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ICA/NFL Local Face Repognition
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Abstract A number of current face recognition algorithms use whole face representations found by statistical methods.
Independent Component Analysis (ICA) is an example of such methods which is based on signal high-order statistic
characteristics. While such unavoidable external factors as illumination, posture and information deformity will cause great
changes of gray-scale image data, and eventually will decrease the stability of recognition. This paper presents a local face
recognition algorithm that is based on ICA and the nearest feature line ( NFL). Firstly, by using manually aligned eye
position, segmenting a face image into two parts according to the geometric characteristics of human face, removing hair
style and other useless information, then processing principal component analysis (PCA) and ICA for respective parts, and
calculating corresponding NFL distance, ultimately processing comprehensive recognition by setting reasonable coefficient of
weight. Compared with traditional holistic image representation, this method has many advantages, such as a much higher
recognition rate, more stable and flexible in practice. Through a number of experiments, it proves to be an efficient human
face recognition algorithm.

Keywords face recognition, principal component analysis ( PCA), independent component analysis (ICA), nearest
feature line (NFL)

B 2N EFERNRE, SEARRIZREY

5] ET 3

il

A IRBIE AR EEE ST EN ST AR EE,
MK B 48 4R B S B AT S RS T M
N B 18 89 TU A B0 88 o SR BRS04 M HE AR AE £E

E2WA:HF AR EE SR E (60135010)
Y B R :2004-01-18; B ] B #9:2004-09-21

LA ERMARRBITEARER LT LAIES R 3
K ETFHEROTE ETILARER T EMETH
B H " o fER—Fh TR M7 5k R IE R
¥ 1A PR B R B B 2 SR SR LR AE

B EEB R (1976 ~ ), B, 1998 FTFRFRERBE L ¥A7,2002 FEHFARFREHBENURBERN AN S W RET L ¥0,
B8 GRS R A THE M %%, E-mail: yeyisxp@ hotmail. com



%4l

MG BT ICA I NFL 2280 R EARIR B & 469

AERBERHER. HE, P LR EERHT
“HENEREER TARMNELERRETREG
SEBHHSEHERFY BT RA AL G
ST EAMRRB X EEFTTFNIFTESE.
M 37 JT 4> #7 ( independent component analysis,
ICAHMER—MERFSIBER RETFRHESHNE
Brauit e b k. B B YE, Bl ST T4 AR
R 2 FBEBMEERHRELIRTRN T
LRGN T METREMNBEASREN S
B ERE EREMEEEREHERFHE
HEL,
HTREEHEERREETEKARETIRG
K, MEREELEFENGA, LI RBEREEER
BB AR FATIRG, AR BRI B B IR E 1T 1R
2, Bk, 5a ANRM G H FILEARAE, 21—
F RS T ARSI B WA ARAY
FTEMTRAMK RIS, I3 &340 5 #T
F 754 7 (principle component analysis, PCA) %] 2
B ICA FRIESRER BB M B S ERE R, &
BEARESBEOERRATEER. L8RS
BR FHRFEERNE RN ERE N AKR
TEHSE S E AR TS 489 % 4k ICA 3 PCA 7k,

2 ICAEXER

ICA X A BB AT 4AE il BT LA A R 55 3
BATAREN—FHIEY . BREZBERUET
H X (1) = (2,(£) %, (1) ,+,%,(1))",n B TTHR
FEARME S() = (5,(2),5 (), s, ()", B
X()Rh S)RERETR, BFERSER
A, BB X(t)=AS(t), BRA,S()ERM,E
HE B s, (o) GE M R R A AT, W7 RLE
—EH MR AERE A, N S() =47 X(¢)
AABHMERES. BNELFERESARMEMN ICA
BT A SCH AR Bell 7 Sejnowski (5 1, it
REERETEABEUBRKLBRIEANLE
B

3 ARIRBIE S BRI T
BARKILTHENHARER, &ERU%E

BELAER, B HIERA B K PCA/ICA RIER
B, @ BT RS A RMSKER, &

FEAREELYMNERBEREERN,

X FE SR E T PCA/ICA/LDA HYRRREIH
B ATARGCE ESSABATRCERELTIE
BAANBREEG™ARRKHEL, BHSMXE
BAFTENREEFERRXT M, IHEBRLERNE
W, Wang F1 Tan 3£ H — ¥ (2"-order) PCA F 311,
REEETFTPCAMBERESREAMNSF —BEKX
RAEm BRI HEBRREMESNE M,
Lien 84 T HE FHRMAMR A 7%, Lin BH T
Eigenflow 73! %% REFHEX AT, BYE
WHEELAEEEITEE NS, FRAFEITH
AERF ARNE-BHXBTUER —EBE
HIF AR, 3 B R — 4 7 B R X AR 89 A 8 # AL
B A RAR R B T E R W S T Y O 3k
AURERANMEREE, RAHBRBTLGEN R E
R A T R B E LR R B SE R R . okt
BBENREA, AT R AT R R#T RIS, R
T A I PR B K I A E R BOR S A RS

Boh, BB LR ARIRA RS — B RREBE
WHEEGIETE AR, B A SRR AR ER
HETEHRY, &L TAUSHRENTARGEL.

