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F31EBESEX

e ik KA | BUAME Yi

WARP_AO 16'h0100 | W 0x00000000 | Z Iz RHA, (X"HEHID
WARP_A1 16'h0101 | W 0x00000000 | ZHiXAZHA, (X)
WARP_A2 16'h0102 | W 0x00000000 | ZHiXARHA, (Y
WARP_A3 16'h0103 | W 0x00000000 | ZHiXAHA; (x»)
WARP_A4 16'h0104 | W 0x00000000 | Z ik RHA, (xy)
WARP_A5 16'h0105 | W 0x00000000 | Z Tz RHA; (y2)
WARP_AG 16'h0106 | W 0x00000000 | Z I REA, (x3)
WARP_A7 16'h0107 | W 0x00000000 | iz RHA, (x2y)
WARP_A8 16'h0108 | W 0x00000000 | £ Tzt R %A (xy?2)
WARP_A9 16'h0109 | W 0x00000000 | Z ik AREA, (y®)
WARP_A10 | 16'h010A |W 0x00000000 | ZHiX F#%A, (XD
WARP_A11 | 16'h010B | W 0x00000000 | ZWHRHAL, (YY)
WARP_A12 | 16'h010C | W 0x00000000 | ZTiXRHA, (x2y2)
WARP_A13 | 16'h010D | W 0x00000000 | ZWFRHA; (xy3)
WARP_A14 | 16'h010E | W 0x00000000 | ZHixXLREAL, (Y
WARP_BO 16'h0200 | W 0x00000000 | ZHiXREB, (yHHID
WARP_B1 16'h0201 | W 0x00000000 | ZHixNR%B, ()
WARP_B2 16'h0202 | W 0x00000000 | ZHizLR%B, (y)
WARP_B3 16'h0203 | W 0x00000000 | ZTiX AZHB; (x2)
WARP_B4 16'h0204 | W 0x00000000 | Z I\ R&%(B, (xy)
WARP_B5 16'h0205 | W 0x00000000 | Z Wiz A%(B;s (y2)
WARP_B6 16'h0206 | W 0x00000000 | ZTiX RZHBs (x3)
WARP_B7 16'h0207 | W 0x00000000 | Z i R%B, (x2y)
WARP_B8 16'h0208 | W 0x00000000 | Z Ui A& %(Bs (xy?2)
WARP_B9 16'h0209 | W 0x00000000 | ZHixXA&%(B, (y®)
WARP_B10 | 16'h020A | W 0x00000000 | £JixL&%(B1, (x*)
WARP_B11 | 16'h020B |W 0x00000000 | ZHR ZHB,, O3y
WARP_B12 | 16'h020C | W 0x00000000 | Z Wi ZHB,, (x2y2)
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Gowin Video Warping IP [/ 10 ¥ I @1 & 4-1 s o
[# 4-1 Gowin Video Warping IP # 10 i O El/R

clk

clk_2

r=tn
Veync_in
Hsync_in
R din[7-0]
G _din[%0]
B_din[70]
wr

viadd 150]

EEEEEEERRR

vadata[310]

Vaync_out [—9=

Hsync_out —#=

R_dout[7-0] e

G_dout[F0] i

B_dout[7-0] el

Gowin Video Warping IP 1] 10 ik L3 4-1.
%% 4-1 Gowin Video Warping IP 10 EX

Bs 77 17 (AT TP

clk I 1 B NI RS = MR AR R I

clk_2 I 1 W NI B S AR TR B, BRI B 24
rstn I 1 FhifES, (KA

Vsync_in I 1 WA FEE S

Hsync_in I 1 WANEBBIEARES

R_din I 8 EPNEE e R
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(e Jm | A | #

