6 6 6 6 6 6 6 06 0 0 o o )

3.5.1 riscv_nn_fc_s8 s8 s8 sft bias

R

int32_triscv_nn_fc_s8 s8 s8 sft bias (const q7_t * in_vec, const
q7_t * wt_mat, const uint16_t size, const uint16_t wt_row _num, const
uint16_t bias_Ishift, const uint16_t out_rshift, const q7 t * bias, q7_t*
out_vec, q15_t * in_tmp_buf)
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ik -

e N EERRR S, HTARTT 8 A A, LR R
HT AR EAL .

%ﬁk
[in] *in_vec &A% H & K5
[in] *wt_mat $i& 1A A EHE R 4R £
[in] size fIARIERTCREE
[in] wt_row_num BLEHEFERI1T 5L
[in] bias_Ishift fi & /% &
[in] out_rshift AT &
[in] *bias 5 A fii & [ B K
[out] *out_vec F&[a)f i [m) & 48 £
[in] *in_tmp_buf &4t
BE{E:
0
aNIE
#define IN_SIZE 2048
#define OUT_SIZE 256
#define BIAS_LSHIFT 9 //Scale up the bias by 2°
#define OUT_RSHIFT 9 //Scale down the outputs by 1/2°
qg7_tin_vec[IN_SIZE] ={...};
q7_t wt_mat[IN_SIZE * OUT_SIZE] {..};
q7_t bias[OUT_SIZE] ={...};
q7_tout vec[OUT_SIZE];

riscv_nn_fc_s8 s8 s8 sft bias (in_vec, wt_mat, IN_SIZE,
OUT_SIZE, BIAS_LSHIFT, OUT_RSHIFT, bias, out_vec, NULL);

3.5.2 riscv_nn_fc s8 s8 s8 sft bias fast
JEilp

int32_triscv_nn_fc_s8 s8 s8 sft bias fast (const q7_t * in_vec,
const q7_t * wt_mat, const uint16_t size, const uint16_t wt_row_num,
const uint16_t bias_Ishift, const uint16_t out_rshift, const q7_t * bias, q7_t
*out_vec, q15_t * in_tmp_buf)
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3 BB DR

3.5 &EFEHE

ik -

ZR e N EER RS, HTARTS 8 A A, LR R
175 AR AN TR AL AT AL o

SH:
[in] *in_vec #&mI%IA A& K] T5%
[in] *wt_mat THW*XE%EMEE’JT kYt
[in] size fIARIERTCREE
[in] wt_row_num BLCEHREIATEL
[in] bias_Ishift fi& KA &
[in] out_rshift %A=
[in] *bias 45 n i & 7 & 1) Fa £
[out] *out_vec &% H 7] &= FEET
[in] *in_tmp_buf $& A% A& iim i 2247 X 4R £
IR[E{E:

0
L

ZERET, BINAETLL AN riscv_nn_fc_s8 wt_converter B 8] (158 B AL AR T
PR SERE

3.5.3riscv_nn_fc _s16 _s16_s16_sft bias

MUG1181-1.1

[RE:

int32_triscv_nn_fc_s16_s16_s16_sft bias (const g15_t * in_vec,
const g15_t * wt_mat, const uint16_t size, const uint16_t wt_row_num,
const uint16_t bias_Ishift, const uint16_t out_rshift, const q15_t * bias,
g15_t * out_vec, g15_t* tmp_buf)
ik -

ZREUE D EIEREE RS, HTAERS 16 fCBEmA, PLE
AT HE TR AL ) EAL
BH:
® [in] “in_vec FR[AHIAIRIERITRET
® [in] *wt_mat FE[AIBCEAE FERITEET
® [in] size A MEMIIIGEREE
® [in]wt row num BUEHERE KT EL
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3 BB DR

3.5 &EFEHE

[in] bias_Ishift fi & 1)/ &

[in] out_rshift AT &

[in] *bias &) & 7] & HE 4
[out] *out_vec a7t F) & 1) 484%
[in] *tmp_buf Z=$&4%t+

IR[E{E:

0

3.5.4 riscv_nn_fc s16 s16 s16_sft bias fast

MUG1181-1.1

R,

int32_t riscv_nn_fc_s16_s16_s16_sft bias_fast (const q15_t * in_vec,
const g15_t * wt_mat, const uint16_t size, const uint16_t wt_row_num,
const uint16_t bias_Ishift, const uint16_t out_rshift, const q15_t * bias,
g15_t * out_vec, q15_t *in_tmp_buf)

i :

RO N EER RS, HTAERS 16 s A, LR
AT SRR AN TR B AL

.
[in] *in_vec &A% A & K5
[in] *wt_mat &I E AR B FE £
[in] size FA R EFTGREE
[in] wt_row_num BLEHEFERI1TEL
[in] bias_Ishift fi & )/ &
[in] out_rshift %t K452 &
[in] *bias & 7 f B 7] & KI5
[out] *out_vec & % Al &= IFEET
[in] *in_tmp_buf & [F% A A & I N 22 47 X R Fa 5
IR[EE:
0
!

ZeRE, N EIR DL — N riscv_nn_fc_s16_wt_converter B3R Bl 58 B A7 RS X
(A B A

® 6 6 6 6 6 o o o )
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3.5.5 riscv_nn_fc_mat vec _sl16 _s16 s8 sft bias

R,

int32_t riscv_nn_fc_mat_vec_s16_s16_s8_ sft bias (const q15_t *
in_vec, const q7_t * wt_mat, const uint16_t size, const uint16_t
wt_row_num, const uint16_t bias_Ishift, const uint16_t out_rshift, const
q7_t * bias, q15_t * out_vec, q15_t * tmp_buf)

ik :

RS — MRS 16 MR A B L — MRS 8 L REHU
HFERE, DL H AT E TR AL AL .
BH:
[in] *in_vec &A% A & K5
[in] *wt_mat &I E A B TR £
[in] size FIA R EFTGREE
[in] wt_row_num BLEHEFERI1TEL
[in] bias_Ishift fi& KA &
[in] out_rshift %t K142 &
[in] *bias Fi& I s & [v) & A FE
[out] *out_vec &%t [ & FFE4E!
[in] *tmp_buf &=f&%t
IR[E{E -

0

3.5.6 riscv_nn_fc_mat vec s16 s16 s8 sft bias fast

RE:

int32_t riscv_nn_fc_mat_vec s16_s16_s8 sft bias fast (const q15_t
*in_vec, const q7_t * wt_mat, const uint16_t size, const uint16_t
wt_row_num, const uint16_t bias_Ishift, const uint16_t out_rshift, const
qg7_t * bias, q15_t * out_vec, q15_t * tmp_buf)

it :

ZREECIL NS 16 A B AR I L — AN S AR U
P 8 A EBAOBUEIE I, DARO R AT S TR A A AL

Y
® [in] “in_vec fRAMIAINEITEE
® [in] *wt_mat $5 B EFEFERITRE
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3 BB DR

3.5 &EFEHE

[in] size B ATIENTCRIE

[in] wt_row_num FCEHFERIATEL
[in] bias_Ishift & KA &

[in] out_rshift #iH AT &

[in] *bias 45 ) & 7] & HE 4
[out] *out_vec a7t F) & 1) 484E
[in] *tmp_buf Z=$&4%t+

IR[E{E:

0

!
LB, BWIANAETLL AN riscv_nn fc_mat vec s8 wt converter BRECR [F] 178 B
At AL HE P

3.5.7 riscv_nn_fc_s8_s8_s8 sym_bias

MUG1181-1.1

[RE:

int32_triscv_nn_fc_s8 s8 s8 sym bias (const q7_t * in_vec, const
g7_t* wt_mat, const uint16_t size, const uint16_t wt_row_num, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
const g31_t * bias, q7_t * out_vec, q15_t * in_tmp_buf)

ik -

RS N EERE RS HTART 8 (B m A A, DL
i Y RAT i L B N AT B AL

BY:

[in] *in_vec f&m%A A &1
[in] *wt_mat & A1 EH R 1 Fa £
[in] size AR I ICREE

[in] wt_row_num BLEHEFERI1TEL
[in] pre_rshift 48T H 14 7 &
[in] out_scale % 48 HE