A, A ST T T A PR 3 0 E A 58 AR
AR BB EFaE, BARsmE 1 FiR.

A1 ABSEHSAE
Fig.1 A typical example for face clipping and segment

B SRR R R E R L BB TR 4 4
R 2 ], % 4% B AR 2 A BEAT ICA Y14k, 183 4 %
SEE, HFE-BABER FO G NBEAR
) RREE ICA S ERE, BRFSEmBHSL
R dY = (4,4, ,d?) (FARAZEERR) B’
NERBER a=(a,0,0,0,), WHEATFHE
B

DY =d%a = iajd]-(i) (1)
B EEIE M0 0 B8 IR A IR A . ASORA



470 FEEREEER

F10%

THRAEBRAER (NFL) S5
4 RIEMHFIELIAFF % (NFL)

W L RMR, BHE N, M (000 e,
w01, SRR o AN, AR AR R 2O,
5,5 B

b (5757 ,3) = |y = p 2)
Hobp=x +u(x? -20) R y Bl R0
m&ajmn=”'ﬁﬁﬁﬁag“”oﬂwnm
BXWE2 fix. GE2TH, ETHHE y 82,
%17 HEAEL MBS BN 1 B ALAS B NFL B, A G
BARAEG M y 4 BB 29,20 22 6 0 5 10 BE 5
. BEBREHRAT N

_
c*) , (e* : 3 (e) (;
dNFL(xi(" xj: )’y) = min min dyy (%;° xjc ) (3)
Isc<l 1<ish,
| 324
|
[
i
I
|
|
- »
'xtn‘) p thﬁl

2 NFL JLfif#m

Fig.2 NFL’s geometric meaning

5 XBRER

51 XBHR
LA ORL A EEfE o Yl 45 U SR AE A, % P o 40
ALEA 10 18 112 x 92 B K B R HR. £B 40
AMERER VIR, BN B BE 5§83 200
SR B 1R R YI GR35 S IEAE R BR A,
VGESBUT
(1) XEEARTREEWNMSE, HE
AEERBENKFAR— 5 HE, B RYI%GE
{FO R e FO L (M =200 R REAH,i=1,2,
3,4 HABFFIR) o HEREAS K HHE
— 1 - G
F, =7”—2F§)

i=1

(2) I ICAYIGERE, RIFERK T
UK F, KL 2SR, RAGHEIT IS M RRAE 1) A AY

B, WA M AETB X,

(3) %t X, # Bell B3k 447 ICA V|4, 788 3%
1 X 8T T2

(4) X X, HITRMT EFSEMREY, B %
A BRI T2 A ES .

RHLBIT .

() NG T FEBATHEN KR
A, EANBEIVGREEN ETESE, B8 E TS
[EEETNES @ O

(2) X Y, FITBEMIL T F S E B RE, B 8Mm
SLIG2S RS IES o

(3) BELSHRBESRNEBRVEREAS
BREASH, T NFL FES%KRH,

52 XRER

B3 B8 THRERKEE ETMMT TERE
B WXBERG, TUERIENRET RERE
ARG S I HEAGE . B X EL AT LUE B 3 T
BRI R R R AR B W, A %0 T R
MHER

BB 4 WU S ICA MIRFIREF T PCA, |
B, ICA ZESE /> 89 M 37 5T F 38 77 LA K 1818 56 IR 51
ROXWIELT ICA W ERBEEEHRIEET
PCABHERAH EAESHF, REEMH
B,

HES TUESR, FTERASRHUXERE
B T4 B BRSO, 760 57 TE Rk 30 i, IR B
BB F] 92.5% , 3 H Al 4% B & M 3L T B E
¥OALTRE, EANE e hAERUNER. &1
RFIZ T #4544 %R 9 [10,200] ICA % T X 8]
FEFEHIRAI%, Bk 1 TUE, ORL BEJRHBA
RERFIRER B H T SRR E B E KRR,
XEERBT ORL FHA—HALBERAENER
ZHMBEAEE AXBEESERAGFRAH
B3, T 52 B B9 AR TR B R 46— A R U R AR
FATIRH . mE 1 TUE D, SUOUE T xR IR E &
BT BT AT H SRS, PR EaE A 92.85%
HIRPIR, £ 1 ANIHTHIEHSNREAEFR
BR/MEA LB, B RBTREH, 5
SETRHEA ] BRE T B AR BRG] EE
P, T B AT AR B AR B 4G 1E 4 K

St FHIR SR K &AET, XRS5 H T Hib
ARG HEHBRRIN R, ALRETEE LT
REERKE RN EN 97.50% , i T 8 i



CR ] A T ICA 0 NFL 4326 9 B30 A B IR 81 3% 471

B3 MR 10 MaRER, &8 E5T(A 3 ) AMITOE 3 7)) REAR
Fig.3 Basis images of principal component ( the first three lines) and independent component ( the last three lines) for

the local facial image with 10 independent components
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performance obtained for the PCA and ICA, which are
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and the combination of both
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