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Abstract: This paper presents a face feature representation method based on image decomposition (FRID). FRID first decomposes an
image into a series of orientation sub-images by executing multiple orientations operator. Then, each orientation sub-image is decomposed
into a real part image and an imaginary part image by applying Euler mapping operator. For each real and imaginary part image, FRID
divides them into multiple non-overlapping local blocks. The real and imaginary part histograms are calculated by accumulating the
number of different values of image blocks respectively. All the real and imaginary part histograms of an image are concatenated into a
super-vector. Finally, the dimensionality of the super-vector is reduced by linear discriminant analysis to yield a low-dimensional,
compact, and discriminative representation. Experimental results show that FRID achieves better results in comparison with
state-of-the-art methods, and is the most stable method.

Key words: image decomposition; multiple orientations operator; Euler mapping; face recognition
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VAL BT 57 g 1 6 mag 0% N e 1 Ny (AU [ 5, 5 (K155 2 PR U7 5

St = (8 - ) 102801 =1,..,n,g =1,.., D 27)
s.(q) 13 s.(a)
Hreal zﬁzhi,real (28)
i=1
s@ _ |1S ps@ _ sy 29
Oreal = Hz( i,real_:ureal) ( )
i=1

AL VBT, 0, 050 58 B S g T S5 11505 0 T DU 24 20 (27)~ 2 SR (29) T 57 65 1T T 4. [
AT LA B RS A B 16 R (T4 4 3 T — IR UG Fo il 6oy (=1,...,08=1,,..., 10) 6% HL T 6k 1) 53 1 07
FE B HE A ) i, 65mg (1= 1,00 5=, .., 10) 26005 L T8 I 61 F 305 14177 S BB YL 9 i ik B2 Sfe 9 7 19
St T S imag DB — AT AT G AL 1) 8 7 = (S )" (S o) (Orinag) "+ (Sinag )17 € 927 (P=20xD), K X 1
— IR N B T PR M 7 P 2%, I 24 453 B — i 5 4 3 0 0 A i

4 HEILE

FT T 1A R AL 17 B2 A B 45 T ORI LDA BEAT B2 T LDA 1R AC R ASURE s v 4 R B U A 3
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5 B g A 26 ) O ), LA B ol B2 2K A SR s 5 I 2 T 4 1 28R B 5 RAIE A R A AT 1) 1 2 ]

A B K (10 SIS ) 85 R g /AN PR A PAY 12, SR 27 2% 22 1) v A i £ £ T 2 B P AT, e — oA 28 e A b 1Ty

2 AR KAl 75325, RE W A B8 Ja B REAS B S IR A R B Sp B K, JF HLIRIIN R N SO A K S, d/ . IR, B RES

DRAE 35 52 J A 3R A AT 16 233 1) o AT S/ 1R 24 DAY 8 2 R DK 116 288 T B, BT A58 £ 22 2 1) mh A e £ 119 T 2
Sp A Sy, 735 ik

S, = il“(mC —m)(m® —m)’ (30)
c 1°
Sw :ZZ(Zi,cfmc)(;{i,c*mc)T (31)

XHCARRBILHI S AEL g 25 ¢ FAP NG T 5K, m® 25 ¢ R T REA IS 1° 2 25 ¢ P I pEA

LM PR REA R EIELLDA {722 [l 1 — R B 51 1 & Q 9k f8, 3 L, Q A i i

Q's,Q

Q's.Q
DRI, Q REMS L SR AR S,y FOMRFAIE I f AR A, Q WIS ISR ) P 4k 2 i) B A B 11 d RS AE 23 ).y T 3k

G S 1T 7k SR 071 19 E AR T v

Q =argmax (32)

(Su+el) $,Q=Q4 (33)