G_din | 8 NS S ERE

B_din | 8 LN S e R

wr I 1 5EY

waddr I 16 HHhHE S

wdata | 32 SHAREET

Vsync_out 0 1 W FPE S

Hsync_out o} 1 AT E S

DE ot o L iﬁ‘ﬁﬂjﬁﬁﬁl%%’, o H PN R R B A S o

- RUH -

R_dout 0 AR G EARE S

G_dout 0 AR | EIGR IR S

B_dout 0 AR G EARE S
42 (ESHFF

clk

rstn

Vsync_in

Hsync_in

NGB T 4-2 Fios.
B 4-2 N ESHF

R_din

G_din

B_din

( YRodin 1 XR_din_2 X X X
\\ Ye_din1 )G din_2 X X X
1\ B_din_1 XB din2 X X X

IPUG1218-1.0
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& 4-3 M {ESHF

clk [ D N S B S B R e I N N

rstn

Vsync_out
Hsync_out \S /
DE_out “ “
R_dout W W Mot XR dout 2X X X X X X X X X
G_dout W W X _dout 1 X6_dout2 X X X X X X X X X
B_dout \\ \\ XB_dcul_l XBidouLZ X X X X X X X X X
WP RS NI R 4-4 I, W3S RM SR AE AT 5 5 R A
Gi AT, AHTMI AR ROR e A T — N 2 SR R EUE . HTRIAK
W AR S RO AE T — AR
E 4-4 B RBE AR F
1 2 3 4 5 6 7 8 9
clk . 4+ -4+ 4+ 4+ L4+ L4+ L+ L *
rstn
Wr
waddr 0x0100 X 0x0200 X 0x0101
wdata X X
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) GOWIN FPGA Designer - [Design Summary]
Fle Edt Project| Tools | Window Help

5 FHEE

fE i o PR SR S S 54 Tools T, AT A 3]
TH, SEiEHHRE Gowin Video Warping IP.

1. FTJF IP Core Generator

IP Core Generator

B THEE, S b “Tools” iR, FHifad “IP Core
Generator” £, FELAIFTH IP #2242 T H, WK 5-1 Fis.

5-1 IP Core Generator 17151

Start Page % M [ER 2
Design % Gowin Anslyzer Oscilloscope 8 x
Pt - [y Schemstic Viewer
Project File: E:\worlk_files\ide_ \IP_test\IP_test.gprj
] ewaav - fleslide prlF_estp test oo
B Programmer Synthesis Tool: GowinSynthesis
¥ [ Verilog Fi
FloerPlanner
sredgo . . o i
Timing Corstraints Editor Target Device
f:1 DSim Cloud Part Number: GW2A-LV18MG196CT/16
# Options.. Series: GW2A
Device: GW2A-18
Package: HBGA196
Speed Grade: c7/16
Core Voltage: w
Design P Hierarchy. Start Page Design Summary ) 4 IP Core Gererator g gocanfig uarty

Messa;

—
[T

@ noTe  (Exe1e1) : Current top module is “goConfig UART Top"

Console  Message

IPUG1218-1.0

2. 37T Gowin Video Warping IP #%

#4% “Soft IP Core > Multimedia > Video Warping”
BRI AT T 5

! geconfig uart tmp.v 1P_test_syn.rpthiml

8 x

, WK 5-2 s, R
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[ 5-2 $TH Video Warping IP #%

{4 GOWIN FPGA Designer - [IP Care Generator] - a8 x
Fle Edt Project Tools Window Help

TeUDeEX @iE

Target Device: GWSA-LV138UGI24AC1/10

& x

Ve Video Warping
10 Information

10 Type: Video Warping
20 Vendor: GOWIN Semiconductor

Summary

4 oVI Rx 40 The Gowin Video Warping IP Is used for real-time Image distortion, such as correcting lens distortion or adapting to Irreqular screens,
% ovi TX 23 The user can dynamically change the distortion factor to achieve the desired effect

Reference

0 « Reference documents(CN) - IP reference designs and user guide
0 « Reference documents(EN) - IP reference designs and user guide

% POMZPCM 13

% SPDIFRX 12
SPOIF TX 0
Sealer 33

Design  Process  Hierarchy ] Start Page % 1P Core Generatar o Design Summary video_topv

oY= ]

THTE
Console  Message SH9E R 800 - %15

3. Gowin Video Warping IP #%fic & 51 4 ¥ 5-3 P o & 5 i 2o &
Gowin Video Warping IP #% 4% = &, A 9 B B ik 1

e I/ mliEid &k “File Name”, & A LA 47K,

® I/l &k “Module Name”, it & AL I THERLH 42 7k ;
® i@ &% “Frame Dimension”, FitE K14 R~

® i/ A[iEIE B “Warping Matrix”, Bt & A 4.