[in] post_rshift 47 fE %0 45 % 2
[in] *bias 8 [ fi & 7] &

[out] *out_vec &A%t 7] & FE4E!
[in] *in_tmp_buf $& )4 a) & I B 2247 X 1 Fe &
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REE:
0
!
B G E W AR AT TR AS AL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.5.8 riscv_nn_fc_s8_s16_s8_sym_bias

% p

int32_triscv_nn_fc_s8 s16_s8 sym_ bias (const q7_t * in_vec, const
q7_t* wt_mat, const uint16_t size, const uint16_t wt_row _num, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
const g31_t * bias, q15_t * out_vec, q15_t * in_tmp_buf)

1k -

ZRER N EIERERE, HTA/S 8 BB AMATT T 16 {
B, DAL e AT e B A A AT FR AL -

BH:
[in] ¥in_vec &A% A& FTEE
[in] *wt_mat $i [a) B 5 FE ) a4t
[in] size FIA AR TCREE
[in] wt_row_num BLEHEFERIFTEL
[in] pre_rshift 48 CaETHH A=
[in] out_scale % A48 A
[in] post_rshift 4&7Us %k A &
[in] *bias 8 [ fii & 7] & 1
[out] *out_vec Falalf [l & 1484
[in] *in_tmp_buf $& A4 A [n) & llm I 2247 X 1R £
IR[EME:

0

!
W B EEWARAF AT T R AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.5.9 riscv_nn_fc_u8_u8_s8_sym_bias

JRE.
int32_triscv_nn_fc u8 u8 s8 sym bias (const u8 t *in_vec, const

MUG1181-1.1 128(166)




3 BB DR

3.5 &EFEHE

g7_t * wt_mat, const uint16_t size, const uint16_t wt_row_num, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
const g31_t * bias, u8_t * out_vec, q15_t * in_tmp_buf)

ik :

RO N EERR RS, IR T 8 B A A, LR
AT O B g A AR AR B AL o

>

b

o

1

&

[in] *in_vec #&mIfA A& et
[in] *wt_mat 8R4 E5E PR Fa 5t
[in] size FIA R EFTTREE

[in] wt_row_num BLEHEFERI1TEL
[in] pre_rshift 4&CATHIH A=
[in] out_scale % 48 HE

[in] post_rshift #7805 %0 14 &
[in] *bias & A B A1) & K1 5

[out] *out_vec & % H A1 &= IFEET
[in] *in_tmp_buf $& A4 [a) &I I 247 X B Fe £t
IR[E1E:

0

® 6 6 6 6 6 06 o o o )

E!
SRR ARAE BT HEAT IR A 60, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.5.10 riscv_nn_fc_u8_s8 s8_sym_bias

MUG1181-1.1

[RE:

int32_triscv_nn_fc_ u8 s8 s8 sym bias (constu8 t *in_vec, const
g7_t* wt_mat, const uint16_t size, const uint16_t wt_row_num, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
const g31_t * bias, q7_t * out_vec, q15_t * in_tmp_buf)

ik :
ZRBGE N EIERER, HT RS 8 BB ANE TS 8 17
ARG, LSO AT O B A AN BREAL
28
® [in] *in_vec FRMEIAFAIEIITRE
® [in] *wt_mat F& HAEFERERITREN
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3.5 &EFEHE

[in] size B ATIENTCRIE
[in] wt_row_num FCEHFERIATEL
[in] pre_rshift 4&ATHIH A=
[in] out_scale % AI4a A
[in] post_rshift 4780 it A 7 &
[in] *bias Fi& A B 7] & 1) 845
[out] *out_vec Fa[a%H & 1I4EE
[in] *in_tmp_buf $& A4 [a) & I I 247 X 1 £t
IR[E1E:

0
!

W SR B ARAE BT HEAT IR AE 60, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.5.11 riscv_nn_fc_u8_s16_s8_sym_bias

MUG1181-1.1

[RE:

int32_triscv_nn_fc u8 s16 _s8 sym bias (const u8 t * in_vec, const
g7_t* wt_mat, const uint16_t size, const uint16_t wt_row_num, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
const g31_t * bias, q15_t * out_vec, q15_t * in_tmp_buf)

ik -

ZR e N EIERRR S, AT S 8 MG AN S 16 fif
B, DAL e AT e B A AT FR AL -

BY:

[in] *in_vec f&m%A A &1
[in] *wt_mat & 1B EH R 1 Fa £
[in] size FIAAIEFTCREE

[in] wt_row_num BLEHEFERI1TEL
[in] pre_rshift 48T H 14 7 &
[in] out_scale % 48 HE

[in] post_rshift 47 fE %0 45 % 2
[in] *bias 8 [ fi & 7] & %

[out] *out_vec &A% 7] & FE4!
[in] *in_tmp_buf $& A% M) &I 2247 X R £
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REE:
0
!
W G EWARAF BT R TR AL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.5.12 riscv_nn_fc_s8_s8_s8_sym

% p

int32_triscv_nn_fc_s8 s8 s8 sym (constq7_t *in_vec, constq7 t*
wt_mat, const uint16_t size, const uint16_t wt_row_num, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, g7 _t*
out vec, q15_t *in_tmp_buf)

1k -

ZRER N EIERERE, HTARS 8 BBt ANt , LA
B AT X PR AL -

BH:
[in] ¥in_vec &A% A& FTEE
[in] *wt_mat $i [a) B 5 FE ) a4t
[in] size FIA AR TCREE
[in] wt_row_num BLEHEFERIFTEL
[in] pre_rshift 48 CaETHH A=
[in] out_scale % A48 A
[in] post_rshift 4&7Us %k A &
[out] *out_vec Falalfa [l & 1484
[in] *in_tmp_buf $& A4 A [a) &l I 2247 X B R £
IR[EME:

0

!
SRR AR BT HEAT IR AE 60, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.5.13 riscv_nn_fc_s8 s16_s8_sym
JRE:

int32_triscv_nn_fc_s8 s16_s8 sym (constq7_t *in_vec, constq7 t*
wt_mat, const uint16_t size, const uint16_t wt_row_num, const uint16_t
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3 BB DR

3.5 &EFEHE

pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15_t *
out_vec, q15_t * in_tmp_buf)

ik :
ZREE M EIEEERE, HTAERS 8 BB AMARTS 16 {7
ARG, DL AT PR A
BH:
[in] *in_vec f& Mm% F &1
[in] *wt_mat #& A4 E5E PR T &t
[in] size FIA IR EFTTREE
[in] wt_row_num FCEHFERIATEL
[in] pre_rshift 4% 04 5% &
[in] out_scale % H FIZETHUE
[in] post_rshift #7805 %0 14 % &
[out] *out_vec & % A &= FEEN
[in] *in_tmp_buf $& A4 [a) & I I 247 X B Fe £t
IR[E1E:
0

!

SR B ARAE BT HEAT IR AS AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.5.14 riscv_nn_fc_u8 u8 s8_sym

MUG1181-1.1

[RE:

int32_triscv_nn_fc u8 u8 s8 sym (constu8 t*in_vec, constq7 t*
wt_mat, const uint16_t size, const uint16_t wt_row_num, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, ug t*
out vec, q15_t *in_tmp_buf)

ik -

RS N EIERE RS, HT RS 8 LB A A, LR
B AT R FR AL o

S

® [in] *in_vec FRMEIAFAIEIIIRES
® [in] *wt_mat F& AL EFEREIITREN
® [in] size AN ER TR E
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3.5 &EFEHE

[in] wt_row_num BLEHEFERIFTEL
[in] pre_rshift 4&ATHH A=
[in] out_scale %t A48 HE
[in] post_rshift 4780 it A 7 &
[out] *out_vec Fa A% H & 1I4EET
[in] *in_tmp_buf $& A4 [a) & I I 247 X 1R £t
IR[E1E:
0
!

