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Image classification based on adaptive soft assignment

WANG Tingjin, ZHAO Yongwei, LI Bicheng

(Institute of Information System Engineering, Information Engineering University, Zhengzhou Henan 450002, China)

Abstract: Bag of Visual Words(BoVW) is the main solution in the current image classification field,
whereas the synonymity and ambiguity of the visual words restrict the semantic expression ability of the
model and reduce the accuracy of image classification. Aiming to the problem, an adaptive soft assignment
method is proposed. Firstly, it analyzes the distance of the Scale Invariant Feature Transform(SIFT)
features mapping to visual words, classifies these SIFT features according to certain rules, and applies
adaptive allocation strategies to SIFT features with different fuzziness. Then, this paper analyzes the
correlations between visual words and image categories via Chi-square model, and then removes the Visual
Stop Words(VSW) and reconstructs the histograms. Finally, the images are classified by Support Vector
Machine(SVM). The experimental results show that, the method can effectively reduce the impact of the
visual words synonymity and ambiguity, and enhance the distinction of visual words, so as to improve the
image classification accuracy.
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M T RS AL 7E SOAR AL BEATIS IS T R T, AR B O AR A B AL 4, T
H AT 0 B R A3 207 vk . 05 3R] SR R 3 SR T K-means K4 A B9 R B0 ERAE (L G SIFT RRAEM | 20 8 510 |
TR IR PG 25 AT 2, B — AR E WU iAo LA oA 4 4 A MR R R s SR, OB
B — R % 0 S 350 R AE 5 00 B8 ) L e B DC TS, O 3 o e T A 2 R A X R A B R e B R (H R AR
S5 1 A B TR A5 AR 7R A R O B B, R OR TR e 0K SR R R AE i S 2 5 R BB Rl i O e |, A&
W& T A ) A AR TR 5 | A (G Ak 1R 22 D R A B B ] () SO RIS SO ) RGBS R, ™ R 24T I TR R 1 S 4
BAE ST, IF H AR T e iR i X bk . o T s XA LB, BFSE N B b AT T 222k, Hedn Philbin 2B 1
T —Fh R BE (Soft Assignment, SA)RI I SR 48T BT KA 715, W8 — A R ERAE B 5 3] 24~ 905 5
P E, Gemert SN RE Jp Bk AVROONBC 7 B EAT T SRR e, dE— A R T O B S LA AT LA RO i
g [7) SR FNEE PR RS . Weinshall 25 Y 85 2y i i JEUAR % A 21 78 7 2K A1) 7 75 43 2 (Latent Dirichlet Allocation,

i HHA: 2014-03-18; &EIHHA: 2014-04-14




51 FHEHAE. —HETEENRSERMNEGSETE 155

LDAVERL 21 T Fh— % 5h . LDA B, Danilo MR 1 — A SR S 0 5 05 5 LR 58 2L 1) 19 4 4 I
FEHUE T AEEIROR . Guo 45 UVE X005 1) SRS AT 0 Ak 1 SR Al 1 OB T B 43 T R A 43 TR O P E L O3 I D
5 0 25 R R RE Sy lE T S B AT S e T L, B A D 0k At RE DR /) P45 R R A i S 8 A o T i
it rp R i AR 22, A Rl LT R 1] () S A s SO TR] Y R Y S MR, 0 oL BT B DX, kPR
1 R 73 S HERR A o SR, Lo A 020 IGE D 3k A R T I A 018 2 B>, IV — 4 R 90 e I 4 Il S 80 A () 5
AR RL 8 BT b, AR ) A B M B 2 0 A AT SN HAT B SO 8 JRy I AR AT U R i o A i S B T 2 e B
B OB B TUAR AR BT, BRAR T A B SO e SR i DX s 53— 5 TEn, B E A B T N 4 T 33
T, BRI 2 B 23 (144 3 2R A5 A INRE 73 PR J7 v o BT X RO RRE, AR SCHR M T — Bl T B 3l B T A
By 2607 1 o %7 B I O3 M JR R AR AT 5 A0 6 B R] 22 ) B R R L R AT AR 2R AR B, O B Od N 2 B By A
B, AN RS B ] [ S A g SO ) S W) [R] I, i O B BE M OB A B B TU R[S BT BeAh, AR SCR S|
AT R I5 BB 53 K 25 AR5 B 5 TR B R SEME R/, 2R R s — B 0 A S PR /N A B, R R A A
WLBE BRI BT B P, A B SR 1) LSS LI ZR A 328 0 SEERAE SRR, AR SO A RGE T A e B i) )
SCHE S SCHEAT R A 52 e, 998 1 A0 0E B3R B 3 SCORBRRE D, e 1 RUR A SR A A %

