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Optimization of the Depth Information Based on Stereo Vision in Multi-Target Scenarios
LIN Chuan, HAO Wei-Dong, LIN Cheng-De
(Department of Mechanical and Electrical Engineering, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: Aiming at the filed of robot grasping using binocular vision, a new method for dealing with the depth
information is proposed in the multi-target scenarios. By setting a threshold in pixels and traversing the depth
information image similar to clustering method can obtain the coordinates of the object and pass the coordinates to the
robot arm to grasp the object accurately. In this paper, the principles of binocular vision, camera calibration, stereo
recertification and stereo matching are described. Their difference between the original depth information and the depth
information after optimization can be acquired by utilizing the optimization algorithm. The approach for grasping object
for robot in multi-target scenarios is proved to be effective in the experiments. Research directions for future
improvements are also presented.

Key words: stereo vision; depth information; optimization; robot grasping

B TSI E A RLAS 2 ST I R g, DLAENL AR
NGRS RE. HLas LB BORAEN LA N TR
ook T R A A (g LR S 1) AR v B
ok, iEHLES AN LB s HoAl H K3 L 9T H AR4)
W, 8O — R LA N BE SN . BEi, FE ROk
IR, HERA 52 AL IR A L s AR BE rh — AT Ay
LI IR AL 00 H AL E I H L N ZEHERRITUR 1%,
RATAEA IR 55—, 2RI 5 AR
FEE, 2=, A BEBE, DORIRITT AR
E HARMI AR I ARARAE IS, AT AR5 HUBET . BRI — 4
Wb IR AR B RS AL DT T — MR A R Z

@ Wk T1:2011-12-13; e 148 i [1):2012-04-16

58 M5iIF% Research and Development

. WAEFARZ J7iA T AR B 5o R R B, b
s WRPERREAL, B X H BB HLAE. B H LR
HLES AL BE 1 — AR N — 3L, Hﬁ@%%%
LA — A E T8 w2, % E
GO H b i BA LR, BRAE, 45 KT,
i PR3 T A o, DRIEREAR 7 1) 52 002 H Ax 60 F B3k
WO SR IEAR B HDRE AL E L BOR, L
SN, TARAI, =4, RIS AR AR Y
81,

MEAE ) AEATTIE, WAL ST T
N SR, HACKBROR S B3 A UBCR SEi 5T



2012 4F 521 % 45 9 iy

http://www.c-s-a.org.cn

2 | N VA

BemtH] 7 — M G N H IR R G AR RTR
ER S XU H ST ARRL D RO AL N HEAR 55 B AR L
TR T Ui BN NSV SATE RN RA. 7ok, KA
AR EALR S T A TR AT LA I
Ao, mAFEESNH LA ESE.
Chia-Hung Chen iz H 3& [E in A4 JE T2 Videre Design
N AEPE O H BES R S HLEE N T B sh R 4,
P 54 44

TESEBrdgserh, R IR 2 R F g i Hlas A H
P € A7 1) SEVE S e TR, fE2 sl sed, i
PR A0 i 15 S ok SE AL 2 N HERAIIUI H Ar k. Fk,
I BRI H AL AR P A5 B, I B AR YA
Z Hbrbp s, HLES N Qo ar e o A7) i A p LR A o f7
HARPIARIALE, AT SEIAEA 1)K — [a]

SCEE B SRR k. Sy, A HE A
D PR SR BE DL RS H 8 A7 1) SR IR S UK. 55 = 4y
Iz HBE BT, PR RS B B SR IS 5 k4%
BCH AR A RO bR, S50 s ie s, 19 &5
w3y, R SIAT Plas NsEil BiRThag, 2
HARTS 5t SE v i m ™, HLgs A7e 2 H iy 5t
TR RS 8 MR, EE 1 el LR F|
KEHELE.

X H &AL

BEHTE

K1 HLas NIEH b e

1 REGMA

ARG A DU S SUH AL LA
PUELH bRk, REHERE 1 .

X SE A B B NSRS S i = e Ak
56, TEOSHEHRE. SHFFIE. SHITH.
R ESKIUX PYAS Iy i,

VR PR3 JEVPRE A 3 43 2 SR A 0L ] 2R 4R 0
S RBEATIAL, SRJEHE RS A TR BE (S AL
YRS N SRAERA 7 7 H bR

PLES AR P 1R AR b SR S DLW, KBl )
I FELATLR 58 GHERR R RE A7, AT 58 AT Bl 4.