X1 AN YRR 1) B gy, B 230 L o= QT 5 5L B — AL AL 10 4 59 25 1), o FROAIR AE5A0E 17 2 4 AT R
I3 SN B TR IR B T AR 43 2K 77 1 (1-NIN) R AR 1R % % 5 D706 L 24 5(34):
T
oy=1-— %%
100, V@ 9) 9 0,)
X g Fll g 53 ) 22 7 P A S (] PR R0 A0E 17 2
AR VEWI N B R 448 RS 207 MG o il BRA G i . B 7 BERRFIRRE S RS 4 /N7,
FEIEAT I TR SN GREARN B ny 4E50 p 554G 0. 2 77 ) BG4 A 1R ) TR) 52 2% B2 R O (p), Bichr &5 40 g 1) I i)
STIRPE ) O(L), B 75 B 227 (R I 1) 52 2% B kg O(n), A 0L 40 it (47 B 1] 2 2% 155 Ay O(p®). T LA, B AN S50955 (1 W 1) 52 2%
i O(pn+n+p®).

5 XBERSHM

AATIAE 3N TF I A B B ARPA Extended Yale BESUHI CMU PIERY F 74l FRID $v5: (1280 4 3% 55 1
B EEEAT LR 11 JBIR T AR Hodls B i) B 18] 12 JE 7R T Extended Yale B 54 22 (¥ G R 4. 1] 13
JE7R T CMU PIE i P () BB A9AE  THT 0 236 v o 1 A DG U7 VR I S 00 BT W& H ) FRID J5 vk, ZEA 4
YERL A I B IE WAL S 8 e 2 05 oS AR T 248 Ry B 7 B 3 m b BG40 B R~ w0 0 1) AR X [
ANEL v ARG T 6=0.001; A8 7] (25008 2 R w R r HU(E AN SR ).

o £ AR S HE N R=1,w=3 Fll r=3;

e 1 Yale B Z¥(¥ & N R=2,w=3 il r=3;

o TEPIE 1 &4 E Jy R=2,w=3 f r=3.

WAk, BT BE IR I L AR A 2 B B R

o I LBP F#fif,7F Extended Yale B I PIE [ # 4 8x8,7E AR I G U 0 16x15, &FH X}

I —A~ 59 4k (¥ H T,
o XfF TPLBP ##1i,r1=2,5=8 flw=5;
o WT LTP FI LTP/DT REAE, 2 ih (¥ AR A B2 & 4y 0.02,DT Ji 25 (1 2 ot o0 1,867 DT J 25 1 Wi £

(34)
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Sy 6,7F AR b [ Bk B 16x15, FL A 5H e 1) R 45 B B 8x8;

e X}F ID-LARK FI LARK,{E Yale B I [ Jey &8 7 44 ) <) 15 B 33, H A B Pe ) 1 154 77,

o U T LUK Gabor 45 4L, 5K A48T 40 4> Gabor JEI S, AHE 5 AN R 8 AN, 56T SRFE N THE
PIE % & 4, H ALK FE 3 E A 8;

o XFT IDLS HFAE, W (A1 V1) 1E AL 5 50 5=0.01, F AL 1 2=2, 48 J& A2 L 2, %45 5 RSP E h 3.

4 + 4

Fig.11 Face images of the same subject taken from the AR database

K11 kAT AR B — DN 2Kk EH

“EPEIR

Fig.12 Partial face images of the same subject taken from the Extended Yale B database

Kl 12 kT Extended Yale B (¥ [7]—4N A 122 5K K 1%

Fig.13 Sample images of a person under different illuminations and five poses in the CMU PIE database