1 ETHENRSENERSETE
AR SO A ke 3 A 1R M B B, 0 5 A B TR B DX O3 P T AT O R AT e AR 25, T R g A B R 1 X

SYBRREI R AL AT, B T — R AR T Al RO EC R R 2R T . BURSEBLR AR I 1 R, EE A
S BOAn i B Be

training SIFT adaptive softassignment /" pjstogram histogram
images extraction / i construction i reconstruction
A 4 . A 4
virtal new visual visual stop words
visual dictionary » dictionar remoFi/e ( SVM >—> results
visual word Y +

testing SIFT ./ histogram @ histogram
images @ adaptive soft assignment 'M
Fig.1 Flow chart of image classification based on adaptive soft assignment
P 1 T ISR ARSI Y G S 2EmR
WZRprBe, o e WO ZRIEG% b PIr A KR B9 SIFT AR5 AR5 R ] K-means J372 4 ik 88 SIFT 43AE 5 ik
PR, B—DREPOAER DR, SRR AR T WA RIS TR B, IR ST — A HE L RE A (Virtual
Visual Word, VVW)H R i 0058 18] M 5 453 R AT 3 0 20 T 5 A At A e TR ) A o BT AIE AR5 1) D
5 R 53 W7 A — A A0 BT (] PG 2 Tl =2 () AR DG, 2 R — s B A L A5 T R] O RO A A 1R B B
CRRAE
M Be, X TR — R 2 IR, SR R A 7 SR O R B SIFT RRAE, AR5 4 A 185 0 K43
FRLBE 455 FHR) 23 B A 7 9 00 38 R R AIE 5 s A IR A7 79 SYM 23 2885 58 ok 28, 3 B KR R 2R3 .

1.1 BENRSERRE

1 48 1) R 5 1) AR R A 905 A A LIS, O 1A A PR A A AR AE R — X — B0 B 23 T T
X, F A SIFT KAk 2] 55 HARBE £ U7 (9 00 58 Bm] B, 20 Z20m6 1 00 0 ) A A0 5 A A k1 1% 22 L R R o B
i ) S s SO (] A R B SR o A P RE R E T, B A ST N BOR R O E Y O AT R, AT R T
XA, EH R 2R oo Bl 7 2R M B — A B B E — A B B, SRS R T AT Y SIFT B
ik 73 PE 25 55 AR BB A 22 S LS8 B0 b R, RXREREE B RO T A S I B IS S, A%
JE S SIFT AR BRI 1) 1, F B 5 51 A AR B

A TN 2R A 29 R SR S VR PERE R W), LA KA AS SIFT $RAEAFTE 4 0 SC& L2251, n] REXT IV A4 %K 43 L 4>
B A B AR . R, BROF BT VR I S AR SIFT HRAE BRI P R BE 0 A 2 b o ISR e, 7R SCil i
Hr SIFT Ak 2100 5 £ ) (4 B0 B A T OO PR R, JF 20l 3 R AR REAT X S AR B, 4] 2 o o P B el AR 3%
Mot i, AN AR SIFT FRfl, XF P2 B AR, S H00E fin] A AHEEARGD, 5 Al o SR i) A BE ARG



156 KMZMESEFEEFR %13 %

W G SCE SO A TR, BEIPE S/, 8 SCX R T SRR AE 58 — RARAE ;. 0 TIEDF R ARIEMI 55, Ab T o8 i
il B ML C ZIa), FLE G 2P SR B BB 2, A SO X .
BATHE R BB, 2 SOX B RRIE 55 24 s X T = MR R 5 . ..