B G E W ARAF AT T PR ASAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.5.15 riscv_nn_fc_u8 s8_s8_sym

MUG1181-1.1

[RE:

int32_triscv_nn_fc u8 s8 s8 sym (constu8 t*in_vec, constq7 _t*
wt_mat, const uint16_t size, const uint16_t wt_row_num, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, g7 _t *
out vec, q15_t *in_tmp_buf)

1k -

RS N EERRR S, TS 8 MMM AN TS 8 fif
B, LSO e AT SRR E AL

BY:
[in] *in_vec f&mI%A A 214
[in] *wt_mat & 1B E R 1 F £
[in] size AR IIICREE
[in] wt_row_num BLEHEFERI1TEL
[in] pre_rshift 48Tt 04 7 &
[in] out_scale % AI46 A
[in] post_rshift 4&7Us %k A &
[out] *out_vec &A% 7] & FE4!
[in] *in_tmp_buf $& A% [F) &I 2247 X R £
IR[EE :

0

“EE‘ |
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W B W ARAF AT T B AEAL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.5.16 riscv_nn_fc_u8_s16_s8_sym
[FE:

int32_t riscv_nn_fc_u8_s16_s8 sym (const u8_t * in_vec, const q7_t
* wt_mat, const uint16_t size, const uint16_t wt_row_num, const uint16_t
pre_rshift, const uint16_t out_scale, const uint16_t post_rshift, q15_t *
out_vec, q15_t * in_tmp_buf);

ik :
ZREE M EIEEEREL H TR 8 M BBIMAA RS 16 {7
B, DLAON AT PR AL
SH:
[in] *in_vec #&mI%A A& a4t
[in] *wt_mat &I E AR PR FE £
[in] size A [FEK TR R
[in] wt_row_num BLEHEFERI1TEL
[in] pre_rshift 4T H 04 =
[in] out_scale % 48 A
[in] post_rshift Za78U5 % A&
[out] *out_vec & % A1 &= IFEET
[in] *in_tmp_buf F& %A 1A &I I 2247 X 1 Fe £t
IR[E1E:
0
!

SRR ARAE BT HEAT IR A6, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.5.17 riscv_nn_fc_s8_s8 s8_sym_bias_fast

[RE:

int32_triscv_nn_fc s8 s8 s8 sym_ bias fast (const q7_t * in_vec,
const q7_t * wt_mat, const uint16_t size, const uint16_t wt_row_num,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, const q31_t * bias, q7_t * out_vec, q15_t * in_tmp_buf)
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3 BB DR

3.5 &EFEHE

ik -

RO N EERE RS, HTART 8 (B, DL
VAT I BN . S AR AR AR EAL -

>

b

o

2

[in] *in_vec f&mI%HA M2 1T
[in] *wt_mat #&RIA E 56 PR Fa &t
[in] size FIA R EFTTREE
[in] wt_row_num BLCEHREIATEL
[in] pre_rshift 48T H 094 5 &
[in] out_scale %t A48 THE
[in] post_rshift Za78U5 % A&
[in] *bias Fi& I s & [v) & A F
[out] *out_vec &M% Ml &£
[in] *in_tmp_buf 45 m4m A 1) & iim i 2217 X 485
IR[E{E:
0
!
1. ZEeh, mAaEFLL AN riscv_nn_fc_s8 wt_converter BREUR [F] 138 B A7 A%
AL

2. Wl EGRERTIT M AEAL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

® 6 6 6 6 6 06 o o o )

3.5.18 riscv_nn_fc_s8_s16_s8_sym_bias_fast

MUG1181-1.1

[RE:

int32_triscv_nn_fc_s8 s16_s8 sym bias_fast (constq7_t * in_vec,
const g7_t * wt_mat, const uint16_t size, const uint16_t wt_row_num,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, const q31_t * bias, q15_t * out_vec, q15_t * in_tmp_buf)

ik -

e N EIERRR S, TS 8 B MG AN S 16 fif
A, DU AT e B 38 SORBRAD AR &AL -

BHY:

® [in] *in_vec FRMHEIAAIEIITRE
® [in] *wt_mat F& HBEFEREIITREN
® [in] size MIAMEIICELE
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3.5 &EFEHE

[in] wt_row_num BLEHEFERIFTEL
[in] pre_rshift 4&ATHH A=
[in] out_scale %t A48 HE
[in] post_rshift 47 fE % 1A % &
[in] *bias Fi& A B 7] & 1) 845
[out] *out_vec a7t F) & 1) 484E
[in] *in_tmp_buf $& A4 [a) & I I 247 X 1 FR £t
IR[EE:
0
!
1. ZEeh, WA AERLL AN riscv_nn_fc_s8 wt_converter BREUR [F] 138 B A7 A%
AL R

2. WMl B EGRERTIT W EAEAL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.5.19 riscv_nn_fc_u8_u8_s8_sym_bias_fast

MUG1181-1.1

[RE:

int32_triscv_nn_fc u8 u8 s8 sym bias fast (constu8 t*in_vec,
const g7_t * wt_mat, const uint16_t size, const uint16_t wt_row_num,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, const q31_t * bias, u8_t * out vec, q15_t * in_tmp_buf)

ik -

RS N EERE RS, HT RS 8 MmN, LR
B HS BT B AN L A8 AN R AL

BY:

[in] *in_vec f&m%A A& 1)t
[in] *wt_mat & 1B E R 1 Fa £
[in] size AR ICREE

[in] wt_row_num BLEHEFERIFTEL
[in] pre_rshift 48 CHETHH A=
[in] out_scale % 48 HE

[in] post_rshift 47 fE %0 45 % 2
[in] *bias Fi& A f & r] & 1) 5

[out] *out_vec &A%t 7] & FE4E!
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® [in] *in_tmp_buf F&[A1%A [F] & lim i 2247 X K HR £

IR[EE:
0

!

1. ZEeh, WA AERLL AN riscv_nn_fc_s8 wt_converter BRI [F] 138 B AR A%
TR AR

2. HCE B RAE AT IEAT B RS AL,  RIT out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.5.20 riscv_nn_fc_u8_s8_s8_sym_bias_fast

% p

int32_triscv_nn_fc u8 s8 s8 sym bias fast (const u8 t*in_vec,
const g7_t * wt_mat, const uint16_t size, const uint16_t wt_row_num,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, const q31_t * bias, q7_t * out_vec, q15_t * in_tmp_buf)

1k -

ZREUE N EERRR S, TS 8 M BEEGm AN TS 8 fif
B, DO AT W BRI 3 SOHIRAD FR &AL -

BH:
[in] *in_vec &A% A& FTEE
[in] *wt_mat & mI B E R 1 Fa £
[in] size FIA AR TCREE
[in] wt_row_num BLEHEFERI1TEL
[in] pre_rshift 48 CHTHH A=
[in] out_scale % 46 A
[in] post_rshift #&7Us %tk A &
[in] *bias & [ fii & 7] & 1
[out] *out_vec &A%t 7] & FE4E!
[in] *in_tmp_buf $& A4 A [n) & llm i 2247 X 1R £
IR[EE :

0

¥
1. iZEEeh, MAERLL—/NH riscv_nn_fc s8 wt converter BREUR 1] (11758 B AR5 A%
AR
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2. WMl EGRERTT AN, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.5.21 riscv_nn_fc_u8_s16_s8_sym_bias_fast

R,

int32_t riscv_nn_fc_u8_s16_s8 sym_bias fast (const u8_t * in_vec,
const q7_t * wt_mat, const uint16_t size, const uint16_t wt_row_num,
const uint16_t pre_rshift, const uint16_t out_scale, const uint16_t
post_rshift, const q31_t * bias, q15_t * out_vec, q15_t * in_tmp_buf)

ik :
ZREE — M EIEEERE, H TR 8 M BBIMAMARTS 16 {7
BRGH, DU PAT R E RN S SO A FREAL .
SH:
[in] *in_vec &A% F & K15
[in] *wt_mat &I E AR PR FE £
[in] size A [FEK TR R
[in] wt_row_num BLEHEFERI1TEL
[in] pre_rshift 4&CATHIH A=
[in] out_scale % 48 A
[in] post_rshift Za78U5 % A&
[in] *bias i [ fh B [7) & H 45 %
[out] *out_vec & % A1 &= IFEET
[in] *in_tmp_buf $& A% [a) & I I 247 X B Fe £t
IR[E{E -
0
!
1. ZEEeh, N aEFLL—ANH riscv_nn_fc_s8 wt_converter BREUR [H] 138 B A A%
B E AR

