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Measurement of Rigid Body Motion Tracking With Template Update
Using SIFT and Voting
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This paper presents an algorithm that tracks rigid body motion using SIFT (Scale-Invariant Feature Transform)
and voting technique. This algorithm clips target’s area corresponding to feature points between two images. First,
SIFT detects corresponding feature points between two images. Next, the algorithm determines a representative point
for ROI (region of interest) by voting corresponding feature points. The orientation and the scale are also computed
using the voting. Finally, the algorithm clips ROI area from the representative point. This algorithm replaces a
template image by the ROI area. We verify experimentally that this algorithm correctly track rigid body motion.
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Set_scale Scale Diff_Scl Matching
0.125 0.135 0.010 22
0.250 0.248 -0.002 29
0.500 0.482 -0.018 94
0.750 0.751 0.001 205

No. 12-3 Proceedings of the 2012 JSME Conference on Robotics and Mechatronics, Hamamatsu, Japan, May 27-29, 2012
2P1-J02(2)



3.2 AEOKIE

KGO EDORFEZ K 712, MR ORI Z2 % 2 ([2R7.
KEBRTIIT 7L — bl OXt4 % 30 deg. 2 330 deg.
DOFIPFAIZIBNT 30 deg ZN A TREREETHRE LizbDE AT

Hfg L L THEOBH 21T 5. (Q)ELNT K D AL YE R DB

(DRI & 2 FE TS DIBBR
9 HHMEEREL T COXGHBH O L

(Q)E DT K 2 ELHE S DB

(DB T I % HEYE 5 00 i3
10 HMEBEES T CORE 0B

(b)Angle=60 deg.  (c)Angle=90 deg

(d)Angle=270 deg. (e)Angle=300 deg. (f)Angle=330 deg. 4, #E
7 AR ORBREREG AWFFECIRE B R OBIRIZX LT, SIFT &7 7 L— b
FHLE A DED 2 & T, FHlIlL e SR MBI 5
#3 iR L REFEOH ISR VAT LERE L. EBRERNOMEE - AEOFH, x5
Set_angle[deg.] | angle[deg.] Diff_anl[deg.] Matching DBWPITZD Z & NHERTE .
30 28.1 19 51 LU, AEORIEERIZI WV THROK 4.5 deg. DFRZENNHA
60 258 2 53 LTWa. ZHAUEHEIEAZ XY 5 & &2 3 2 2 B8 A3 B
% 5 5 o WZBbo TS, 4%, ALERDIELIDITBETEY %
: : sz btTchEEZXD. £, BHREOEH LI HLTE
: : : Thb.
270 345 45 53
300 316 16 71 X #
330 28.0 -2.0 66 [1] (W 225], SE8 OR—B, (LN 3, e &, RRAT LA
AT EEH LI-ART Ry M2 LD 3 WorEH" | BRI IER A
T T AN 35(8), 93-96, 2011-02-12.
32 BERDLLE [2] KR BLE, LT U, &7 B RHMAT VAN AT RV
AEBTITEESOMICELE AV RE L BEL AN KHEWERD 3 WotFA" , MEBER AT ¢ 7 FS TS

. s _ 33(34), 21-24, 2009-08-27.
TEHBTORBET ). TOLTORPREIIN 8 15T 3 B VT B AT D A 5 & R B

B OB A OGR4 M 9 12, HEMIKOEE O BBRC £ 5 g ;}rﬂ;ﬂlji%ﬁ D ORBE ) A XRE" | BAR TR A
5 - 3 - - B L s ) B AE T T 35(8), 13-16, 2011-02-12.

ﬁlji%ii 10 LL%‘,“%“TT;: - ‘:U‘\i_’_ %%* H E‘Ta\%*ﬁ%ﬂ#& [4] C.Tomasi and T.Kanade, "Detection and tracking of point features",

EHREEL, HEMERTIIHREFL T SV ERFOY 2 —R Technical report, CMU-CS-92-132, 1991.

Ny 7 B BEERE LIZRETCAH L VBT 2 — ARy s [5] David G. Lowe, "Distinctive Image Features from Scale-Invariant

DB AT T~ Keypoints", Jounal of Computer Vision, 2004.

[6] FESILE, "Gradient ~<— 2 DT - SIFT & HOG - ", 154
MLBREES: BFZEEEE CVIM 160, pp. 211-224, 2007.

() BT 5 (b)EE IR
8 SEERERSL

No. 12-3 Proceedings of the 2012 JSME Conference on Robotics and Mechatronics, Hamamatsu, Japan, May 27-29, 2012
2P1-J02(3)



