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A visual platform for wireless image transmission

LIANG Yihui, ZHAN Qiang
(School of Mechanical Engineering & Automation, Beihang University, Beijing 100191, China)

Abstract: In recent years machine vision has experienced increased use and application in the field of intelligent
technology. However, most current visual systems have poor levels of promotability and reusability. This paper de-
scribes the basic components of a general visual system, and a hardware system designed for wireless transmission
and use; this formed the basis for a vision platform using OpenCV in Linux. This platform can transmit images wire-
lessly via a Wi-Fi network in addition to real-time image processing. Experiments completed on the platform prove it
can realize image transmitting and processing remotely according to the requirements, can provide technical sup-
port, and a development platform for the wide application of machine vision.
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Fig.1 The framework of visual system and the signal flow
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Table 1 Digital camera parameters

F TR 24
i 3 A% =X MJPEG YUYV
i A 11 USB
A 90
A3PEF (30 fps / 60 fps) 1 280x720 / 640x480
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Rt 30 mmx25 mm
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Fig.2 Digital camera
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Fig.3 Wireless video network topology
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Fig.4 The signal flow of Wi-Fi link
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Fig.5 Video signal transmission module
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Table 2 Image processing board parameter
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Fig.6 Image processing board module schematic

A R GURY 1 00 2 < RS E M v T AT (8
SPRVELL BOT TR S5 B AR RGBT 2
R, EFE Linux MEAAF BB EERS, i AKX
Linux RGJEXF Linux A& 47 AT FR GEE A7 18 24 800
&, W LA AT TER AR B gS FI RS, H— 1N
Fe— SRR E AT 7 ) ) R G R T
2S5 ZHBRNRGEREST ir ARG —
BT R R an & 7 fros, BREM B T
Linux ZATHAY Ubuntu 245, X F5x86/x64 ARM Al
PPC 2244,

VlgEn

PRI || e s tpischs | [RomEm
IR e mscim = R B
|
Wi YT ] %}g\f{f gz

B7 #AXBRIERFHALRRE
Fig.7 The development flow of embedded system
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Fig.9 Transplant flow of install OpenCV to ARM
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Fig.10 The flow of image restoration

3 WERATERE

Tk FEAE R GeF B 5E iUm , AT RLSe sl
Hljzﬁr“fﬁkji?ﬁ%’% i1 7 A% 2% B4 W, SR 5 1E
el iT LA R BEATAH B A AL ] S TR B
HYPERE , #E4T T BRI AL BRI Kt . B 5,
TR B e s A UG S i o, TEB AR Sk AR
e AP B, ARG PRI i B e R i i 2
ARk 2% i3 iy EHR A T S

THAb XS I EUR EA T RS AL RS2 | A SO
H OpenCV J#E demo H1HY Camshift" """ {51 72 3 fgovt 4
HR¥EFE . CamShift ( continuously apative meanShift) %
25, B SE H & N MeanShift' " 33L& — iz sh iR
BRTE B B A U R R s S AR A
SORBFERER Y H Y, HIA ST AR X By 51 v
19 T4 R AR MeanShift 3257, 3644 —igh 54
K —WUEa AR, 1E OpenCV H, Camshift 5%
BYSEEET 434 BackProjection , MeanShift 1 CamShift
3R, RSO O sk b A2 R RS O S
ALY SR IR, M4 Camshift 8575 R AT 52 B 42 B
B, DlRsAT S AR ER S RN 11 fR fEis
Frftm b SCERER XS R AL s SRS K AR s
(a) A MIED iz R B 7 L B (b) I TE# 3l
PRSI P Xof PR 4 R B



- 612 - o R

CERNE e

(a) Camshift =717 FL1H
11 CamShift Demo Z1T 5 E R RER X1 R = B
Fig.11 Experiment of camshift demo

SEHG AT, KA AR SCA 28 0 O s T e
FGEAT LASE I Y TC 2 A% i, ALY S I PR AR
SE P L PR AL B K [N R R R S 36 E ]
AL 5 BB S B it RE A B b B, 9 HL 45
o BRI, AT LR MO & BRI 2T
S R AL 5E T RE