2. Wl EGRERTIT A AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.5.22 riscv_nn_fc_s8_s8_s8_sym_fast

[RE:

int32_triscv_nn_fc_s8 s8 s8 sym_ fast (const q7_t * in_vec, const
q7_t * wt_mat, const uint16_t size, const uint16_t wt_row_num, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
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q7_t * out_vec, q15_t * in_tmp_buf)
iR :

e N EER R RS, HTART 8 (B A A, DL
TH AT 2 AR SRR B AL

=

2

[in] *in_vec #&mIfA A& KHa 4t
[in] *wt_mat 8R4 E5E PR Fa &t
[in] size FIA R EFTTREE
[in] wt_row_num BT
[in] pre_rshift 4&ATHH A=
[in] out_scale % 48 HE
[in] post_rshift #7805 %0 14 &
[out] *out_vec & % H A &= FREN
[in] *in_tmp_buf $& A4 [a) & I I 2247 X B Fe £t
IR[E{E:
0
E!
1. ZEeh, mAEERLL AN riscv_nn_fc_s8 wt_converter BREUR [F] 138 B A7 A%
B E AR
2. Wl ESRERTIT S AEAL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

® 6 6 6 o6 6 o o o )

3.5.23 riscv_nn_fc_s8_s16_s8 sym_fast

MUG1181-1.1

[RE:

int32_triscv_nn_fc_s8 s16_s8 sym fast (const q7_t * in_vec, const
g7_t* wt_mat, const uint16_t size, const uint16_t wt_row_num, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
g15_t * out_vec, g15_t*in_tmp_buf)

*‘E]‘Zi:
R N EIERERE, HTAEMNS 8 MBEEMAARS 16 fi7
B, DL H AT A AR TRF FR E AL .
%ﬁ:
® [in] *in_vec FRMHEIAAIEIITRE
® [in] *wt_mat F&RIALEHERIFE £
® [in] size A ENICELE
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® [in]wt row num BUEHERE 4T
® [in] pre_rshift 4iJaTHiH A B E
® [in] out_scale %t 4 HUE
® [in] post_rshift 4& 5y H A RS &
® [ouf] *out_vec Fa[afiH M EMFEE
® [in] *in_tmp_buf Fi& A% 7] & Ik 2247 X B3R £
IR[E{E:
0
!
1. ZEEeh, mAAEFRL AN riscv_nn fc s8 wt converter BREGR [A] 1938 B RS
AL
2. HiHUKBAEMRAT AT T RIS AL, B out = ((out >> pre_rshift) * out_scale) >>

post_rshift,

3.5.24 riscv_nn_fc_u8_u8_s8_sym _fast

MUG1181-1.1

[RE:

int32_triscv_nn_fc u8 u8 s8 sym fast (constu8 t *in_vec, const

g7_t* wt_mat, const uint16_t size, const uint16_t wt_row_num, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
u8 t* out vec, q15 t *in_tmp_buf)

ik -

RS N EERE RS, HT RS 8 LB m A A, LR

i HY AT S SRS R AL
24

[in] *in_vec &A% A& FTEE

[in] *wt_mat & A1 EH R 1 Fa £

[in] size AR I ICREE

[in] wt_row_num BLEHEFERI1TEL

[in] pre_rshift 48T H 14 7 &

[in] out_scale % 48 HE

[in] post_rshift 47 fE %0 145 % 2

[out] *out_vec &A% 7] & FE4E!

[in] *in_tmp_buf $& A% [F) &I 2247 X R £
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REE:
0

!

1. ZeFeh, A mER LA riscv_nn_fc_s8 wt_converter BRECE [A] 158 B A7 A%
TR AR

2. B AEWARERTHEAT AL, Bl out = ((out >> pre_rshift) * out_scale) >>
post_rshift,

3.5.25 riscv_nn_fc_u8_s8 s8_sym_fast

[RE.

int32_triscv_nn_fc_u8 s8 s8 sym fast (const u8 t *in_vec, const
g7_t* wt_mat, const uint16_t size, const uint16_t wt_row_num, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
qg7_t * out_vec, q15_t*in_tmp_buf)

TR
DR N EERRR S, TS 8 M BEEGm AN TS 8 if
B, LURO A AT RS SRR AT AR &AL -

23

[in] *in_vec &A% A& FTEE
[in] *wt_mat $i [a) B 5 FE ) R4t
[in] size AR EIIICREE

[in] wt_row_num B 5475
[in] pre_rshift 48T o 04 7 &
[in] out_scale % AI46 A

[in] post_rshift #&7Us %tk A &
[out] *out_vec Falalfa i [l & 1484
[in] *in_tmp_buf $& [A)4a A [n) & llm I 2247 X 1R £
IR[EME:

0

E!

1. ZEEeh, A aERLL AN riscv_nn_fc_s8 wt_converter BRI [H] 138 B A A%
B E AR o

2. WMl EPRERTT AN, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.
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3.5.26 riscv_nn_fc_u8_s16_s8_sym_fast
[RE.

int32_t riscv_nn_fc_u8_s16_s8 sym_fast (const u8_t * in_vec, const
g7_t * wt_mat, const uint16_t size, const uint16_t wt_row_num, const
uint16_t pre_rshift, const uint16_t out_scale, const uint16_t post_rshift,
g15_t * out_vec, q15_t * in_tmp_buf)

ik :

ZREE DN EIEEEREL H TR 8 M BBIMAMARTS 16 {7
R, LA H AT S ARSI R AL
BH:
[in] *in_vec &A% A & K5
[in] *wt_mat &I E A B TR £
[in] size FIA R EFTGREE
[in] wt_row_num BLEHEFERI1TEL
[in] pre_rshift 485 14 5% &
[in] out_scale % H FIZETBUE
[in] post_rshift #7805 %0 14 &
[out] *out_vec & % A &= FEEN
[in] *in_tmp_buf $& A4 [a) & I I 2247 X B Fe £t
IR[E1E:

0

E!

1. ZEEh, MAEER - DHES iscv_nn_fc_s8 wt_converter iR 0] ({38 B FEA% #%
AL E HERE

2. Wl B ESRERTIIT AL, B out = ((out >> pre_rshift) * out_scale) >>
post_rshift.

3.5.27 riscv_nn_fc_s8 wt _converter

[RE:

void riscv_nn_fc_s8 wt_converter (const q7_t * wt_mat, const
uint32_t size, const uint32_t wt_row_num, q7_t * wt_mat_out)

ik -

X MERRE, AT AR 8 M AUEHWE LK LL “fast” 44 K]
EEE R
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BY:
® [in] *wt_mat Fi HBCEFEREMIFREN
® [in] size WA EN TR E
® [in] wt_row_num BUEEHIRERIFTEL
® [out] *wt_mat_out Fi [F] 3458 N A7 (i AN 5 46 BRI 45 £
IR[EE:
7

3.5.28 riscv_nn_fc _s16_wt converter

R,

void riscv_nn_fc_s16_wt_converter (const q15_t * wt_mat, const
uint32_t size, const uint32_t wt_row_num, q15_t * wt_mat_out)

i :

KoM E RS, HTARS 16 MR EHHE LKL “fast” 4
iDESSEZ AL
Y.

® [in] *wt_mat & [AIBUE R IR
® [in] size A MEIITGRIE
® [in] wt_row_num BUEEREHI1TEL
® [out] *wt_mat_out F&n| 4 E N A7 il AL = HE B I Fia £
IR[E1E:
5

3.5.29 riscv_nn_fc_mat vec s8 wt converter

RE:

void riscv_nn_fc_mat_vec_s8 wt_converter (const q7_t * wt_mat,
const uint32_t size, const uint32_t wt_row_num, q7_t * wt_mat_out)

ik :
R RS, HT

riscv_nn_fc_mat_vec s16 _s16_s8 sft bias fast BR%{.
%

® [in] “wt_mat F& A EFEFERIFRE

® [in] size A MEMIIITGEREEE

® [in]wt row num BUEEHEREKIATEL
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® [out] *wt_mat_out Fi [F]4Z4RF & N7 A7 (i AN 5 4E PRI 4R £
1B [EE
T

3.5.30 riscv_nn_fc_s8_s8_s8_asym_bias

MUG1181-1.1

R,

int32_t riscv_nn_fc_s8 s8 s8 asym_bias (const int8_t * in_vec, const
int8_t * wt_mat, const uint16_t in_vec_col, const uint16_t wt_mat_row,
const uint16_t in_vec_group, const int32_t in_offset, const int32_t
wt_offset, const int32_t out_scale, const int32_t out_shift, const int32_t
out_offset, const int32_t * bias, int8_t * out_vec, const int32_t act_min,
const int32_t act_max, q15_t * tmp_buf)

i :