2 MHEA

S 52 0 4 B A = A 0

Pl 2 YRR S, SRR T R
BLI YIS S B BHR LR SE AR I ALRHETR,
A LU PR ARG LR . B BRI, A
WP 1T B A BRI DB B T, R
LT LU o A R O, A R A 5
X (X )RAE P AERET I FR 0 0 30 22 ()b
BRIORE RS FTLLIE T A0SR, T VA Al
K Z TLLAT A S S

T-(X=X)_T_ f*T

Z= 1
Z-f Z X, - X, @

K2 O H R

2.1 BEWNIRE

PG HURR 52 HER 2 5 S0 H RS 52 AL I 66k, BT
DAER G ML s X — 0 A . XUH S5 Ubs o 15 5
7 B AN B G LEEAT BB R b s R A L
7 I EAT A B X H SRR LA T b 5, ALl
1322 A &N EEHL N IS HL, T G RE 1S
FIPAFEEHLZ WA E R, B BB A T 42
BEHUBERH M R, ASCRA T 8 X8 LA RAE R

e IEZ )
C,. C, f bl f 2EENKNHSE. I

MR AR RO B FOR A AN IE TS
B, Bre sIANT AR &R 8 f s CoAC,
A EENL AR 1WA

Research and Development #5777 % 59



AR g A

http://www.c-s-a.org.cn

2012 4F #5213 55 9 Y

Xy
X f, 0 C,0
R t)Y,
s Yo [=[0 1, c,0f )2 |
1 0 0 10 @
XW
YRVARL
1 2 ZW
1

M, & 3X4 [ HES RN, s J2—ANREIR T
R A 3X3 [NEHHME, ti— AU PR,
M, i/ 4X4 BHRHLAMESHOERE, Hoh, A=
FARKRZ: (X, Yy, Z,)EUSAER R (X, Y,
ZVREBEHARR (X, O, Y)REGARE,
BRI (X, O, Y, VKT BB Ah
F IR . 25 (2 00 4 £ A P15 A
FREEE SR AR RO B 3 BRI

yyyyyyyyyyyyyyyyyyyyyyyyyyyyy

K3 &MU R

22 WERIE

PR 6 BEAG AL 56 4 WA 110 L TR AT S5 v 1) A% T
T, PSEARAAELE. T LAk s 700 H B B i H
PG LI UG T I B R, A5 e A DR A 7% 15 )
—ANPI T H R IAT S8 A bR B HT AT
ghty b W RXAE IR IE, A EELI Al (s 3
L)AL TAT I, BB LETE 95 i A A AT T,

WH G IE BB WAL — & Hartley 59, ©
UL FH il B O A i Al b o ST AR AL
Bouguet 53K, e Al FH P & b e SR LI Be e AT B
4. Hartley SHyn] DU R ARG LIC SV i2 3h
SSRGS R, FE R LA A AR E B E T R, dnbl
PN ol PR H %S % b, Bouguet 534 5 {7 #
SR, TRATIN FHAER LA AHIECE, #i% Bouguet 579412,

h TG E R WA M, A TG
SV T i 2 0 2 AR AR AL UG T AR e e B R 490 15

60 #f5TJF & Research and Development

RS2 TR B 48, A TRR 2 2 A SRR LR P A
CORBEREAEIE 1R T S T 3 2 B B A e
T GTE ML AT OB R, B
B e, 7 T TF BRI BE R R, A1 E (e, IEN A
VG I 5, R A7 T B 7 5 B LR 0 2
IR SFRS F k7 J)

e, T _PTJﬁr,egquez(w

= , ez —
L N

AR U B et BOE O iee, Aifat e

R SOK, I AR AR T T ikt T HARIE R i e

TEHHFEM o FIM o SESEHFER AR,

—iR ]
f.o a4 ¢,|1 000
p|:|v|rw_lpl' 0o f,, ¢ 0100
o 0o 10010 &
f., & ¢, 00T,
P,:Mrect_,P,' 0 fy_, ¢, |0 100
0 0 1 (0010

b, a, fa, 2B E A, B E LT L
Th 0.

I F Bouguet 12 1E AR o] AR e 1 (R BEAR ST A
R Sy T i BTG e o IR 48 rh o N T 28
M P B TR S5 KA. KAk R, 3% IE 4 2R e — A
(] AR AL O FI PR AS BR X sl LA () e oK v FEE A
T SEAE R B AR T, P 4 518 5 N A4
BRI BIR R E . B 6 HE X H G HERRE
BRI IE .

W4 Zfgeklhlr K5 AREEkE A

Ke KIEKA



2012 4F 521 % 45 9 iy

http://www.c-s-a.org.cn

2 | N VA

2.3 WHA

XCH VG TSR A SR MLIO LI, K A~ 15
HURL I 1 2 FE 38 7 (R AL 1 T 8 DX 3l) A R BADG S o 51
YL ZEM. R0 VE G2 B SR B SR 4. B 4
— B A DL AR AR SR A FL XOUH DLECR A TR
SR VR, A SAD(4ixt iR % B it) i
1, PR 713 Dy o A AR BRI 1R~ 38887y, AT
SARVE R AL AN SR RO A e 45 o 1 e UG P

B UG IE A T S 5090 T A = R A R A2 TF ST A
1%, HelGpe ISy A DT e S n R K] 7.