K 13 kBT CMU PIE KIE—/N AR Z 5K K45

51 ARARBEUIERE

AR NI FEALEE 4 000 25K 1 1 A S, A4S 126 S A (70 M54k 56 A2 fth). 52 N1 26 7k -4 48 o 1F
PRS0 130 &N AT 13 5k IEME N 1~13 BE47 % 5, I P BLFE AN A (0 A R4 (1~4) DG IR (5~7) BL IR 7E
AFDEIE A A NI IR (8~13); 28 2 #7055 1 34r 28481.120 S A (65 N1t 55 A2 b)) 14 sk K5 (5
T30 1~7) A A 286 v B i BRI A 30 23 4 48 5 1 10090 7E A S8 v 28 1 #8701 7 Tk A 5 (1~7)
BRAEN SR, 265 2 343 60 7 3k AR B4 (1~7) 8 F /e DAk 4% )5 ,PCA LDA,LARK, ID-LARK,LBP+Chi2,LTP+Chi2,
LTP/DT, TPLBP+Chi2,Gabor+LDA,IDLS-Distance,IDLS 5 A St 42 H 1) FRID 43 5l 4% T SR BEA T 45 1iE $2 X 4 LDA
17 PCA By B, 3 i B AN B0k 1 B 2 200.NIN 43 28 25 4 FH SR 4328, T AT 7 VA IR 0 45 R A 41 28 41 3% 1 v,

Table 1 Recognition rates of different methods on the ar database
F 1 AE AR NG PR AN RIR I J7 v B R ) %

Methods Recognition rate (%)
PCA 60.7
LDA 78.1
LARK 82.5
ID-LARK 91.9
LBP+Chi2 91.3
LTP+Chi2 90.9
LTP/DT 89.5
TPLBP+Chi2 91.6
Gabor+LDA 91.4
IDLS-Distance 935
IDLS 97.4
FRID 99.98
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M 17T LG H:PCA,LDA Rl LARK 14 R A2 Ao &, U0 I 26 75 VA TE A A 3R A% A B 40 R i i
TR AN G 45 A8 EL i Sk 3, Gabor ##4E . ID-LARK. LBP. TPLBP. LTP #1 IDLS R BLIK 5 &4k, HIAS T S5 47
[ 5 B AB A IF B I IDLS 33 T IR i &5 R X FEZH B T IDLS il i BHG o i) 5 3k T 2 1 EGR
4k K A B AR T A A SZ86 P IDLS 1588 35 F FRID, 2 JF KA 3 4
o FRID it £ J7 1n 34T BB 43 i, T AN 22 A B3R TG T BE B MR 5145 8
o IHIT GNPl I A K AR OCRE B 7 VR, WA T RO 0 R o R T o R T VR SR B R
F 8T 7 In) EHG I A BRI
o T I Stk v AT PR G RAR AT PR A5 43 A SR R 1 JR L TR AR, B A5 B — P BE A ) S ek ) L IR
NVARI
5.2 Extended Yale BE{iEE
Extended Yale B ARG & 2 414 sk IETH A %, 46 38 NN B A KL 64 5k EG X 26 -4 R A
AN B A PE T R 1RV BB S A P A AN R E AW JBE D s LA A o K 22 0 N I U0 7 10 B AT 4 e — A
AN A FRIE A POO 11 e 50k B FH AE 7S SR 26 v 7 5K PR 10 20 B 230 ke T Oy 96 x84 A% S 58 4y 153 A
NBEHLIERE K A EUGAE A IR, 80 R 1 ERAE b IR A X 1L K 43 5l Y 4,8,12,16,20,24.5%F T K [ REFiL 5, 5
SRR AR S 10 b AN [ (1) I ZRBEHEAT S0, AT 5 125 (0 ST 3 AR ) A R 1 7 e g 7 7R 2 v

Table 2  Average recognition rates (percent) and std of different methods on the Extended Yale B database
F 2 1t Extended Yale B A 7 AN [R] R il 77 25 (1) 31 189 iR nt) 6 i de e 22

Methods 4 8 12 16 20 24
PCA 41.65.77 59.7+6.26 65.5£7.11 70.6+2.86 75.2£3.09 78.2+4.92
LDA 57.3+11.8 77.5+£7.91 86.7+4.10 91.1+2.86 92.3+3.21 94.1+3.38