RO N EERE RS, HT AT 8 (B A A, DL
i Y HRAT i E S A AT XS PR EE AL

.
[in] “in_vec f& %A EKITRET

[in] *wt_mat &I E AR PR TR £

[in] in_vec_col AR (B4 EREMME) 1515

[in] wt_mat_row #% B ALE 56 1947 5L

[in] in_vec_group A m = 12HEL

[in] in_offset ENNFHIA A &K WAAE, HBUE TN A-127~128
[in] wt_offset ZNNFIALE K mFAE, HUEE BN A-127~128

[in] out_scale % [\ = 148 UE

[in] out_shift i H 7] & A &

[in] out_offset N E% Hh im) & ()AL (E, HUE IR -128~127
[in] *bias & 7 f B A & K15

[out] *out_vec & % A1 &= IFEET

[in] act_min [R5 H 7] & ) e/ ME,  BUETE BV y-128~127
[in] act_max B fil%i e & i K8, HUE TG R -128~127
[in] *tmp_buf Zf54t

IR[EE:

0

® ©6 6 6 6 6 6 &6 6 06 0 0 O o O )
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3.5.31 riscv_nn_fc_s8_s8_s8 asym_bias_get buffer_size

R,

int32_t riscv_nn_fc_s8 s8 s8 asym_bias_get buffer_size (const
uint16_t in_vec_col)

ik :

B AT NI, JRIA] riscv nn fc s8 s8 s8 asym bias BB
5 B NI I 2247 X R/

BH:
® [in]in_vec col fAE (B EREMM) 1515
IREME:

2% PR BR8] BT 75 B S 25 A7 X KN
3.5.32 riscv_nn_fc f16 f16 f16 bias
J§ilp

int32_t riscv_nn_fc f16_f16_f16_bias (const float16_t * in_vec, const
float16_t * wt_mat, const uint16_t size, const uint16_t wt_row_num, const
float16_t * bias, float16_t * out_vec, float16_t * tmp_buf)

2R N EER R, TR S

&

[in] *in_vec &A% A & a5
[in] *wt_mat $& A BCEFERE 45 £
[in] size FIA R EFTCREE

[in] wt_row_num BLEHEFERI1TEL
[in] *bias Fi& I s B 7] & ) FE
[out] *out_vec F&[a)f it r) & 48 £
[in] *tmp_buf &=$&4t

IR[E{E -

0

® 6 6 6 o o o )
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3.6 iR
AL PR AU T R RAE R AN B, A SR MNP 2 b R 2
3.6.1 riscv_nn_avepool HWC_s8
8

void riscv_nn_avepool HWC_s8 (q7_t * in_tensor, const uint16_t
in_tensor_dim, const uint16_t in_tensor_ch, const uint16_t ker_dim, const
uint16_t pad, const uint16_t stride, const uint16_t out_tensor_dim, q7_t *
in_tmp_buf, q7_t * out_tensor)

ik :
2D AR L TS 8 AL RS .

&

[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] in_tensor_dim %\ 5K & Z4E R
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] ker_dim &AAZ 4
[in] pad AR/
[in] stride GRS
[in] out_tensor_dim % 5k & F4E
[in] *in_tmp_buf Fi& Mm% 5k = Im I 2247 X 1 Fe £t
[out] *out_tensor i [l H 5k &= 1 FEEr
IR[E{E -
y
il
#define IN_DIM 32
#define IN_CH 32
#define KER_DIM 3
#define PAD 0
#define STRIDE 2
#define OUT_DIM 15
q7_tin_data[IN_CH * IN_DIM * IN_DIM] = {...};
q7_tout_data[IN_CH * OUT_DIM * OUT_DIM] = {...};
q7_tin_tmp_buf[2 * OUT_DIM * IN_CH];

® 6 6 6 06 6 o o o )
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riscv_nn_avepool HWC_s8 (in_data, IN_DIM, IN_CH, KER_DIM,
PAD, STRIDE, OUT_DIM, in_tmp_buf, out_data);

3.6.2 riscv_nn_avepool HWC_s8_any
[FE:

void riscv_nn_avepool HWC_s8 any (q7_t * in_tensor, const uint16_t
in_tensor_dim_x, const uint16_t in_tensor_dim_y, const uint16_t
in_tensor_ch, const uint16_t ker_dim_x, const uint16_t ker_dim_y, const
uint16_t pad_x, const uint16_t pad_y, const uint16_t stride_x, const
uint16_t stride_y, const uint16_t out_tensor_dim_x, const uint16_t
out_tensor_dim_y, q7_t * in_tmp_buf, q7_t * out_tensor, const uint16_t
out_Ishift)

i :
B TR R, TR x Ay 4EFERIA TS 8 A B K

&

[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] in_tensor_dim_x % NGk & x 487
[in] in_tensor_dim_y $ANTKER y 4E/F
[in] in_tensor_ch % A7k Ei#1E 1% &=
[in] ker_dim_x HRUZH) x 4%
[in] ker_dim_y HBRBK y 4E5E
[in] pad_x x 4& & IH A K/
[in] pad_y y 4 [ 3E 78 K/
[in] stride_x x 4 &R R
[in] stride_y y 4§ G0 R
[in] out_tensor_dim_x #iHisk &K x 4k
[in] out_tensor_dim vy #itHsk &R y 4k
[in] *in_tmp_buf $& A% A 7K &I 2247 X e £
[out] *out_tensor 5 [l H 7k & HI4E%T
[in] out_lshift % H i 22 55 &
IR[EE:

7
il

#define IN_X 160

® 6 6 6 6 6 6 6 06 0 0 0 O O O \
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#define IN_Y 120

#define IN._ CH 3

#define KER_DIM_X 3

#define KER_DIM_Y 5

#define PAD_X 1

#define PAD_Y 1

#define STRIDE_X 2

#define STRIDE_Y 2

#define OUT_LSHIFT 3

#define OUT_X 80

#define OUT_Y 59

q7_tin_data[IN_CH * IN_X * IN_Y] = {..};
q7_tout_data[IN_CH * OUT_X*OUT_Y] ={...};
q7_tin_tmp_buf[2 * IN_CH * OUT_X* OUT_Y];

riscv_nn_avepool HWC_s8 any (in_data, IN_X, IN_Y, IN_CH,
KER_DIM_X, KER_DIM_Y, PAD_X, PAD_Y, STRIDE_X, STRIDE_Y,
OUT_X, OUT_Y, in_tmp_buf, out_data, OUT_LSHIFT);

3.6.3 riscv_nn_avepool HWC_s8 any_act

MUG1181-1.1

RE:

int32_t riscv_nn_avepool HWC_s8 any_act (const int
in_tensor_dim_y, const int in_tensor_dim_x, const int out_tensor_dim_y,
const int out_tensor_dim_x, const int stride_y, const int stride_x, const int
ker_dim_y, const int ker_dim_x, const int pad_y, const int pad_x, const int
act_min, const int act_max, const int in_tensor_ch, int8_t * in_tensor,
int16_t * in_tmp_buf, int8 t * out_tensor)

ik :

B TR, TR x Ay 4EFE RIS 8 A B K
Ao BLR A FT0E 2 B R i

BH:

® [in]in_tensor dim_y ¥iASKEN y 4EF
® [in]in_tensor dim_ x ¥iASKE K x 4L
® [in] out tensor dim_y fHIKER y 4EF
® [in] out tensor dim_x k&K x 4L
® [in] stride vy y 4EF &R
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[in] stride_x x 4k & F5 IR

[in] ker_dim_y &RUZK y 48/

[in] ker_dim_x &AM x 4E1%

[in] pad_y y 42 TR/

[in] pad_x x 4EFE FI3E TR R/

[in] act_min FRH#&I%H K E B ME, HBUE TGN N-128~127
[in] act_max B fil4h H ok & o8, HUE TS L Y -128~127
[in] in_tensor_ch % A\ 5K & (18 i 2 &

[in] *in_tensor & A% A\ 5K 2 484E

[in] *in_tmp_buf &A% A 7K & im i 2247 X B fe £t

[out] *out_tensor &% H Kk & (e £t

IR[E1E:

