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9, ASZAGLD F (False acceptance rate: FAR) & A
MNHEAFR Y # (False rejection rate: FRR) ® b L— KA 7
% m U 72 325 E B/ (Receiver operatorating charac-
teristics: ROC) Z FAWT 1 1 REDFER 2 KT (K 17).
ROC AR AUTIE 2 2 1 Z AR EA "N Z & &R
9. £72 2D ROC HfRH 5 AR AGD R ARSI
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(e) (a) & (b) DAL KL (f) (a) & (c) DFAHEE

(2) (a) & (d) D&
X 16: IBEHER. 210Xy 7V & 7Ta— T3R5
RS S iz R U &2 R T

100% 100%

3D Normalization

9
80% 2D Normalization

60%

FRR

40%

20% 20% 2D Normalization

Identification Rate

3D Normalization
0% 0%
0% 20% 40% 60% 80% 100% 1234567 89101112
FAR RANK

& 17: ROC fhifig B4 18: CMC Hhi#

4000 A% 2 B KB T — X X —Z [16]) 1513 2 MEREFE
il BT, EL-Elfy 5 DFE 21 12 & D, 1% KD EER
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I NI LT, 1O Ta— 71 ﬁbJ2ﬁ®¥v
FVEDAATEFEL, A—AEDORA I TIEMZFEL
7z, HSENE 70 — TICER R U 72 f o gz VW0
T7O—T7OHIL 11 FHE T 5. 70— 7129 5 EMH»MAT
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ZFHiid 5 (K 18). CMC Hif#iE 7 u— 7B EDF v 7Y
WWHELUT WA D2 DWTIRAERZIERMA I U, &IE
METIZIELWF ¥ 7V 2NGE int%A%rbt%®f%
5. CMC it & v, 1 MZREERIZOWTHEHT S 2, 29T
DEHFUEZ 1T o 723561 64%, 3 IRTDOIERHLZ T - 725
Gl 82% L o T-.

4.4 ER

YTy bO 3WTIERIZ & B FiEIE, EEREERIZ X
52 {kj’ﬁﬂi%}%'fbaﬂ:rblﬂb\u;uuﬁ*ﬁﬁp%ﬂ"L/7L LU A
MDA RFRIHEE & LIRS 2 L IRAME V. AZETIIHER
TORKKOEEREHERT D

2015 Information Processing Society of Japan

Vol.2015-CVIM-197 No.23

2015/5/18
(a) 7u—7 (b) ¥+ 5V

(c) BEHER
X 19: 2 RFTGCTIEF UL L -V y b OEERER

s Al

(a) 7o—7 (b) ¥+ 5V

-

(c) B
B 20: 3RTCTERLLZY LTy FOIRERR

4.4.1 3 RFTERELICK BRE

X 19,20 1% 2 YT DO EFYLTIFFEENEL <717, 3
IRTT TN IEL L fTb /24D GEI DIEEFERTH 5.
3IRGCIERUE DR AKE R I 2 IRSTTIEM L DI AFERIZ A,
MAENPKEVWI RN S. K20IRENE LD, 3 X
FTEIEFULIZ K2 2Ty b ORAZEITLE OO &P % LD [
LIS/ HLTWE. ZO#MEDFEKAE LT, HiEk%EK
ETBICPITED 3RRHEMBEADEIZL DD D%
Fohd, F-ARMETIE, RELRDLZT L — L0 5FIKR
MIZfiEELE 270770, 7L —AROBREENE
U%. MUARIE A DI X2 BEOMRE L LT, 3Rt
BEDIEMIUALLE A D (Coherent Point Drift 3% [22] 72 &)
EHHTA2Z2NEXONG. 72, 3IRTTABEDOELHN —
T2 LDICEATRET A REPBMNESGDEDHE 2 IRT
VIVITy NOMEEZ L BMEGDEEITI LD R 2T L
SIMITOBHFIEIC LD, FEHMENEURWAEBES DY
IO ZEeNEZOoND.
4.4.2 FEER - BEBOEEICL BRE

I AT Z OATAE & NI BB K OB Z K & <
g e b, HlzIE, K21 iR T oI vy b
IBERFIZEEIC K E AN TEH Z &0, AR ER IO
X &% 5., ZHWIEABOSERRIERCIXBEEIZEL B Z
ERWEORAREOMETH B, WEHIEL LT, E
B REBDEZIZ K BB ERET HZDITTIVT Y Mp
5450 Y FEEEZ TR RP SO R Z & BEIF5n 5.

5. B8HYIC

AL TIEEBROEEORE X B £ A A OWHRT —
R — 2 DREEE L GIZ X B R ORI DWW TR R 7z
®#Z, Kinect BE O3y N7 =2 7 AT TOHALDHFT



BHRULEFMRERE
IPSJ SIG Technical Report

B

(a) Tu—7 (b) ¥+ JV

Bl

(c) HAHER

21: BHERAHI TR DK E WIRATTR

R DR & 5, A OB T — X X—Z DIz DOV
T U7z, IR, S U727 — X 2 VT, RET —
RPOERASEFFEL, 2T E 721X 3 RITHIZIER
fbenzynzy MIESKFEEZIT D FEICDVWTHEAR
7o, Z U CERBRICHIA U 72 R 2 - W72 15 138G, 1
KN FREET OB OMERED Gt 2 17 o 7. AR LT
BRI D 72 FLAE O EARGEA O T REME AR T 7z

SHROFEL LT, (3RO EHRILLZYLVTY FD
RE G HEOREDM E, (2) YIVFE— X IVREIZ X 5538
AEREE DM E (3) EERGER Z T, Ehib T o5,

F9, HE (1) 1220 T, MR EAKE L TIT o 72 3 IRIEAL
HoMEADLEZ, ENAD 3R ABOMES DY %2 H
WTHTS. F7z, VLS - B Y OHEBRERET 5 LI
FOfiEEDLEOREEDW EEX5.