LARK 84.5+5.30 90.6+2.20 92.2+2.83 92.6+3.20 93.7£3.06 94.942.35
ID-LARK 86.8+4.73 91.3£3.43 96.4£1.63 96.9+0.88 97.7£0.54 97.9+0.47
LBP+Chi2 84.2+8.59 93.2+1.68 95.3+1.71 96.3+1.02 96.6+0.91 96.7+1.26
LTP+Chi2 62.1+8.79 76.7+5.08 81.9+3.76 84.5£3.75 85.3+2.52 87.1+3.52

LTP/DT 64.3+10.8 80.8+5.08 86.6+3.73 89.6+3.55 91.1+2.14 92.3£2.61

TPLBP+Chi2 50.3£11.7 66.3£5.67 71.845.42 75.41£2.81 76.5£3.36 78.915.14
Gabor+LDA 60.3+£3.94 78.2+3.98 85.2+3.10 91.2+3.48 93.3£2.83 94.3+1.65
IDLS-Distance 74.9+7.49 84.4+4.16 91.3£2.10 93.5+2.01 93.9£1.69 95.1£1.65
IDLS 95.8+1.73 96.9+0.72 97.9£0.50 98.0£0.66 98.0£0.75 98.2+0.84
FRID 99.5240.21 99.7440.04 99.7540.04 99.76+0.04 99.80+0.05 99.82+0.06

M 2 AT LA H:PCA Fl TPLBP IR A0 XTI, B4R LTP/DT, LTP+Chi2,LDA,Gabor+FLDA,LARK Fil
IDLS-Distance I 5 ZA7 S48 & (HAR A A A 2. 1D-LARK,LBP+Chi2 I IDLS 3K T Eb UL L7 vE s 4 (45
R AEFAEZ L IDLS 3RA3 T IR A B85 R0 S IR AR AR D B IDLS B3R 13 TR 45 . IDLS il i B4
I3 FARARAR UG TE 22 1) JR i 45 K 15 B0, AT 3R A5 T B8 I 1R &5 SR AR 7E AR S 5 IDLS {7588 55 T FRID,FRID 763K 2
(PR 3 2 SR P S W SRR SR — FRID T T3 1 5 1A, IX R W FRID £E6 HEAR 4k - R B B 445 28 — FRID
LEARTR KNI GAEA T LT B3R T 4430 100% 1) 4R 510 %, IF HARFH % B0 R (ks HE 2 #8/T 0.3,1X & W] FRID
T LRI TR E.

5.3 CMU PIE##RE

CMU PIE AJK: #5045 61 & 41 368 sk A 14, 45 68 NN B4 N MBS 13 B[R A 2245 43 FiAN )
6 A A 4 FhASIR] (0 26075 AN SE IR e 3 PIE H0i 7 1) 7 4 0°) % i p A A5 50 Kk AR 12,3 50 9K
155y )8 5 MR RIS, MRS 10 Sk B BT BRI 4 HE R 4 % Bl 64x64.

AL A R NBENLIERE K A EUSAE R I R4, F00 R 1 BB S it 4 X 1L K 4353 X 5,10,15,20,25.5% T
K (BRI £, 25 73 BEBLAE i 10 FhAS R I ZR R 1EAT SE 58, I J7 v T35 1R S FBR ME ZE B SR VR 7E SR 3 .

MFE 3 T LU L, FRID 315 T S 16 R0 2500 AR A3 B2 I Rk 42 5 I, FRID 3R 15 7 3z i T o Ath
T 9% W R ) R TR A B bR o 2 RS Bt I ZRFEAS [ 3% 22 Gabor, LTPID-LARK I IDLS th3k T B 4F 4 R,
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H FRID /58K 3545 T 35 °F- 56 36 19 45 S Rl Extended Yale B SE56 H (19 3R I, FRID R I 5 AR 8 GX 7840 U W T

FRID HF1E & ¥ .

