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Research and implementation of large field image real-time mosaic
technology based on FPGA
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Abstract: As a general rule, the software method is used to obtain large field images, which is not
timely and convenient. In order to tackle the disadvantage of this method, based on FPGA, a kind of
programmable technologies, a large field of view imaging system had put forward and achieved, which
can fulfill the real time stitching of the data from multiple cameras. Through the APTINA’s color CMOS
image sensor MTOMO34, the original image information had gained and then the real time data collection,
data cache, stitching and transmission had accomplished centering on the Xilinx’s Virtex -5 FPGA.
Firstly, the automatic adjustment of brightness differences of the original images was preprocessed in
order to improve the overall mosaic effect. Secondly, information detection of relative shift amount was
completed by the use of phase correlation method to register the original images. Finally, the two
adjacent images’ overlap area was fused by the use of linear weighted fusion algorithm to make the
mosaic image achieve a smoothly fading in and out transitional effect. Experimental results show that the
imaging system is simple and reliable, and can effectively increase the field of view of observation. The

stitched large field images are of high —definition and real time, with a certain degree of
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representativeness and practicality.
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Fig.1 Structure of large field of view imaging system
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Fig.4 Functional diagram for data cache module
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Fig.5 Functional diagram for image registration module



% 6 4 2

E%5 . LA TFPGA WK B SR HER KGR E £ 1933

3.3.3 B ekb

H T IH BRI GRS B AT AR, IR T XS
PHEAIE TR G P 2R G B IRRIE M E R E A
B DA SRR SE B HE B R B, IR G L
R TR R L A Rl & Fa vk g P B 38 3 454
FENL, FRABWI SN 40 5115 2 () T & X 3, 8
X 40 SRR 4 51—, AT RE 3650 10 41, &
LA AN R L PR 2017 il 5 A 3

i M N ZRon R P2 P 0R G 00 8 & X8, 1
FRRE Z 5 M EURAE R B M N 15355530 10
By, 1 My My~ Mo, Ny Ny~ No F1 Iy I+ Iy T35, M2k
P Z )5

I=d,xM+d,xN (7

X d, i 8/8(HI 1)#r4E % 0/8(RI 0),d, H1 0/8

(B 0y 2 8/8(HD 1), B LA EARTHA SR ANT .

1,=M, x8/8+N,x0/8
Li=M, x7/8+N,x1/8

I,=M, x6/8+N,x2/8

LI,=M; x5/8+N; x3/8
1,=M, x4/8+N, x4/8
I =My x4/8+N;x4/8
1:=Mx3/8+N,; x5/8

I, =M, x2/8+N; x6/8
I:=My x1/8+Ny x7/8
Iy =M,y x0/8+N,x8/8

AT DLA WA B X0 ek A T B A R AR A,
P AU T B R /D, TR A TRl A A 3 i 2
A 38 B — A SR

3 W R AE PEA T il B Ak BRI A A w] LA 3 5 4
FAY B 1 MR AR T A X B 1 WRRAR 2 YA 3
A 2 IRARE G X5 2 RS 3 IR
NIEEA X A 3 IR AR A X, 7E T R
B, B4 T 40000 0 2 i BRI R A T A, R A X
Ik BT BRSO B R R 2 R B, RSB A A X
N e B AR I LR IMAURTE EAT AR B, aniEl 6 BT

PIX_CLK —
h_sel[4:0] =—=}}
Datal ==X pysion
Data2 ==} module
Data3 =)

Sys_rst ———»

(8)

F—> Datal & Data2 & Data3

6 EIR RSBk I fE

Fig.6 Functional diagram for image fusion module

N, 2R Rl A B2 IR R AN P BORE TR £ T
S A = A RS A BT AT 5 R

4 LWHERKSH

Fe RGURTm I 3 A G AR 23 3 i i HR LK 5 v
(1 2 ) b BEARARL I, B N ) 204 5 S5 S B A 5 4R
P, 3 g 1 A RN
DRI E AR b, A 7 Jas /NS T DL K F O
) 555l DU 3 A 2 6] AR L — 2 1 A JEE

7 KRG R TAE LYK
Fig.7 Large field imaging system

8 45t T Ak 3 4> CMOS #5314 3k 43 il
Matrox IT B 5 R 5 R R AR BRI R, K/NEH
720x560, A LA 3 45k BSR4 AHAR
PR MR — 2 A X




1934 L9 8 k AR

% 44 %

P4 8 Hifdi 3 4> CMOS $ 15 3k 4331 3R 41 B (9 LA 141 15
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Tab.1 Parameters before and after stitching
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Tab.2 Performance contrast of both methods

Standard deviation Spatial frequency Mosaic time/s

42.7850 4.6175 16.99
39.758 3 4.4214 0.10
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