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A Hough Transform Based Method for Gait Feature Extraction

YU Jing, DUAN Juan, SU Kai-na
( Computer Institute of Beijing University of Technology, Beijing 100022)

Abstract Gait is an emergent biometric aimed essentially to recognize people by the way they walk. Gait as a biometric
can be seen as advantageous over other forms of biometric identification techniques, for it offers the possibility to identify
people at a distance without any interaction or co-operation from the subject. This paper proposes a novel automatic gait
recognition method, which extracts gait signature from legs of the subject. For each image sequence, background
subtraction based on chromaticity distortion is used to segment moving objects. Boundary tracking algorithm is then used to
find perimeter pixels in each processed binary image sequence. This paper makes use of Hough Transform to locally extract
the lines which represent legs, and thus obtains inclination angles of upper legs and lower legs. The angles are then fitted to
a fifth-order polynomial by least squares method. The polynomial curve is expressed by a Fourier series. The lower-
dimensional gait signature vector, that is, the product of phase and magnitude, is derived from phase and magnitude
spectra. Fisher Linear Classifier is used to validate the performance of the proposed algorithm on small database samples
and the correct classification rate is 79. 17% . The recognition rate is still good for these unideal outdoor image sequences.

Keywords gait recognition, signature extraction, background subtraction, Hough transform

RAPFEREREZ R E,. EFBRFRP,PENE

1 51 § SR “EBB TR, = AE BB R 2R BT
RS, PSR RBEHHHRTE,E

HEZEHBSE(NRT EEXE N JIBTRRXBEHHRENEENE, RELER
MEREBREFTRQMM, FEMTERN SN FNTEELRY. BETEEREIRANTE,

EEWAE AT AR EES T H (4031004) ;LT M BB R RIT R0 H (km200310005006 )
o 2% B 58 :2004-11-10; 8¢ [5] B 3§ :2005-03-07
E—EEMABR(1981~ ) L, AXRT LW RFHENRARREUEETIARE. FRFAAELX RN SEHBRLEE, E-mail:

yujing@ emails. bjut. edu. e¢n



#1034

B B%.—FET Hough BHEPBIHFMERET EHHFR 1305

BRW S BN ATESER, Muray'" 19 5 55
RRVISTSRBFH NS, WP ELRE
BRI, 7£ 19 {it42 70 iﬁﬁ,]ohanssonm 2y
TRHE-AER MEGREENXTLABRE T
W, ERBEMERT, AT LOE o R AT B BT TS
ALEKT 8938 B E B R B BB K A o Johansson )
LRERBREN, BMANLTRHIERMEH,E
oA SR AEEAT B0 R A R AT

AREH RGN 18 o A Fr 5 B A GE B B
BERBTERRI. IHABRELTRRTH
T, EERTARSES . 5HMAEYRERT
BARMI, ZHRHNEFEZ ML, W

(DATBEREH RN R ERNGHEL T, £
M HEERE, AREEMAMRLH, 8FE
SR Aol B JRRD

QWU EEEHEFREASRNSERFR, A
B BRI 8 R T B R R

GIFBHRIMBREGKNERERTE, R
BERIRG ,AK4 2 1 BGUR A 5 % iR AR

(4) BEREG th3e, o 8 Oh 3 & 8 1 38 7] B¢,
T\ R T B8 B o 28 B B K o

EREAY EXERS, BT RNKGTRE
MBI E o AW R— Rk B AlE BE B 9 5 43R
B, 7E To kPR B B0 80 A W AR AR AT 5 4 IR
i, 25 B R DUE b B IR B B B B T B

MESEEHRD SENFHEEFHERE
YrA& B FEAR X T B LR AR AL BRI H 28
Z 0PI T AR S A A b B I T A R AE
FAHHEARRTLZERERATT,

RESBRINR—-AFHH AR, EEME
WAIFEEMEHRBR. XM [3])4 & PCA
( principal component analysis ) #1 CA ( canonical
analysis) PRI & . SCER[4 ] A6 3 B & 5 R EUR
FAARALIR B A ; CER (5] I SSP(SSP ZAE R
ANEER] s oy WRTRS R MU R) NS ER
1, i PCA BRRBURERG XM 6 I HR T —FS K
T, EWRBRET 4 M EESH A2 MEAH
REAX MRERESSE MERERATEN
FTRIVEE,RHTE, MEREFR, Hib2
ABEASPIRERMS K. EREATRER 2
HREERER AN | HEHES, FEd
RFAIE 2 [8] 78 4 4 UG 4 25 B ARFAE o

2 HiEHR

SRR ERMNLTESHE, TEEEAR
ZRE &G, G, BANEENER; HRPEAL
WP 12 3 ; M T RGALT F AR EATE ; Bk
AR/ MR B BRI BT %

mE 1 WEERBET R, S EFIIRIR
FITERT 3 > EESRA AT

(AR FER ERELEECHEHGT,
TR GE B B USR5, 00 A BR B S B R M T
WP B RO FE 3 RN R P IR B R, B 52 AT
RHERNSE, REANESHBRENTERR

(2)RIERBUES A T T BB HT 2
KR ENSHLNAMRBEHMNRCGERR A
R P RBEER BN RS ERENREFE. £
BREZEE, PB4 P ERE,

HL b, AEGRREETREBHORERRM Y
KH, R T AR LB o R, B BN 4R O ot
17 BRI R AR B KA T H R, —BIER
B4 R £ R B 2 TR T 0 2 D, 418 43 36 R i DA o
A7 B 7 18 P P AE 25 (8], 5 ek 2 4, T 4R AR E OB Y
T 82 75 ] Fh 32 SRR 3R O e A OB IR Y R AR 22 1)
FRAHEA,

(3) Y 2emish  FEARAEZ A D ST F &
R B RIE A FE K.

ExHRER

iR 4 #< SEBEHITER

EaE_EER

BEMRAR

Hough 7F #: 2 B
BR ) H R

WERB S o A et A A

Fourier ¥ B FF

L BT RFE
Fisher ¥ 4 2

Y%
HHIRGIR

1 BHRRE
Fig.1 Flow of the proposed algorithm



1306 hEEZERER

3 EmBEHEEN

RAZTEGCERE" OF RBR T &S
HERBH AREMER, X TE-FF, EERAR
RANDEEENTRNEGRME, ERFRVGRE
K 214 B 0 Y SR T 22 40 A O 5 TR 22 A 6 BE
= HBERERTHR—EE,NHEZBRETH
REHEHES, BN, BTHF, WIEXRER
fo SO FIBAR A BRI 5,

4 FEFHERR

4.1 HEFMK

SARRNEEH NNSHENAEE,PERE
Bt B2 h—AF51 8 5 b -Wid KB E X
— AR PIE) N ER— B R ER .

N RN
IR 1R

RN
BEARIA

2 VN L]

AR AR N RN

MERIERVIEL/

0 5 10 15 20 25 30 35 40 45 50
L

B2 FAPsEE
Fig.2 Periodicity of gait

BEER—-NRAPRS S SER. B3 RR
T—AEABNE 3 MRS SN BAE. XTE
ANXEE BRI A BETE — BeB N B — i A
AR, B AR BE I 5 AT RAPE O R A R BR
FOREGREARNELEZRNE R

1

B3 —ARABNE3 S SRR R F (719 ~46)

Fig.3 Spatio-temporal changes every three frames in a gait pattern( frame 19 ~46)
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Fig.7 Fitted polynomial curve comparison between subject 2 and subject 3
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