Table 3 Average recognition rates(percent) and std of different methods on the CMU-PIE database
F 3 7E CMU PIE A 2 vh AN [6] TR ) 5 23 1 T 24 R3S A bt 72

Methods 5 10 15 20 25
PCA 35.9+3.73 53.2+4.83 61.147.84 69.2+7.05 78.4+4.67
LDA 59.3+6.56 80.9+4.93 86.7+3.33 89.4+3.26 90.2+2.76
LARK 59.5+6.76 74.6+7.32 82.1+4.63 87.745.27 88.5+3.16

ID-LARK 66.948.24 89.1+3.67 93.04£2.42 95.4+2.37 96.5+2.00

LBP+Chi2 72.8+4.85 84.0+4.56 90.243.38 93.3+3.05 94.8+2.63
LTP+Chi2 81.1+4.64 90.3+3.41 94.0+2.78 96.5+1.82 97.1+1.37
LTP/DT 81.5+4.95 90.4+3.71 94.5+2.43 96.6+£1.98 97.4+£1.53
TPLBP+Chi2 75.246.64 88.8+3.99 93.143.12 96.3+2.05 97.4+1.51
Gabor+LDA 75.646.93 92.942.32 95.4+2.08 96.7+2.00 97.3+1.56
IDLS-Distance 68.1+7.75 87.213.24 90.8+3.19 92.7+2.90 93.1+2.33
IDLS 82.6+6.03 94.3+£3.89 96.3+£2.86 97.4+2.25 97.6£1.91
FRID 96.98+0.73 99.0940.25 99.7740.15 99.85+0.10 99.98+0.08

54 FRIDBYZE SR

ARTTHHE FRID J5 0 A [ S 30 £, 3% B3 5 e 22 07 i o S rh 048 242 Ry 7 & b % 4%
B RUSF w0 8 A A DX ) AN v, 22 7 1 B R AR 4R R R RAE I 2 R R AT i 42, VS0 1)
ANHORIFL Y R B 1 I 54T 10 ANJ7 vk 8 (b 8 AN38 X6 7 10,2 A3 B 077 1)), ] 4 & 6 o,
M REC 2 3L 15 ANy gk (G 12 AN A8 SRR EE U7 10,3 AN by 7 1)), i 14 s (18 14(a)~ 1 14()
FEAL SRR BT ), o 18] 14(a) & 4 ANAE SORR LT 1) 181 14G)~ 181 14(0) 2 B B4 77 10);24 R L 3 I, 2L AT 19
ANT5 TS 16 AN OB EE J5 11,3 AR Ry ), B 15 B (B 15(a)~ B 15(m) A8 B E U5 1n),
Horp B 15(a) K7 4 A48 XBRBE 5 1l ] 15(n)~ &l 15(p) A2 hr 5 B2 1 7 1),

(o 2 l/@\l f [@)] |Gl f | fy | i @] [@]f | fy [ fa J(o) filf |<@[ fs | fs
a o] [ ] [k ][5 o
[ &[] ][] ] (Gl @] @)
f%o i f10 f}l f%o i1 f10 i1
| f131‘@rf15 ] |2 f13|f14[f15 ) f f13|f14[f15 ) fio f13|‘\f12v“[f15 fi
(@ (b) (c) (d)
il @[ f] [f]G[6[W] 6] [A]®&[6[W][E] [f]t][6][f]f
fo Lfr] | fe] (] 1 I [, S (7]
6] [h G| | ] [B] R[5
= =1 = Y 7Y
f10 fiu fio fi1 f10 f11 1o (fy)
f1o f13|‘il}/[f15 fig fio @;iflfm hﬁ fi f1o @;lfu rfﬁs fi6 fio f13|f14[f15 f1s
(e) (f (9 (h)
Wle[6[a]6] [h[efl]s] [GlL]6[6]6] [GIe[H[G]
JED /F 7E) £
@] @] [t o] (8] | (@ §
] @6 (@) B [ @ [® & 0
%) A 2 I i 7 O 7 N 41
fio [ fia ] fua [ Fis | s | [ Fuo| Fis]Bphis [ F1s ]  [f[fua[fa]fis o] || fia]fua]fis]fuo
() ()] () 0)