0

3.6.4 riscv_nn_avepool HWC_s8 any_act_get buffer_size

R

int32_t riscv_nn_avepool HWC_s8 any_act _get buffer_size (const
int out_tensor_dim_x, const int in_tensor_ch)

i :

BB AT YT, 3RIA riscv_nn_avepool HWC s8 any act i
FIT 75 B NI B A7 XK/

BH:
® [in] out tensor_dim_ x K&K x 4k
® [in]in_tensor_ch fINIKENEIEL =
IR[E{E -

2 R B [ B 75 BRI IS G247 XK/

3.6.5 riscv_nn_maxpool HWC_s8

MUG1181-1.1

R

void riscv_nn_maxpool HWC_s8 (q7_t * in_tensor, const uint16_t
in_tensor_dim, const uint16_t in_tensor_ch, const uint16_t ker_dim, const
uint16_t pad, const uint16 _t stride, const uint16_t out_tensor _dim, q7_t~*
in_tmp_buf, q7_t * out_tensor)
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e MRS, TS 8 MRS

&

[in] *in_tensor & A% A\ 5K 2 4E4E
[in] in_tensor_dim %\ 5K & i 4E
[in] in_tensor_ch % A\ 5K & (1) i £ &
[in] ker_dim &A% 4
[in] pad 37K/
[in] stride GRS
[in] out_tensor_dim % H ik & 14k
[in] *in_tmp_buf g4t
[out] *out_tensor #& [n) % H 5Kk & 1484
IR[E{E:
.
il
#define IN_DIM 32
#define IN_CH 32
#define KER_DIM 3
#define PAD 0
#define STRIDE 2
#define OUT_DIM 15
q7_tin_data[IN_CH * IN_DIM * IN_DIM] = {...};
q7_tout_data[IN_CH * OUT_DIM * OUT_DIM] = {...};

riscv_nn_maxpool_HWC_s8 (in_data, IN_DIM, IN_CH, KER_DIM,
PAD, STRIDE, OUT_DIM, NULL, out_data);

® 6 6 06 06 6 0o o o )

3.6.6 riscv_nn_maxpool HWC_s8 any_act
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R

int32_t riscv_nn_maxpool HWC _s8 any_act (const uint16_t
in_tensor_dim_y, const uint16_t in_tensor_dim_x, const uint16_t
out_tensor_dim_y, const uint16_t out_tensor_dim_x, const uint16_t
stride_y, const uint16_t stride_x, const uint16_t ker_dim_y, const uint16_t
ker_dim_x, const uint16_t pad_y, const uint16_t pad_x, const int8_t
act_min, const int8 t act_max, const uint16_tin_tensor ch, int8 t~*
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3 RIS 3.7 A1 Hm

in_tensor, int16_t * tmp_buffer, int8_t * out_tensor)
iR :

ZEREE RO RIER AL TR x Ay 4B TS 8 A B K
AN BLR A I 0E 2 B R

BH:
[in] in_tensor_dim_y #iAGKER y 4EE
[in] in_tensor_dim_x #i A5k &) x 4EE
[in] out_tensor dim_y #rHikEK) y 48/
[in] out_tensor_dim_x %5k & x 4k
[in] stride_y y 4GP EE
[in] stride_x x 4§ G HE
[in] ker_dim_y ERUZK y 4E/%
[in] ker_dim_x HRUZH) x 4%
[in] pad_yy 2 I3E 78 K/
[in] pad_x x 4& & A K/
[in] act_min PRAI%0 oK &K ME, BUE I R y-128~127
[in] act_max PR fl4m o i R E, BB G Y y-128~127
[in] in_tensor_ch % A\ 5K & (18 i £ &
[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] *tmp_buf &=f&4t
[out] *out_tensor f&[a%rH ik =M FaEN
IR[E{E -
0

3.7 JA—IEH R

AR H R B DA 2 D9 AR B %

3.7.1 riscv_nn_softmax_s8 fast

/-%icE

void riscv_nn_softmax_s8 fast (const q7_t * in_vec, const uint16_t
size, q7_t * out_vec)

Fik :
ZHREUE > softmax lKE, HTHRS 8 M EBEEm N A=,
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3 BB DR

3.7 AR EeR %k

BY:
® [in] *in_vec TR A ETEE
® [in]size WA EN TR E
® [out] *out_vec 454t A &1 FEE
BE1E:
7
Bl
#define LENGTH 10
q7_tin_data[LENGTH] ={...};
q7_t out_data[LENGTH];

riscv_nn_softmax_s8 fast (in_data, LENGTH, out_data);

3.7.2 riscv_nn_softmax_s16 fast

R

void riscv_nn_softmax_s16_fast (const g15_t * in_vec, const uint16_t
size, q15_t * out_vec)

iR :
ZRKEE — A softmax ¥, HTHFFS 16 MBI AN &,
BH:
® [in] “in_vec fRA%IAIERITRET
® [in] size A MEIIIGEREE
® [out] *out_vec ¥a it H = AIFRE
IR[E1E:
7

3.7.3 riscv_nn_softmax_s8_hp

MUG1181-1.1

RE:

void riscv_nn_softmax_s8 hp (const int8_t * in_tensor, const int32_t
in_tensor_row, const int32_t in_tensor_col, const int32_t scale, const
int32_t Ishift, const int32_t diff_min, int8 t * out_tensor)

it :

ZEREGE—A softmax BE, HTHFS 8 M8 E N5k & DAL mks
ﬁ}‘/zo
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3 RIS 3.7 A—fbiB S

&

[in] *in_tensor 5 % A\ 7k & 485
[in] in_tensor_row i\ 7K & HI1T4L
[in] in_tensor_col i\ iK & 51141

[in] scale ¥ A\ EALIISEHUE

[in] Ishift NS4k 27 &

[in] diff_ min PATENIBEEZHE FIHR/NBRME, Z{E ] P47 o i R ME
2 NARL T 753 2]

® [out] *out_tensor 45 % H 5K & KIFE4ET
IREME:
G

© 0o 0 0 0 o

3.7.4 riscv_nn_softmax_u8_hp

R

void riscv_nn_softmax_u8_hp (const uint8_t * in_tensor, const int32_t
in_tensor_row, const int32_t in_tensor_col, const int32_t scale, const
int32_t Ishift, const int32_t diff_min, uint8_t * out_tensor)

i :

Zp e > softmax s, 4TS 8 M N\ TR DAL ks 1
SRk

&

[in] *in_tensor &A% A\ 7K & FIHE 4t
[in] in_tensor_row %N\ 7K & HI1T4L
[in] in_tensor_col % N\ 7K & 5141

[in] scale ¥ A\ EALIIGEUE

[in] Ishift F N E4LH LR &

[in] diff_min $ATEMAIEE S H N HE/DBRME, 2480 DhsE AT H & K E
A ENE 15 2]

® [out] *out_tensor & )i H K = HIFEEN
R [EE:
G

© 0o 0 0 0 o
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3 BAAUE L iR 3.8 TR IAliBhes %k

3.7.5 riscv_nn_softmax_f16

[FE:

int32_t riscv_nn_softmax_f16 (const float16_t * in_vec, const uint32_t
size, float16_t * out_vec)

ik :
ZREUE — A softmax R, HTERE R RN = .
BH:
® [in] *in_vec RN ERFRE
® [in]size WA ENTTREE
® [out] *out_vec 8 mfrH M &=
IR[E1E:
0

3.8 TRAHHENEH
T H S e Ho S5 Rl B TR
3.8.1 riscv_nn_exp_f16
JREL:

int32_t riscv_nn_exp_f16 (const float16_t * in_vec, const uint32_t
size, float16_t * out_vec)

iR :
R B TH SR BV U N R e FR 2
BH:
® [in] *in_vec fRFHMA I EKITRE
® [in]size FuANMERTREE
® [out] *out_vec ¥a it H = AFRE
IR[E{E -
0

3.8.2 riscv_nn_reshape_s8

/-%icE

void riscv_nn_reshape_s8 (const int8_t * in_tensor, int8 t *
out_tensor, const uint32_t size)
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3 BAAUE L iR 3.8 TR IAliBhes %k

ik :

2B TR N KRB 5ok, XA ko B AT R R A
{ETEARAH -
B2Y:

® [in] *in_tensor f&MHIAGKEMTEES
® [out] *out_tensor &A% H ik EHIFEE!
® [in]size LLFIINHIT, BHIAKERK/
BE1E:
7
Bl
#define SIZE 1024
int8_tin_tensor[SIZE] = {...};
int8 t out tensor[SIZE];

riscv_nn_reshape_s8 (in_tensor, out_tensor, SIZE);
3.8.3 riscv_nn_top_k_s8

%ich

int32_t riscv_nn_top_k _s8 (q7_t * in_vec, uint32_t size, uint32_t k,
g7_t * val, uint32_t * idx)

ik :

ZRBH T WA 8 AL BH M N ) Bk k AN ORI S T AR
.

