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Abstract

BACKGROUND: The spatial markers can be captured by optical positioning system to form images, in which the feature points
are similar and the texture information is difficult to be obtained. There is an ambiguity in stereo matching, which produce pseudo
markers.

OBJECTIVE: To analyze the process of stereo matching and propose an effective and automatic method for removing the pseudo
markers.

METHODS: Because all rays emitted from the same marker lie in the same epipolar plane, the searching for matching feature
points could be determined in specific region to reduce the searching area. Pseudo markers existing in stereo matching were
removed according to the abrupt change of spatial coordinates of pseudo markers. So the correct markers were obtained.
RESULTS AND CONCLUSION: A simulation operation tool with three markers was tracked in the experiments. 40 groups of
images were obtained and 6=0.002 5 was as the initial matching threshold for testing the algorithm. The reconstruction of the
movement showed that this method could effectively isolate the pseudo markers. Compared with the real distances, the error of
the computed distances of real markers at the same time was 0.284 4 mm, the relative error was 0.48%, which demonstrated the
effectiveness and feasibility of the proposed algorithm.
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Figure 1 The diagram of light projection in binocular
system
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a: The objective of target

b: Images pictured by binocular system

Figure 2 The tracking target
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Figure 3 Three-dimensional reconstruction of real points and
pseudo points

B3 S Dl = 4R AR

N T BB UE T VSR VE R, S
1 o 2 1R DG C 25 SRO0S B2 PRk — 2 3 SR s P P SR L 2
IOt H S USRS DR 22« El4ali R T 4041 K451
PEES A, JLh XDy, OXFND,, OXFWDso FHEGH
Zor A WEl4b, P4 7E20.284 4 mm, PN IR

72 40.48% . SRR WIASCER Y ST ARV RETT v fE
UARTTER SR IO
: eomooewsooeoeeooeoeeoeeoeeoeeosm )

3 {flimm)

2

2000000000000 00000000000005

o 5 10 15 0 25 30 35 40

a: Distance values

b: Error values

Figure 4 Validation results

4 WUESHTER

5 g

AR SCM T UG ARy IE 100 T2 PR D't e G T P 28 5 O i
FTRERIVLHECRT, 1455 Dh i K R ARRE S B O DL HC XS
SEOSLARVCREC o 2T VEADUR B T OGS LR L IR R
HAR I B R AEAR L, S/ d7 st SO R e A,
Pl T SEARVLRE R R X, TR S E L R S E

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

RERS P RAT R o RINAEDE A RE o 55 1 =2 Ak
b, BB E T E L RGRIRER AR . SRR
KW, JPERRRTAT, MERHSEIL TG EA R G )
DYACNUNIGE

6 SEEK

[11  Sun JALiu JB,Zhao J,et al.Shengwu Yixue Gongchengxue Zazhi.
2001; 18(3): 475-479
'fJ\jL"E RUE L oL ﬁﬁLiﬁa%%ﬂ%kEP;ﬁSiw BRI

FUHE R[] AR 2 T?&? 747%,2001,18 (3):475-479.

[2] Huo YM,Yan YL,Sun JA,et al.Beijing Shengwu Yixue Gongcheng.
2002; 21(3): 230-234.
5% MU S, TR FAPR R R AT, ek
%I_{AIL, 2002, 21(3) 230-234.

[8] Zhang WQ,Dai R,Wang ZX.Yiyong Shengwu Lixue. 2004; 19(1):
51-56.

TR, R, E AR ST AR ARG TR Kot D] B
W) )14, 2004, 19(1): 51-56.

[4]  Chen J. Nanjing:Nanjing University of Aeronautics and
Astronautics, 2006.
g%%olé *H LA R GO REBOR W SU[D). 5 SR R,

[6] Gao HW,Li B,Liang Y,et al.Jishuanji Gongcheng. 2008; 34(20):
210-213.

2 1, 2500, 3 4 37 (RS DRI A7 VOB 9L, AL
T#2, 2008, 34(20): 210-213.

[6] WangL,Zhang L,Ai HB.Shandong Keji Daxue Xuebao.2011;30(1):
16-21.

I, 5K g, SRS — Tl RE T R ACHE B T ) SEARRLGE P B BR DR UL S
M7 VELI] L AR R 2 4R AL AR FH2 ), 2011,30(1):16-21.

[71  Zhao MF,Shen BX,Wu XM,et al.Zhongguo Jiliang Xueyuan
Xuebao. 2003;14(2):89-94.

ABAEST IR SR ], 4. 2 S ARHILBE DUt A 4 e ) PR 25 P UL
PV [J]. H o 2 B ﬂx 2003, 14(2): 89-94.

[8] Knappe P, Gross I, Pieck S,et al. Position control of a surgical
robot by a navigation system. Proceedings of the 2003 IEEE/RSJ
International. Conference on Intelligent Robots and Systems,
2003.

[9] Yang RQ, Chen YZ. Design of a 3-D Infrared Imaging System
Using Structured Light. leee Transactions on Instrumentation and
Measurement. 2011; 60(2): 608-618.

[10] Zhao LL. Nanjing:Nanjing University of Aeronautics and
Astronautics. 2007.

BT W H SEARRLGE P ) MR UL ACH AR BT [D]. 19 51 B
KK, 2007.

[11] Yang RQ, Cheng S,Chen YZ. Flexible and accurate
implementation of a binocular structured light system. Optics and
Lasers in Engineering. 2008;46:373-379.

RERRBEHES FE—

H2FH: B T RFF R GRARMFL S5+
#4>(2009ZM0235).

1EZ @ Skt A X F 47, R REA X F4R, =
s A RS, TR A X F 4R, X EARRL, FH,
MREGR, HREFLE RN,

FYZE I ZE RIR A BALAT | READ R o £ RFMEF
AR H AR A0 2 F R AN B GBS

EHEEELK. BA HABRNC A £ R A 5.

A X EYFTIE: AGEAR R 2K TAFAE & 69 IR, &
EirAER, SAEEHE. EHFRM. @ LAE S,
B 154930 39 % SRRV I, Rk iRk IR B2 o A0 % 5L
PR AL, AT ARG FAL, AR T A 1 F ey 7 Ik B
Tk —, A AR @5 KL F 6 £ A AT B,
R — 75 a9kt I Bext, 3o A 49 I Ao xd ROk AL 52 64
B, ARIREG IE AT (4 IR AL ) R Bt 5. B =, A
REMERMAIEA, 5INA 6975 FA8r, KRR E 6975 kit
g, SME, BESREEAN, HFTLILY QG FR

3159