Fig.14 Multiple orientations operator (R=2)
K14 ZJ7#R1ER=2)
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@l fo [ J] fs [ e[| [@ 6 [ f [ fa [ fs [ fo JD| (@] fa [ 6 [fa [t [ f6]J®)] [f]fa]fo [@]F [ s |
| fa | [ fo ) | o] [fo | [ fs fol |fo fo
[fol [fuo] [Tl ol [fo] [fuo] [ o
[ (o] [f] [fre] [R] [ e (5 e (7]
fi fl_“ fﬁ f1_4 f13 f14 f13 N
fis fis] [fis fis| [fis) (fis | | fis] [ s |
[®) flalflgT@;Vrfzzlfzz 2| [F] e [ o[ oo [ oo [ Fos [ 0] [ f13|f19lf20[f22[f23 20| | iz flglflglw’fz\g[fzzlfm foq
(G (b) (© (d)
fo [ [ fo @] fo [ fo [ ]| [ [@ fo [ fu | f6 J@[ f] [Fo @] fo [ fa ] s [0 f2] [fo] f [®] fs [E)] fs [
fy fo| |fo fo| |fs fo | | s | \ L fo |
[fio [fu] [Tl [fo| [fo] fof [t} 1/ [f]
e | [] ] [fu] ol ] @ [
fis fia] |fis [fia] [fis | f1a| |fas] I\ | f1a |
K K E fis E fis fis /“/ \‘\ fie
fir f13|f19[\fga‘[fzzlfzs fa| |f7 @;’ffm[fzo[fzzTQQ foa| |fiz @Mfmlfzo[fzz}@} fa| [fi7 f13|ﬁgj[ f20 I\@lfzs fas
O] ® @ Q)
[ R @] 6 @] f[f] []f]f[f]fh]6][f] []t]6[t]6]6][H] [L]R][t[f][6][t]f
W\ 6] [@ W [@] W [1] n
| fio \/ fo] | o] [fio) | o] fio| |0 o
ful  [R] [fe] (] [fi| [fu] [fio| [f] I [
| fis] /\ fua) | fis) [fe) | fia) | [t ()
f15 / f16 @ @ ‘@ @ f15 f16
fur | fus | 10| oo [ 2] Fon [ Faa | [ Far [ Fus [ Fao [ o [ oo | Fon [ Fos | [ Fur [ Fre [ Fuo [Foo | foo [ Fon [Faa| [ iz | Fus] Fao [ o [ oz [ Foo | fos
0} @ (] U}
il [f ] 6]f]f] [@[RIf] [k [H] [®]Llh]@]EM|6O] [H]RIE]O[HR]
o fo| [ fo| [fo Lo | |o) (fy
i — ///@@ E | fio _f%O_ fo | | o)
] Pl (] [ @ | [ @ %@ ) ® ; 4@
fof ] [fis fa| | fa fha
h | [fs] ol [ T [ |
fur | us [ Fuo [ oo [ Foo [ Fos | Foa | | Fu0] Fra s [ Foo [ oo foa [ 0] (€12 Fas o [ o0 [ oo [ s [ 0] [Fi2)] 0] s | oo [ 2} | o0

(m) () (0) (9}
Fig.15 Multiple orientations operator (R=3)
K15 277 #AFER=3)

B AN (K48 & 242 Ry AN 23 B RSE w AN [7) B 34 82 UL DX TR) S 38 1,3 4~3% 6 20l JiEzs T 3 MK
JE AR A R 4~3% 6 Tl LUAT fn T g

(1) TV Hi b 12E FA) 2 96 45 R A A R HUEL D TR r AR R 4R Ja 42 ROR, 20 BRRGE w3 B TR < 4
LR T B RSE w o 5 IR B 2> BT w3 B A