IPUG1218-1.0 13(17)
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[# 5-3 Video Warping BL & A |

W IP Customization

Video Warping oo
General
Device: [Gwsa-138 | Device Version: [c |
Part Number: | GWSA-LVI38UG324AC1/I0 | Language: Verilog v
File Name:  [video_ warping | Module Name: |Video Warping Top |
Createln:  File\ISP_V3\ideo_warp\iowin Warping_RefDesign\projectisrcvideo_ warping | |
Options
Frame Dimension 2
Mesfrri Sal s {80-1600)
— NMsfm ems {80-1440)
U eme— Data Width: 8 ~
— ) =tn ey oot | Warping Matrix
) vgyncin Zoom Length Warping Martix A Warping Martix B
—| Hayncin DE_cut — 9= 0 4 [203 | [3re92 |
e R_din[70] 21 15 [3f7a4 |[7ct8 |
—{ G_din[70] R_dout[70] - 31 15 |?7d4 | |9d7 |
— 5_gin[70] 14] 25 [3#csb | [b35 |
— HEETY 151 25 [ttt | [1504 |
— wadalis] A i61 25 |3 | [3f2se |
— m 36 [3t007 | [3et27 |
6] 36 [3fdas | [9ed |
19] 36 [31d2 | [23drd |
[o] 36 |eds | |pos |
[ 46 2045 | [p43 |
N2 46 [2ec14 | [2002 |
13 46 [1ds | [3f7a6 |
14 46 [zbr27 | [d2as |
sl 46 [3fc66 | [sfe2b |
v
Cancel
*R5-18HEE
pri Eiipa H/iE

Maximum Columns

EONE il

Maximum Rows

BOK PG B -

Data Width

BERATE CRERIEE)

Warping Matrix

e A2 2 40

18 bitsH 7 5% Zoom Lengthft
RO EL
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W38 R B R

7I1ﬁ§

My A 28 K 2 ) T B R e A AR B, T RLS A DR 3

B 7-1 R REER

% Project : Video Warp IP
% File : warp_coeff_est.m
% Description :
% Version : 1.6
% Date : 15 May, 2025

% Author : Thomas Cheng

Estimation of warping coefficients

clear all
name = ['grid_data'];
load([name, ' .mat'])

% Control points, each row is a point: [x y]
src_points = [reshape(originalPos(:,:,1),[],1) 721-reshape(originalPos(:,:,2),[]
% Example: [x1, yi;
% x2, y2;

%
% xn, yn]

dst_points = [reshape(newPos(:,:,1),[],1) 721-reshape(newPos(:,:,2),[1,1)1;
% Example: [x1', y1';
% x2', y2';
% .
% xn', yn']
% Check if the number of peints is correct
assert(size(src_points, 1) 15, 'At least 15 control points are required');
assert(size(src_points, 1) size(dst_points, 1), 'The number of control points

N = size(src_points, 1); % Number of points

L
¢

RS A

B E A B AR BB WW W W W W W W W
bl i el i SR I ]

% Construct matrix A, each row corresponds to polynomial
% features of a control point
A = zeros(N, 15);
for i = 1:N
X = src_points(i, 1);
y = src_points(i, 2);

)= [..
Loy, x
XFy, yh2, X2, ...

X*Fyh2, xM2%y, yh3, X3, ...
XFyh3, xP2Fyn2, xM3Fy, yt4, xt4];

end

% Coordinate vectors of the target image
x_prime = dst_points(:, 1); % All x'
y_prime = dst_points(:, 2); % All y'

£

Solve the least squares solution to obtain the coefficient vectors
= A\ x_prime; % Coefficients for x-direction mapping (a@ ~ al4)
b = A\ y_prime; % Coefficients for y-direction mapping (b@ ~ bld)

o

£

Display the results
disp('Polynomial coefficients for x'' mapping (a):');
disp(a);

disp('Polynomial coefficients for y'' mapping (b):');

disp(b);

ERGER R a bJE, EFEESEPH Ay SR 1P g, B
RO A 02 WS C & ' Zoom Length iE171

IPUG1218-1.0
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1
2
3
4
5
6
7
8
9

190
11
12
13
14
15
16
17
18
19

coe =load('main_coef.mat').m2;

if(i==1)
coe_s(i,1:2)=coe(i,1:2)*2"4;
elseif(1<i)&&(i<=3)
coe_s(i,1:2)=coe(i,1:2)*2~15;
elseif(3¢i)8&(i<=6)
coe_s(i,1:2)=coe(i,1:2)*2425;
elseif(6<i)&&(i<=10)
coe_s(i,1:2)=coe(i,1:2)*2436;
elseif(10<i)&&(ic=15)
coe_s(i,1:2)=coe(i,1:2)%2~46;
end

end
coe_f=round(coe_s);
coeA=coe_f(:,1);
coeB=coe_f(:,2);

if(coeA(i)
coeh(i)=coeA(i);

else
coeA(i)=2~(18)+coeA(i);

end

if(coeB(i)>=0)
coeB(i)=coeB(i);

else
coeB(i)=24(18)+coeB(i);

end

17(17)
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