[in] *in_vec f&[a1% A o) & HIFEET

[in] size FA R EFTGREE

[in] k ZEHZR I B B 1S3

[out] *val fa& a4 A A& k SR AE 4R £

[out] *idx FBFHI AR EH k DN ERE N AR %
IR[E1E:

0

!

K AN RKEMNKREVNHER, F#E “val” . mREZ TR AAMAERE, =R
SN TR B R RS 2 .

© o 0o 0 o
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3 BAAUE L iR 3.8 TR IAliBhes %k

3.8.4 riscv_nn_top_k_f16

[FE:

int32_t riscv_nn_top_k_f16 (float16_t * in_vec, uint32_t size, uint32_t
k, float16_t * val, uint32_t * idx)

ik :

R BH T MRS B s ) B R K AN OR B S M AR
.

[in] *in_vec #&mI%A A& KHe 4

[in] size FIA R EFTTREE

[in] k ZEHZR I BB 1S3

[out] *val F&IAHIA M k A F K AE 8%

[out] *idx FEFIH AR H k M ERE N AR %
IR[E1E:

0

!

K ANRKEMNKEVNHER, e “val” fdi gt . DR TTRAAMAERE, =R
SN TE R BAT s e 4.

® o 0o 0 o
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4 FHEF 4.1 NN CIFAR-10

4.1 NN CIFAR-10

41.1 BEF#ER

ZREFUEEM. RelU. HRibfh. wEES5RE, #HR T RISC-V
AEFRFRINEIZ S, @I YIZR CIFAR-10 NN B2, HEEEFIR%] 10 N H
bR 0~9, 08 KAl VRS S B . . Tk B AR A

AR AIR Bor HAR “87 NimifG s 127, HALHIRSE N
0, Fr LLICHT Y B dan A 5 B A ml BERE M

AR I HE B ORERESTHEL TG R EHR A HERE 2 HORn 45
R ISE .

41.2 NHERF

RiscV_AE350_SOC #&fit NN CIFAR-10 M HE 7% it :
...\ref_design\MCU_RefDesign\ae350_nn_cifar10.

4.1.3 EBFIEIT

NN CIFAR-10 N H & P47 45 R an T fow .

It is a Neural Network Model with the CIFAR-10 dataset demo.
Start execution

Start...

after init the checksum of img_buffer2 = 00000000093b43f6

after riscv_nn_conv._HWC s8 s8 s8 RGB_sft bias fast the checksum
of img_buffer1 = fffffffffc8e2c90
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4.1 NN CIFAR-10
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after riscv_nn_relu_s8 the checksum of img_buffer1 =
000000000023b2f0

after riscv_nn_maxpool_HWC_s8 the checksum of img_buffer2 =
00000000001c94ee

after riscv_nn_conv_ HWC s8 s8 s8 sft bias fast the checksum of
img_buffer1 = ffffffffffb1ed7e

after riscv_nn_relu_s8 the checksum of img_buffer1 =
000000000007f614

after riscv_nn_maxpool_HWC_s8 the checksum of img_buffer2 =
0000000000076bca

after riscv_nn_conv. HWC s8 s8 s8 sft bias fast the checksum of
img_buffer1 = fffffffffe8a57b4

after riscv_nn_relu_s8 the checksum of img_buffer1 =
0000000000012fc8

after riscv_nn_maxpool_HWC_s8 the checksum of img_buffer2 =
0000000000018662

afterriscv_nn_fc_s8 s8 s8 sft bias fast the checksum of output_data
=000000000000464c

after riscv_nn_softmax_s8 fast the checksum of output_data =
00000000001f4208

Inst: 52064421, Cycle: 374343076

O:airplane 0
1:automobile 0
2:bird 0

3:cat 0

4:deer 0

5:dog 0

6:frog 0

7:horse 0

8:ship 127
9:truck 0

>>>>> Accuracy checking 'ship' PASS. <<<<<
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4.2 NN MobileNet-V1 INT8

4.2 NN MobileNet-V1 INT8

4.2.1 REF#ER

ZHEF R T NN MobileNet £ 7%, MobileNet 2 1d B IR B 7] 4 B 51
SR 52 B RN 5 R FE AP I 48 AR TR, B T8 sh AT i N A0 3 4

AL ER H Bl A A 7> J55 N

AR F A — N EA INT8 (1) MobileNet B2, i /5 B AFETE 41T
oo PR I R AR 3 R 45 RO i L R

4.2.2 MRAERF

RiscV_AE350 SOC &/t NN MobileNet-V1 INT8 3 F 2 % it -
...\ref_design\MCU_RefDesign\ae350_nn_mobilenet_v1_int8.

4.2.3 EEFIBIT

MUG1181-1.1

NN MobileNet-V1 INT8 B Ff5 7 ia 4745 R U T B

It's a Neural Network with MobileNet-V1 INT8 model demo.
Start executing...

Start...

after init the checksum of image_data = 00000001233bdcf2

after riscv_nn_conv_HWC _s8 s8 s8 RGB_sym bias fast the
checksum of buffer1 = fffffffcoe93e9ee

after riscv_nn_relu_s8 the checksum of buffer1 = 0000001d0d2d385a

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = fffffffe68949866

after riscv_nn_relu_s8 the checksum of buffer2 = 00000009f1729db6

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym bias_fast_any the
checksum of buffer1 = 00000002a28c0594

after riscv_nn_relu_s8 the checksum of buffer1 = 000000064e9bde6c

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = 0000000143325e50

after riscv_nn_relu_s8 the checksum of buffer2 = 000000039f7f55c0

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym bias _fast_any the
checksum of buffer1 = 00000003d23f3a6a

after riscv_nn_relu_s8 the checksum of buffer1 = 000000085ec8093a
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after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = 000000005f0a4bf0

after riscv_nn_relu_s8 the checksum of buffer2 = 0000000316896b76

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym_bias_fast_any the
checksum of buffer1 = ffffffff66efeafc

after riscv_nn_relu_s8 the checksum of buffer1 = 000000012361dbc4

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = 00000000a16ee37e

after riscv_nn_relu_s8 the checksum of buffer2 = 00000000b4775278

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym_bias_fast_any the
checksum of buffer1 = 000000018a0613ca

after riscv_nn_relu_s8 the checksum of buffer1 = 000000019a0099e6

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = 00000000114b864a

after riscv_nn_relu_s8 the checksum of buffer2 = 000000009287b20c

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym bias _fast_any the
checksum of buffer1 = fffffffffe6e7220

after riscv_nn_relu_s8 the checksum of buffer1 = 000000004624aba0

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = 000000005b0da5fa

after riscv_nn_relu_s8 the checksum of buffer2 = 0000000068700136

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym bias _fast_any the
checksum of buffer1 = 00000000871ff516

after riscv_nn_relu_s8 the checksum of buffer1 = 000000009229946¢

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = ffffffffcd3e2ca2

after riscv_nn_relu_s8 the checksum of buffer2 = 000000003fd73c5¢c

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym bias _fast_any the
checksum of buffer1 = 000000000b876592

after riscv_nn_relu_s8 the checksum of buffer1 = 000000001e2aa242

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = ffffffffe797f224

after riscv_nn_relu_s8 the checksum of buffer2 = 000000001358ebb4

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym bias _fast_any the
checksum of buffer1 = 0000000001f8766a
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after riscv_nn_relu_s8 the checksum of buffer1 = 00000000189c9a12