(2) <18 r B3 I AEAN [RGB Jm A B AN R 3 B RS we Bl 2 FR R0 3 23 3l v T IX ) v HR 2 A 4 P
X I8 R TR 45 SR G DXCTR) ¢ Y 3 5 5

(3) DI r i3y A3 H T w34 4B JE AR R X2 I, YaleB 1 PIE %icdfs 72 #8 FR AT di 4 18 TRl 417 )
T AR HlfE X () r B3 R R) w3 ABSE AR RO LI SR AT R P A H 2 A T AR
R H{ 2 1N, FRID k453 1 8L4f BRI A

i o0 A O AN (RN T K0 1, 308 38 K e A 2 0 3 D <X ) r B 3,20 BURGE we B 3,88 i 2 4% R 2.

© PERREERSMROT  httpy/ www. jos. org. cn



2116

Journal of Software 3kfF24% Vol.25, No.9, September 2014

Table 4 Recognition rates (percent) of FRID with different parameters on the AR database

£z 4 AR ANKEH AFSEHT FRID M=

. . Scale size

Bins Block size R=1 (%) R=2 (%) R=3 (%)

r=2 w=3 99.73 99.67 99.37
w=5 99.48 99.32 99.20

=3 w=3 99.98 99.75 99.51
w=5 99.59 99.60 99.38

r=4 w=3 99.73 99.71 99.26
w=5 99.55 99.50 99.18

Table 5 Average recognition rates (percent) of FRID with different parameters on the Yale B database

F5 1 Yale B AJFEHR AFSET FRID 135050 %

. . Scale size

Bins Block size R=1(%) R=2 (%) R=3 (%)

=2 w=3 99.14 99.45 98.04
w=5 98.71 98.88 97.40

=3 w=3 99.29 99.52 98.32
w=5 98.64 98.97 97.94

r=a w=3 98.52 98.81 97.75
w=5 98.11 98.16 97.33

Table 6 Average recognition rates (percent) of FRID with different parameters on the PIE database

F6 AL PIE AR AFZHCE FRID [P35 %

Bins Block size Scale size
R=1 (%) R=2 (%) R=3 (%)
r=2 w=3 90.77 92.94 92.16
w=5 90.17 92.55 91.91
=3 w=3 95.66 96.98 95.75
w=5 92.88 93.80 93.28
r=a w=3 94.27 94.96 94.46
w=5 92.05 92.87 92.06
6 HERIE

AR SCHR b T UG A3 A 1 N ARE AIE R 78 7 V2 (FRID), % 7 725 1 S 38 22 U i 4 1 30— 160 4 £ ik
— RHNT7 TR KL T5 A AR A R TR (030 s BN AR AR S TSRS T )R A
REAR SR A 3o A e P oy kS AU A 5 77 1) 5 2 Al I 0 8 ST 42, 2 A 453 260 R 08 R0 S 40 1L 45 23 3ol %)
OV g AR A B R A S o b= 26 25 18 1 75 10 PR % o AR A5 JG0, X i 3 A 0 Pl 4%, 23l 2 ey
2 AN ANTE B 10 J 0 P 5 e 3 e v R A R AN [ KA 0 B, 2 B V7 PR 5 s R0 Rl 8 7 P DT AT 14 5 8
P48 L PR R ol A S A A ) e R 20 e 1) o 30 T e A1 A ) 2 M g 9k R R AL 1) R AT 44 S
2975, DLARAF AR AN PR IR AR 2 3 7 S0 45 R s i O VA AE 2 A NI s 122 R AT 100 T IR S0 1y )
i3 F LRI H A e .

BOSH ARSI AR SO T AR 2 T SCREAE B AT, JE IR B BUR S P TR B X S & SRR R
TR A2 00T AR R BIE b (10 22 R[] 27 2 7 S
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