4 HEEE

ARSI T — Ao 2 e FEAS R, XA
B 2R G A PG AL B A ] RS AR ) RS — B F
B I 5 AT LASE X e R B S A Ak B
T Wi-Fi 54 PG A i S T 22 e 1 i AR 2 0 3 4 1
PAL T ATEE, 3T OpenCV BEITHAY MR AL IR 5T 4
BEF- 5 9 TR TR, A 5 By Al
Mot tEREA ) R B B 25 1]

S Wk :

[1]EETAE, B, IRIERI, 2. JET LA o %) 77

BB EOR TSR [T]. A kA, 2013, 39
(11): 1879-1888.
GUI Weihua, YANG Chunhua, XU Degang, et al. Ma-
chine-vision-based online measuring and controlling technol-
ogies for mineral flotation-a review[ J]. Acta automatica sin-
ica, 2013, 39(11) . 1879-1888.

[2]SZABO S, COOMBS D, HERMAN M, et al. A real-time
computer vision platform for mobile robot applications[ J].
Real-time imaging, 1996, 2(5) . 315-327.

[ 3] SCHINDELIN J, ARGANDA-CARRERAS I, FRISE E, et
al. Fiji: an open-source platform for biological-image analy-
sis[ J]. Nature methods, 2012, 9(7) : 676-682.

(41X ZE, EE R, Beud. Hlds il od i io R8RSR H R
[J]. i 515 BHAR, 2003(1) ; 18-21.

LIU Huanjun, WANG Yaonan, DUAN Feng. Image capture
technology in vision image[ J]. Computer and information
technology, 2003(1) . 18-21.

[ST5RAR. 2T ARM AEBEZRAYHR AR Linux REHEEA
WHELD]. Brrg: AR, 2013 17-23.

ZHANG Huanqing. Research of critical technologies in em-
bedded Linux system based on ARM processor[ D ]. Jinan:
Shandong Normal University, 2013 17-23.

(b) PR 0 G R

[6]HU Jie, ZHANG Genbao. Research transplanting method of
embedded linux kernel based on ARM platform [ C]//Pro-
ceedings of the 2010 International Conference of Information
Science and Management Engineering. Xi’ an, China;
IEEE, 2010, 2. 35-38.

(715, R R A A linux 28 O IFEIREE[ )]
HANLSECFE TR, 2006, 34(6) : 30-32, 78.

YOU Yingying, MENG Limin. Building embedded linux
cross-compling environment [ J]. Computer & digital engi-
neering, 2006, 34(6) . 30-32, 78.

[8] BRADSKI G, KAEHLER A. Learning OpenCV; computer
vision with the OpenCV library[ M ]. USA;O’Reilly Media
Inc, 2008.

[OJHRHE, PUBE, F L. JET CamShift ) F 18 2 (25 8] H
PREREE L) ] LRI, 2009, 29(3) : 757-760.

XU Kun, HE Yuyao, WANG Weiya. Object tracking algo-
rithm with adaptive color space based on CamShift[ J]. Jour-
nal of computer applications, 2009, 29(3) . 757-760.

[10JALLEN J G, XU R Y D, JIN J S. Object tracking using
camshift algorithm and multiple quantized feature spaces
[ C]//Proceedings of the Pan-Sydney Area Workshop on
Visual Information Processing. Darlinghurst, Australia;
Australian Computer Society, Inc, 2004, 3-7.

[ 11]CHENG Yizong. Mean shift, mode seeking, and clustering
[ J]. IEEE transactions on pattern analysis and machine in-
telligence, 1995, 17(8): 790-799.

EEE T
GESOHE, 5, 1990 4F AR 1 BT 5%

A, FEWFFETT [ AL g AL AL A

B Bl

B, 55,1972 AR Hol, A
S0, IEEE 2 53, AL AR T & 2% &
(CMES) m 42 i, Y A sh k2 &%
K BTEX BRI H W H R, LB
FEOT A RIGF ERIE LAy
FIHLES N FIHLZR A58, 345 R & W
LF 8 T A FEAEAL 1 T H AL A 5
Wi, BRZFARIBI 60 K5, Hi gk SCI KR 10 &5, #% El/
ISTP #i% 30 &% , B 5T EE 2 .,