U, B (2) 12DWT, A5 TIRBREE O A% 1
W ARG & 4T > 7208, BERLD S8R — iz &K Bl L ©
HMAGDEZTD ZE CTRIEELZM ETH5ZLAERS
ns.

BRI, B (3) IV THIFALE Y 44T 1 APD
720 1 S GERPTIEE 2 Z 202\, HIFA 2 4771
DML % W RN O WTHRE T 5. 72, BEIX
HITHRD T — R P 20 S U FEHEL RNV, T—X
R—Z2ZBHT DS 2T BB LR 5.

T

H- DTG DI H 7= 0 THITEHE £ U BRI
KPR IR L £ 9.

SE X

(1] B, TR 26 IR WHEEE 2.

2]  EMOKES. AT REORMIIOWTRESETIZE T 214
WEIZOTEAE IR LM MmEE.

(3]  FEARW, RTHE, MEIESA. BEFTE O 720 O RERK
MR/ T — X _R—ZDiAfE. B ENZE, Vol. 12, No. 2,
pp- 133-151, 2003.

4]  BLEE, AR, AREKE, EREAE. BERMART —
BN — 2 DB LR TIE REFRVIZ, Vol. 15,
No. 1, pp. 25-47, 2006.

[5]  Jan Hulsen, BiaRHH{E, )i, COW SIGNALS F.4
OEHD-OFEEA 1 K. 7=V 1 <4k, 2008.

(6] AREEE A, MEZER. KERHZ R U230 & 534
DAEARERR]. BT 258, Vol. 64, No. 2, pp. 85-92,

2015 Information Processing Society of Japan

[7]

8]

[15]

[20]

[21]

[22]

Vol.2015-CVIM-197 No.23
2015/5/18

mar 2002.

J. C. BRIAND PETERSEN. An identification system
for zebra (equus burchelli, gray). African Journal of
Ecology, Vol. 10, pp. 59-63, 1972.

J. KELLY. Computer-aided photograph matching in
studies using individual identification: anexample from
serengeti cheetahs. Journal of Mammalogy, pp. 440449,
2001.

HARBREA TS v & —, BB SIS, & FRERER.
7 < FE DR E L OBAFRIZ BT 25 SEEE 21 -
SRR 23 . BREA BRI G HEAE B T ISR R
RS E. RIEARGBREBCR RSB IR U S5l =,
2012.

ANBH, K2, ELEE REOTALR 2%
BART 7 A F v OGN AN X — ViR - R0 E. &
THEBEE e EE. D-I, MW - AT A, 188 —
VAL, Vol. 85, No. 8, pp. 1320-1331, aug 2002.

Mark S. Nixon, Tieniu N. Tan, and Rama Chellappa.
Human Identification Based on Gait. Int. Series on Bio-
metrics. Springer-Verlag, Dec. 2005.

1. Bouchrika, M. Goffredo, J. Carter, and M. Nixon. On
using gait in forensic biometrics. Journal of Forensic
Sciences, Vol. 56, No. 4, pp. 882-889, 2011.

H Iwama, D. Muramatsu, Y. Makihara, and Y. Yagi.
Gait verification system for criminal investigation. IPSJ
Transactions on Computer Vision and Applications,
Vol. 5, pp. 163-175, Oct. 2013.

S. Sarkar, J.P. Phillips, Z. Liu, I.R. Vega, P. Gro ther,
and K.W. Bowyer. The humanid gait challenge prob-
lem: Data sets, performance, and analysis. IEEE Trans-
actions of Pattern Analysis and Machine Intelligence,
Vol. 27, No. 2, pp. 162-177, 2005.

Y. Makihara, H. Mannami, A. Tsuji, M.A. Hossain,
K. Sugiura, A. Mori, and Y. Yagi. The ou-isir gait
database comprising the treadmill dataset. IPSJ Trans-
actions on Computer Vision and Applications, Vol. 4,
pp- 53-62, Apr. 2012.

H. Iwama, M. Okumura, Y. Makihara, and Y. Yagi.
The ou-isir gait database comprising the large popula-
tion dataset and performance evaluation of gait recogni-
tion. IEEFE Transactions on Information Forensics and
Security, Vol. 7, No. 5, pp. 1511-1521, Oct. 2012.

Z. Liu and S. Sarkar. Simplest representation yet for gait
recognition: Averaged silhouette. Proc. of the 17th Int.
Conf. on Pattern Recognition, Vol. 1, pp. 211-214, 2004.
J. Han and B. Bhanu. Individual recognition using gait
energy image. Trans. on Pattern Analysis and Machine
Intelligence, Vol. 2, pp. 316-322, 2006.

Hozuma Nakajima, Ikuhisa Mitsugami, and Yasushi
Yagi. Depth-based gait feature representation. IPSJ
Trans. on Computer Vision and Applications, Vol. 5,
pp. 94-98, Jul. 2013.

A. Segal, D. Haehnel, and S. Thrun. Generalized-icp. In
Proceedings of Robotics: Science and Systems, Seattle,
USA, June 2009.

H. El-Alfy, I. Mitsugami, and Y. Yagi. A new gait-based
identification method using local gauss maps. In Proc.
of ACCV 2014 Workshop on Human Gait and Action
Analysis in the Wild: Challenges and Applications, Sin-
gapore, 2014.

Andriy Myronenko and Xubo Song. Point set registra-
tion: Coherent point drift. IEEE Transactions on Pat-
tern Analysis and Machine Intelligence, Vol. 32, No. 12,
pp- 2262-2275, 2010.