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = 0000000007f8becc

after riscv_nn_relu_s8 the checksum of buffer2 = 0000000050d2bdd6

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym_bias_fast_any the
checksum of buffer1 = ffffffffffd3b226

after riscv_nn_relu_s8 the checksum of buffer1 = 000000000a8bd970

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = 00000000114adb1e

after riscv_nn_relu_s8 the checksum of buffer2 = 000000003179d8fc

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym_bias _fast_any the
checksum of buffer1 = fffffffffd846a78

after riscv_nn_relu_s8 the checksum of buffer1 = 000000000b6d1b50

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = 000000000b208e9a

after riscv_nn_relu_s8 the checksum of buffer2 = 00000000202d3a44

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym bias_fast_any the
checksum of buffer1 = 00000000056b9676

after riscv_nn_relu_s8 the checksum of buffer1 = 0000000014d57b56

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = 000000000a4c525c

after riscv_nn_relu_s8 the checksum of buffer2 = 000000000e55a490

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym bias_fast_any the
checksum of buffer1 = fffffffff4d4486a

after riscv_nn_relu_s8 the checksum of buffer1 = 0000000002f7646e

after riscv_nn_conv_dw_HWC_s8 s8 s8 sym_bias the checksum of
buffer2 = 000000000cfd3304

after riscv_nn_relu_s8 the checksum of buffer2 = 00000000266a863c

after riscv_nn_conv_1x1_HWC_s8 s8 s8 sym bias_fast_any the
checksum of buffer1 = ffffffffed98ba3a

after riscv_nn_relu_s8 the checksum of buffer1 = 0000000000bb5982

after riscv_nn_avepool HWC s8 the checksum of buffer2 =
0000000000000001

after riscv_nn_fc_s8 s8 s8 sym_bias the checksum of out_data =
00000000000baa8e
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after riscv_nn_softmax_s8 fast the checksum of out_data =
00000000001f45e6

Inst: 90956449, Cycle: 119727866

>>>>> Accuracy checking PASS. <<<<<

4.3 NN TinyYOLO-V3
4.3.1 EFiER

ZAEF R T NN TinyYOLO-V3 #:74 , TinyYOLO & SERT H kil &
4t “You Only Look Once” (YOLO) MJ— AR, XHTF LR 3E BA
BN R T

ZAEF B TinyYOLO-V3 72 YOLO Kj—MiEluhiA, ALK& T
W28 PN R R AE R I,  EEON B2 IR % (BIAIR NUR G 8 3hi
H B WD Wit
ZAE R B AR B ISR v AT EORT 25 FURS R B6IE
432 MRERF
RiscV_AE350_SOC #&fft NN TinyYOLO-V3 N HEF %11
...\ref_design\MCU_RefDesign\ae350_nn_tinyyolo_v3.
4.3.3 EFET

NN TinyYOLO-V3 R F R I5 4745 L0 R s .

It's a Neural Network with TinyYOLO v3 model demo.

Start executing model...

Start...

after init the checksum of image_data = 00000036bdd17bbc

after riscv_nn_conv_HWC _s8 s8 s8 RGB_sym_bias fast the
checksum of buffer1 = fffffff2efaf75b4

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
00000097c470d19c

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
000000034f10415¢c

after riscv_nn_conv_HWC _s8 s8 s8 sym_ bias_ fast the checksum of
buffer1 = 0000000593c74a7c
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after riscv_nn_leaky relu_s8 the checksum of buffer1 =
00000113b0f644ba

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
0000000362cb292c

after riscv_nn_conv_HWC_s8 s8 s8 sym_bias_fast the checksum of
buffer1 = fffffffddb234434

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
000000679282c680

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
00000000fca7413c

after riscv_nn_conv_HWC _s8 s8 s8 sym_bias_fast the checksum of
buffer1 = fffffffeea8c97a0

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
00000033b51118da

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
000000003fcde4b0

after riscv_nn_conv_HWC _s8 s8 s8 sym_ bias fast the checksum of
buffer1 = ffffffffb1c72628

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
0000000a6634634c

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
0000000007f79719

after riscv_nn_conv_HWC _s8 s8 s8 sym_ bias fast the checksum of
buffer1 = ffffffffac79e31a

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
0000000cf280f62a

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
000000000f8e086f

after riscv_nn_conv_HWC _s8 s8 s8 sym_ bias fast the checksum of
buffer1 = 00000000469cc836

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
0000001a1a8ff9aa

after riscv_nn_conv_HWC _s8 s8 s8 sym_ bias_ fast the checksum of
buffer2 = ffffffffa7c14f22

after riscv_nn_leaky relu_s8 the checksum of buffer2 =
000000065365f146

======run route...
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after riscv_nn_conv_HWC_s8 s8 s8 sym_bias_fast the checksum of
buffer3 = ffffffffd7010c7a

after riscv_nn_leaky relu_s8 the checksum of buffer3 =
00000003308f3bfe

after riscv_nn_conv_HWC _s8 s8 s8 sym_bias_fast the checksum of
buffer4 = ffffffff2d3aOb4a

after riscv_nn_leaky relu_s8 the checksum of buffer4 =
00000021c13e7396

after riscv_nn_conv_HWC_s8 s8 s8 sym_bias_fast the checksum of
buffer3 = 000000151f27449¢

======run route end...

after riscv_nn_conv_HWC _s8 s8 s8 sym_bias_ fast the checksum of
buffer1 = fffffffff220b478

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
0000000d1339f80c

after riscv_nn_conv_HWC _s8 s8 s8 sym_bias_ fast the checksum of
buffer2 = 000000064 cfe76f5

Inst: -174936110, Cycle: 1589518486

Done

4.4 NN TinyYOLO-V1

44.1 EF#AR

ZFEF IR T NN TinyYOLO-V1 #74 . TinyYOLO & SERT H bRl &
4t “You Only Look Once” (YOLO) [H—ANfR, ST RMAEES
BN R ST

ZAEFP I TinyYOLO-VA & — AN i 45 A 6 FRss £ (R sl 28 2055
T 0) KT RENAN INTS ) TinyYOLO &%,

AR S B AR EL FRTHEOR &E RORS  BE BGE

M

44.2 NHERF

RiscV_AE350_SOC #2fft NN TinyYOLO-V1 B A2 Fr kit
...\ref_design\MCU_RefDesign\ae350_nn_tinyyolo_v1.
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443 BFEIT

MUG1181-1.1

NN TinyYOLO-V1 [ F 8738 4745 40 F s

It's a Neural Network with TinyYOLO v1 model demo.

Start executing model...

Start...

after init the checksum of image_data = 00000036bdd17bbc

after riscv_nn_conv_HWC _s8 s8 s8 RGB_sym_bias fast the
checksum of buffer1 = fffffffe476b89c4

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
00000001473069d6

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
000000000b3008e4

after riscv_nn_conv_HWC _s8 s8 s8 sym_bias_ fast the checksum of
buffer1 = fffffff21105a370

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
0000000075d18612

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
00000000017914b2

after riscv_nn_conv_HWC _s8 s8 s8 sym_ bias fast the checksum of
buffer1 = fffffffoc5f86c94

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
000000005b321f12

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
0000000000d8461e

after riscv_nn_conv_HWC _s8 s8 s8 sym_bias_fast the checksum of
buffer1 = fffffffdf2c7fe70

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
000000002003068c

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
00000000001a0532

after riscv_nn_conv_HWC _s8 s8 s8 sym_ bias_fast the checksum of
buffer1 = fffffffebc0181aa

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
0000000007d995d0
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after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
00000000000320fa

after riscv_nn_conv_HWC_s8 s8 s8 sym_bias_fast the checksum of
buffer1 = ffffffff1af40ea2

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
0000000002090daa

after riscv_nn_maxpool HWC_s8 the checksum of buffer2 =
0000000000005da3

after riscv_nn_conv_HWC_s8 s8 s8 sym_bias_fast the checksum of
buffer1 = ffffffffo491053a

after riscv_nn_leaky relu_s8 the checksum of buffer1 =
000000000268bece

after riscv_nn_conv_HWC _s8 s8 s8 sym_ bias fast the checksum of
buffer2 = ffffffffeccObd14

after riscv_nn_leaky relu_s8 the checksum of buffer2 =
0000000000af9b74

after riscv_nn_fc_s8 s8 s8 sym_bias the checksum of out_data =
0000000001a5f0a0

Inst: -1345112762, Cycle: 1042775620

Done
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