P u& B4k
SAD & SR
POk EHIA A

K7 HeLme gk

24 REERIKE

XUH UCHC 23 345 H AR ARG e e A B i)
M2 o TAE X R Y AkkR, A% C, M
C, . FRATAEHE M X H b s B H B IE IR — 2%
Ry £, T, C MG, B4R AR ()
Al HE I S R B R AERATRER] T YAk bR
Ji, HLaE N BESEHR I AL S ATECH B (1) H bR k.

K18 Zeid W H ULEC AT 2 AR e S

Ko 2l il iR EEAS &

3 REHE BB LL L o A

ZRL SR A AT, BRATT AT AAR B3 seh i =
YEb sk AT B (U 8 T 7R), S A rh AT IR
B, AR IR AR BIFA R R R BA. iR 7 3
RIS DR BE LA N, A Fnis iblds AR 2
PR,

h T RO B N I GRAE, IR BATER T —F
JiR S S R B A B AT AR B, SR K
Hnr:

1) X HULES 12 7 BM(Block Matching) 5.
A B A AP,

2) KA A A — Ak, R SR R PR A S
(X, Y)BBRFIRZE(X, Y, o )EH S DR = 4
RABTR;

3) i Py A IR LI (18] 7), BB R/ 640 X
480, B 2=z 307200 A piiz, KB E ATV I = 4
YK S ARR(X, Y, Z)I Z ARAREAEAE AR B, e —
ANEIME d=100, J-2:45 100cm LLJ5 f 5T A AL g s Y
fH, JFHB 75

4) Vg —MREZEEH B €[0,2], HI LI HEAT
BRI s=800, o —MIMEA = b, K —
MEEERE LR b, N — MR R AT UL A ke 4
Hl 8 MR, SYMERATIE, eI 2
AL XHETE B Y 2 9, WITHEon 1. 76 Bl R i K
AN AT, 5 EE T s, WEXANX
SRR B AR B, O, MR, o SR E
Ts, TRKGHerb R B0 A SRR B AR I B E 75 e

5) FREATIE ], RS RS R EE (& 8),
13BN =AM IE ) S SRR R IE S 2, BEIR
Wi/ Z o (AR S PN, IR TTVE N AR
IR K

M 8 551 9 (R A B T LA A 31, 1819
N T DL SEAR T B, X R AT LA LA AR
0S5 R BEAR I, 45 23X AN 44 11T 22 10 AR R B A5 B
NIRRT S INAER IR A, s FIR I S s B (
K 10) g kAT R, A S s TR
Ak, I B] DAFERE R B B4R 2000 H $5 k0t
B PE . 5 R T LU AT SRR S R RO —
A, EEDERIEE BOREBUh 45em, 1 4 & 2 6 1)
PR ESK L0 50em. AET LR LA 5y 1 H 0t 200 H 45k
GNP IR I Z 85 SE, AR H IR 2 >t

Research and Development #5777 % 61



AR g A

http://www.c-s-a.org.cn

2012 4F #5213 55 9 Y

BT 0 H bR k. JLRE R LU TE R 92% L L.
HAREA T USSR L

00 1000

(o) 22 1L R BEAR AL 1) 5 5
K10 BEATVRPEAUA AT S5 A 5 1) i 2 ]

100 200 300 0 200
Y

4 SIRSEIEUR UL B
AT SRR/ ST 100 IXHLEE AT 2R
LIS, Forb 50 e, Hlas AR ARAT AL IR
FERPIE R, SRBCARAR AT IR ERA, FR 0 50
DSy, Hlas AR T SR EEA B, PR S AR AR
5 B H b i 7 2. SR 2 AL 1 s,
R 1 LA AU I H bR 7R 1) S 96 2 &

Yt RINRE | RIRIRE | IR
VREE A BRI SE 36 7 % 46 4 92.5%
REWE S B T R 22 28 44%

MO, LA AUICBE R4 1) H ARk 21
R, R 28 Uk SR T 2 st DR AN B R A JEE
b 25 LA N A 1 H BRI AR AR 5 P o0
BUEE AATELH AR A D) 46 1K, R 4 k. b 3 4k
e SR S ORI (DL, L T e LA
R LURILRCRIR, T3 1 UOR i FoLas NIHUM T
it i KA T SR P T (28 1L JA SR 7 TR 2,
e SEs HLEs N AT LSS I E ST SN AF:).