T T2 5 B 155 T A 05 R B0 3 6 L e, A G S SR f — A~ W3 8 - -
TR MR, A Sk 2R T 554 G g 5 = A “
T G S SR R B T A SCHR T — T [ I . Bk

<»
. A
XA~ SIFT i 51 B3 ML 3 0 B8 1617 40 B A2, 40U X0 AR 25 9 ——
SIFT 5 A R i 6 [ 00 55 BC 5 W . (B 1 0 2 26 A GF 09 B0 i) St i ey
V={w,wy,....owy, . Hrdvw, R ASPLSE R, MR A TR B A B ] A S
B TR, OO SRR RN T RRAE AR R A 1 A LA SO SRS SR b TR T R T
REAET T, A SCHIA T — A B vy, 5 LS IV AL — BT BB I, T Vo, =V} IF
A AT 58 S T AR 0 2 BB 30 v 0 BET v IR — AN SRR R R P, A
ALt R 1 M BT T 9 P A o 0 K AR BRI S LA L
B BT
1) B, BB —A SIFT FRIEX R — FEA, WX FER I={f, for . fr} PEE—ADFEA £, Hop T RR
AR b e A R H L TR 5 A L S R L O 4% D/ B K M T R L 2k
d={dy dyyeonidy} o FH L d FOR S, SR 55 AT WL 8 1 B
2) SRJFM A AR £ BRI R RS (1), DR REAR RIS S R T s

N T ARG SIFT Ak e S5 280 W0 5 24 ) Asf (9 RORY 1, 98 55 L o . 3] [] L

dy > A-d(wy.w,,) ©)
Kb d R f 5RO R SE R RGBT, A R SRR BT , UEE AR 2 B 4 Z (],
(v w,, ) 5 £ 5 HAE T 10 2 A BUAE 23] v, w2 T FO B
3) WERHEA fE T =28, B £ 50 A8 1A w,,, b, 75 WL B ER 4).
4) WEREEA fORNJR T =28, MR X (2) A 3 N7 A E BEAS f 5 ZEAEAT B 2 BCA AN RON SRR R
R G R D) R SR, 40 RS B) F T A0 B AR BOALER DA PRI B — A WL LT S L Y
RUE AN 2 i F 5000 BE A 51T K

N=argmax{d, <a-d,},i=12, M 2
d 1
B == d, = —5,1=12,-,N 3)
2
24,
1

=
X o HABERASEHE T, B E—DRTET 1 BIE, FRERREARDBEAEW LG, B REEA £ 4
Pie 2 55 A B AR 1A B RO LB BTl A AL EE o OO, S N AR T L ORI, BEAS SR AR 2K, YN
RF 1 MmHE, BEA fJR T8 2, IULRA SR £ 8 T8 —JEME =2 A RN BE 072X, WS Ae A f
J& T 5 e m R O BC 7 5, EL R TC B BB RROR AR 8 A T i IBOAS [ B A

1.2 M55 AR AR

SR GE T AR B AR AR 2 e rp R B RAF RO PERE , (EUR LT ) S [) SCAS S A 1) 473 AR AT BOR Y 22
ol o SCAS R B TR IR AT B A B SORVAL P, i 6 ) i e 40 R ) e R o I M SR T IR A R, M LURE
5 ELR M A ARSEER . 53—, R SR g OV 5] AR SRSk (0 B b T, o 5 e O A ) o
PR 53 21005 A OB DTk, B i 23 eI IR 0 28 RO VA 30, 3 S IR P A BRI AH Y T SCAR g A5 TR
U0 R oAy WL 45 P B o O 452 ) S5 SO e ol B0 45 P ) AS ), A O 1) A ASERY e LS £ ) AT ELAAR 11
WS, HE I AR — B o AR SO T R 5 B R T 5 ) g o A B B AT G AT, K L S R
91l 22 1) B R S P A/ N B R 5 B ) 5 SO A e 45 T, OF DAL B 1) i R AT 5B, DA 2R AR .

