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A Face Recognition Algorithm Based on Composite Gradient Vector
WANG Zhi-Hong" YUAN Heng' JIANG Wen-Tao?
Abstract A novel approach to face recognition based on the composite gradient vector (CGV) is proposed in this paper.

Firstly, by detecting the target area information in the located facial image, several image segments are made ready for
getting the base vectors with the edges of the sub-area. All the base vectors are made into vector groups. Then the great
gradient vector which is extracted from the vector groups constitutes the composite gradient vector. The dimensions
and gradient information are calculated for face recognition. Finally, recognition results are obtained by gradient and
dimension both of which are extracted from the composite gradient vector. Experiments show that the proposed approach

has overcome the feature rotating, varied pose, different facial expressions, and achieves good recognition results.
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Table 1  Experimental data
ZH Bl 924 H3U
TAFEA SO (5K) 100 200 300
KON AR (5K) 97 193 292
YRS (5K) 20 30 40 60 80 120
TCAR I A R AR (7K) 98 97 196 192 296 294
TeARRPRS A BUNECR (7K) 89 90 195 189 291 289
FTAERIE IR (%) 89.00 90.00 97.50 94.50 97.00 96.33
FARRAT N (9K) 97 96 194 190 294 293
HAER RSN (9K) 87 86 193 185 288 287
HAERERE (%) 87.00 86.00 96.50 92.50 96.00 95.67

FNJERBAERT (ms) 89 94 112 121 138 149
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T T KRR BOREIR ST L se i, SOk [12] 32
WP RN Tk, B A 1) A
J R o B 5 8 5 2) AL KNN 3EAT A4 AE 43255
3) 1B IE 75 5t S M 75 5 R R ABER 20 R AE; 4) #5743
FI IR 43 2 BB R 25 % 10 1 ) O VR 34T A L
8, Bea M2 2R MG U . SCiR [13]
PEH T BT A RS AT I RSB T,
HARKSH IR Ny e 1) T4 5 5 00 22 0 1) B b ik
BN 22 3 R A B 1 2) BT 4k Wiy o iy
() PGS AR AR G 3) SR FH Ao 4 I 455 4 Sl e A 2l
W 2243 1) Bt e /NEE B R HEA T AR R 91

KA M BEHLRE A EL 3 A S CGV Hk Y
SOM facel'?l, 2DPCAM] ({1 5l v fiE, Bt ML ik B
100, 200, 300 AMFEAAE IE R, HAAE MR,
SI 56 SR FH ST 38R A 1R 31 S RS- 34 U B TR) A g 52 56
gt I 2P S A ) R RORE A U R
2 g, B 5 BoR T 3 BRI AR L b
LN JRAE S (1A 0, NS0 Hl i 5 T LUR:
H, AR CGV VLA I EfE - 1A B B ke
I EUERR PR BRI R

1) A7 HER % 94.06 %, B3] T 1R

P e WA 2 IRAREGRAS T
AR, TR % X R A o B
SE A A R R 2K BERFAE, AT DAAE SRR AE 43 A1 249 SR VT L 1)
SRR, 6 T BRI NG X AR se #E )
TAE VA — AR A B 2 g N T4 N A S
SEE A AR A eI, v IR — L Ab B
bR P R AL A R O VEAS e AT HER U
NG B 2 NG iR, Jegn
Besgmi, NG e f BE L — e Yu I AR R A e
FERE K ZE A NI IR AN Y A1 46 NI 4%, i ik sz
IHAETT LA ) 2DPCA J5¥EA1 SOM face J7idié:
BRPE IR 2, A SCE A B R 1) s T LA AR G 1
PE.

2) AT S B B, TR S
AR, R T AR S EG I T O . AR ST
AR P AR A BV R f s O, TSR R A R
T T o NI (1) 55 W Sk 2 A e T R B e LA — 2
AT L SR 1R 3 SRR AE HEAT U, AR ) bR e
I3 LYW R BEAT R AL BN B, HERR T A A TR
A7 B ARV A s AR A DG RE. g A o ol 7 2
RPN TS0 2, JRIRRR TG ek M &4
A G A B IR S5 Ah, X R T IRER A T
OF R AE S BEAT 0 L AR, R AE A 2 TR A 5 R =
Y23 A 1) FAFAE M 2, S 80 TR 00 H B

3) AL VECE¥ON G R R R R
11717 ms /M@ A, T8k H b K Ikbs 2 & A8
IFa) e 1 E e M SR AR AE A A 20 R S AR B, fE 1S A
SCEEAE R T R HER R B R, ARAIE TR R
P

R 2 AR SR XL

Table 2 The comparison of different face recognition algorithms for identification
HiH Sk [12] 513k ik [13] 513 A3 CGV ik

TR E G EE (k) 100 200 300 100 200 300 100 200 300
RSO () 90 167 218 92 179 265 96 186 271
EEPUIRM (7K) 5 10 33 2 3 6 1 2 4
PUIME BATEE (7K) 2 7 22 2 9 15 1 5 13
BB R (7K) 3 15 27 4 9 14 2 7 12
HRUIR (%) 95.0 88.5 83.7 94.0 91.1 90.4 97.0 93.9 91.4
SERA I (%) — 89.1 — 91.5 — — 94.1 —
KR (%) 90.0 83.5 72.7 92.0 89.5 88.3 98.0 98.0 96.6
SFRREHIRAE (%) — 82.1 — 89.9 — — 92.3 —
S ) (ms) — 385.1 — 326.3 — — 117.2 —
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Fig.5 Variation of recognition accuracies of three
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algorithms along with time consumed for a single sample
2.2 CMU-PIE AR&EENR
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NI EREAT R B, [R5 SOk [14] 32 i 2E
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NI EHs PEIBEAL 14 A7 25 88 1 AR UG 7 1.
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68 ALk A by N FEAT 4 FhA RS S (Expres-
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BB Ty 0.59, FFDUALLE ek B RS &,
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Fig.6 Samples of CMU-PIE original face images
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Table 3  The comparison of tests results on CMU-PIE
database
et SCHR [14] T (%) AT (%)
K429 97.10 98.60
%55 98.50 99.70
Hii 11 95.60 97.20
et 37 88.20 96.50

FE ARG E 1) B bR s R P i N B O IR
FEEEAAL I N S, T35 B A A EA T IR, AR
Ja ) CMU-PIE AJ&FE s N YK P804S 6 ~ 17 1)
BIGES (1~5 55 18 ~ 21 S REAT @ T4 Ik
MM EE, A RA ARG R, A T%RE), L
1632 M@ BB BEATINK, Sese a8 R 7 Pros. Sk
12 ASIEAT T ISR 5 %734 9 96.80 %, MK
A LA, TDGAT 6, 8, 9 454 T R A 2 g
T 90 %, (HIEAREL T 3CHR [13] #IX 3 4LIN6eAT 44F
NHIHER RS T 4.1 %, ASCETR 12 LTS
T A 2 L SR [14] $E i T 9 %.
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Fig.7 The comparison of test results with different lights
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