62 #f5tJT & Research and Development

K10 I HLES A\ BA S0 = PR I R B e 55
PLEs N, £ L3 7 X00H 35k, REERATr %
MRS 7. B 1L LS AAE D H bri st A
SCHR S AR BE DI T3 S R IV H AR 45 1) 45 R i
K, MBCE M (@) FE). ZiGR 1 WgihaiR, il
ATUUE Y, RSB BT Ui )a, Hlas AHTHCH AR
PR (AT 00 0 B 2 BUR L AR SR AR BRI 1) Jde %
P T AR AT AR UE ], ARO[ IR
GREEA BT i AT Z AR

(d) (e)
11 Hlas NIREC) A ) 25 R

5 i

ATCER T 0T 2 Hbrd 5t T8 H AL R FEAS
BT 58, T2 kWA Jsihn: H—, KUl
BTMHEM RGN, L2, A2
H bR 5 R B A B T5 1%, =, S5 A UM A7)
R FEBL, R RN H A SE A B AR B AR 2 S
HUWE 2 B DL R AR AR i, S e A TR



2012 4F 521 % 45 9 iy

http://www.c-s-a.org.cn

2 | N VA

BeA. XUHEAL R GE B N BEAL I — N A K
P AR AR R, BEUE MBI & A g 7 AN HERF ) 1]
L, O AL NI HERITUBOE LA ARKHE B, 1
S LA NI H AR R IR R, EHAER IR 2
Hbsdps F, HLEs NATSIRBEVS BT 58 1 H An R4
WA, HATRCR DL R X

M 4 FF ISR R, AT LA, AR
i BT, LA (SIAT) IR bRy i i 2 4
w2 %, BrUUR IR, AR B N fE
I H bR A EAT LB IR . BRSO iy
TRUF IR IK BT B 2o A7 SE R )il i R
IRV AR, AL Hlas N5 30 g &
R 2. (EE ISR ] S AR, g AU A ) B
XA IR ST SR T ]

Sk

1 Wen G, Xilin C. Computer Vision: Algorithm and System
Principle. Beijing:Tsinghua University Press, 1999.

2 LiH, Chen YL, Chang T, Wu X, Ou Y, Xu Y. Binocular vision
Positioning for Robot Grasping. to appear in Proc. |IEEE
International Conference on Robotics and Biomimetics 2011.

3 Forsyth D, Ponce J. Computer Vision: A Modern Approach.
Prentice Hall,2002.

4 MUhlmann K, Maier D, Hesser J, Méanner R. Calculating
dense disparity maps from color stereo images. an efficient

implementation, international Journal of Computer Vision,
2002,47(1):79-88

5 Zhang Z. Flexible camera calibration by viewing a plane from
unknown orientations. Proc. IEEE International Conference
on Computer Vision, 1999, 666—679.

6 Bouguet JY. Perona P, Camera calibration from points and
lines in dual-space geometry. Proc. European Conference on
Computer Vision, 1998. 2—6.

7 Geiger A, Roser M, et al. Efficient Large-Scale Stereo
Matching. Computer Vision--Asian Conference on Computer
Vision, 2010,25-38.

8 Wikipedia. OpenCV, http://opencv.willowgarage.com/wiki/.

9 Tao TF, Koo JC. A Fast Block Matching Algorithm for Stereo
Correspondence. Proc. International Conference on Compu-
tational Intelligence and Security. 2008. 38—44.

10 Rosin PL. Measuring corner properties. Computer Vision

and Image Understanding, 1999,73(2):291-307.

11 Han L, Wu X, Liu G, Chen C, Ou Y, Xu Y. An efficient and
low-cost robot grasping system household environment.
Proc. World Congress on Intelligent Control and
Automation (WCICA). 2011, 593-598.

12 Gary B, Adrian K. Learning OpenCV. O’Reilly Mdia. Inc,
2008.

13 Chuan L, Chen Y, et al. Occluded Object Grasping Based on
Robot Stereo Vision, unpublished, WCICA,2011.

(B 112 W)

11 Rao J, Su X. A survey of automated web service composition
methods. Lecture Notes in Computer Science, 2005,3387:
43-54.

12 Narayanan S, Mcllraith A. Simulation, verification and
automated composition of web service. Proc. of the

Eleventh International World Wide Web Conference.

Honolulu, USA,2002,77-88.

13 Bucchiarone A, Gnesi S. A survey on services composition
languages and models Proc. of International Workshop on
Web Services Modeling and Testing, Palermo. Berlin:
Springer-Verlag Press, 2006. 51— 63.

14 SR Petri W38 AL BT HUAR Lok H i+, 2006.1-312

Research and Development #5777 % 63



