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Abstract: The vision measurement system based on a embedded platform was improved. A research
algorithm based on dual-threshold in Digital Signal Processing (DSP) was transplant in a Field Pro-
gramming Gata Arrage(FPGA)to resolve the conflict between target extraction accuracy and data up-
date rate of traditional global search and adjacent domain search. A pixel-level algorithm for coopera-
tive targets was implemented in FPGA on embedded platform. Some functions based on dual-threshold
searching in frame data transmission, such as pixel detection, pixel region identification, centroid cal-
culation by a 10-level pipeline, and parallel computing in a multiple marker region were realized. Bene-
fited from this, the contradiction among the neighborhood-size setting, system update rate and the
target speed was avoided. Experimental results show that the data update rate of the vision measure-
e

ment system with proposed method is up to 186. 33 frame/s base on 5 markers with the resolution of

2048 X2048. Comparing with the time-consuming of global search and neighborhood search without
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the proposed structure, the speed is increased by 33. 5 times and 2. 7 times, which extends the applica-

tion of the system to the measurement of high-speed moving targets.

Key words: vision measurement; global searching; embedded system; Field Pragramming Gate Array

(FPGA) ; high-speed moving target
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BRE5FROARETE FPGA NS | 3% &6 43 #E it
JCA A T I e 2R e B R R Y T B
XX — [m) 8, AT LUl i 7E FPGA H B8 i s ia
TR BRLITOR S B 81 G0 B o o R RO R LA R A
CPU ) FPGA k58 iR 43 77 sz 5, 30k I A
Z 1% DSP %, X WA TR G Se it R itk AT .

R2 ETRORBRHNERSMBEERESN

Tab. 2 Time-consuming analysis of centroid calculation in global search and neighborhood search

X L T AR IFER /ms  FUOIEE/ms BIRLH/ps PR /ms  BFERS/ms WM/ frame ¢ 57
DSP 4 )5 83. 04 X 2 AHHL 8.18 0 5.36 179. 54 5.57

DSP 453, 0.51X2 A#L 8.18 0 5. 36 14. 56 68. 66
FPGA 4/ 0 0 2.4 5.36 5.36 186. 33

VE R B A AF B AR B 5 sl AS BB, DSP ABBREE VL b TR AR T s AR B/ 64 pixel X 64 pixel , B G

8 1 ms,

4.3 THRERBEMHIT

REUE FPGA 4 Jmy 8 2 B0 48 MUy 8 52 1
KU 35 mm ik 76 3 m BB X 5 ARIC A AR
YEGE R 100 frame FMR, B EEMFE 3 i,
TP, 5 FUBYARE 22 A TE 0. 015 pixel LR A2
ENE R,

®3 RICREEMRKIE

Tab. 3 Repeatability verification (PixeD)

FRic s 1 2 3 4 5

xhREZE 0.013 1 0.0133 0.0136 0.0148 0.01138

yFr#EZE 0.0165 0.0142 0.0148 0.0155 0.016 7

4.4 MEXNHEERZMNH

F A GV T ILRR A VR B AR SEAT RRAE 2 7
WEG., MEER T EFH, Aoyama. T 55 [F] K
FPGA 5 JFRIC A B9 FPGA 42 J5 18 2R J7 ¥ i Wit 3
ARIEE] T 500 frame/s7 I 2 000 frame/sH L {H
AT FH 2R AT B0 AR HEAT O R B AT 25
ICA BRI . Dubois J 2548 H (09 8 fiE AH AL [R]
P IE T FPGA 4 Jm 48 28 7 >CE A7 B 18] {1 1) 42
I HEALAE FPGA INTE 1 024 X 32 % 1T S2 3%t
B S H BR  JBO HE BT AR B, HARS SRR RIS X
S PR 5 2 1Y) 2 TR A A AR A TR, bR WD
RGN ZARC s R 2 AR E AN HER T2
A AE B bR A ] 4T

R4 LFHESEBRARERSGLELEHHIX

Tab. 4 Comparison of processing capabilities between several vision systems based on cooperative targets
CEEN AL R i PICEBE  R&SEH BERIX W BUERE/(GbesTH A
ARG 2HHLORE) 2 048X2 048 5 FPGA+DSP FPGA(£J7) 186. 33 6.252 A se Il
Vogt S 2 MHLOKE)  1024X768 17 PC - 30 0.337 RS 1 3R

Bruyant PP'?) 5 #HHLCE ) 352X 240 16 PC - 30 0.304 B8 Hr
Dubois JI' THIBLOKE) 1 280X1 024 FPGA  FPGA(ZJR) 500 5,242 JBL > 4 B T b 380
Aoyama, T 3HIMLOKE)  512X512 1 FPGA+PC FPGA(£JR) 500 2,097 18 ) 75 3l
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FPGA H AT 2R 1 A% 48 42 R 48 R 5 40 448 %
D75 b B B B P - RO TR R 2 [ P
J& . TR FPGA o gt 2 A I 47 1 ¢ B 4k 21
FAIT R A AL BT T B 2 RO K LR (AR
HUAE ST R RIE I 20 5800 T AR IS AR R A AR
AR X B FL AR I JE T 2R iC s IR T
SEHRAE . TR — TR AL AR L R BT
AL FR S T s Bl F AR AL I R 5T

SH SR RN AT DSP R 42 )R 48 R FAR
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