RT7 R JE — AR AT 2 A BEALAS B SE R A 7 i, e o A B A RS S AT e A, R] LAAS
T A — R BE B) F PRLAR S B A AR S PR R o R D (/0N 1) 8 75 2 A0 s 0 1 o P A5 2K ) F) A G e, X



51 FHEHAE. —HETEENRSERMNEGSETE 157

PR AU/ Rz, Wk R 20 AR S HE R, Ko PRt sl o o e, ml DU R 05 B A T B9 5k B0
A A5 TR . AL, 25 R A 45 R AT LS/ PR A 58 B iRl G i B R 4R, BRAR ISR R AR P Yy
WA
fi i & 2 @ by e iR B v, . BIHREEGIN C={C,,C,,....Cr} . Hi G RRE i MEMERES, KRR KA
BTN B, TR A & R B 205 T LA B0 IR R A A6 SRl Ge it BT R R OR SRR i B (4) X 4 5 1)
b i L B3R wy, AT R T R AR I
2 2 & (anq_np+n+q)2
TR @
A oy, RORTEERMR I C, 405 08 B3 w, B R KL, ny, RORTE R0 C, A 45 P08 53] w, B LR A
B, n, FRRAEEBIEGN C, h iy EHE BB, ny, FORTEUI R R b AL & B8 B w, B9 R BB,y RO TET
25 G v A4 B e R w, (1 MRS, F 3R U R RMGZE vh i A R 1 B
SRJG L X A — A5 B 3R] 14 - J7 (4% B /N B Y WP R A7 HE L 25 B et AL o ) it vp — 5 00 1 A 45
), O EE R R AR LS R g v L L, ORI SRR 1 LSS R A2

2 ERWERMSM

Jg T B AiE A SO R A R S SR R A
Fei-Fei 22y gt Y Callech-101 %)%, & T
101 AN 43 23k 9146 BRFEI(R . AR SC G P v ik
BCRAL. VO A M. MIEE. MIEE . A% 6 A
K, KB BRI ECEZE 100 B 800 A%, H
B—RKWARKMENERMEROESR, B 3 4
T R R R 1 K5 A R B0 1 B LAY
SRR G 2 oY, A — KRB
80 R HEATSCH . Hork 50 B B AE b I 4R 4 X - e R £
30 i R AE S5 o S T HE— 2 BRSO Y - S AL

EHRVERTTEE, 8—WSEHHENBELIEH 1 80 Fig.3 Examples of experimental images
W 1 49 P L300 43 3 2 A o7 60 01 5 B A 0 3 4 T B3 &RTRERRA
1%, I EA T 10 UCis B 10 43 2 B 32 10 25 (8 1E S e 20 1 ¥ 40 2K e i %6 . SE b Pl Al A/ 300, 45 =
REHET 2 BED 2. %1 AR I TR L

% 1 /I\igﬁﬂigl A%jﬂﬁﬂf %?ﬂﬁ{gﬁﬁﬁ s —ﬁﬁg{l\lﬁfﬁwﬁﬂﬁ Tablel Results of virtual visual word
MBI RO 5y TR [ 38 N KA B T R A A, 9 LAY method accuracy/%
P LS B4 T o o BRSO SR ME R R IS, g 1 iR, b BovW 093

BoVW+VVW 718

BoVW iR A& 58 A 4 B A0 5 R4S A A, BoVW+VVW R R 5| A KE #1130
i PO F R 43 TE LG TR AR S R T ERMG T  SIFT R R IE AT 40T, IR AE =25 SIFT 4RAF B it 3] i
PURLBE B b, WisE—E M 2 SIFT SRR AN

i 43 12 97 2% W S5 0 5 B B O R 2 1 S iﬁ
g L b T L 4 K M B AT — S RS DT ke L 00 N
SRR ALE—E R LTI =2 SIFT 45 400 =~ D A
RN IEA 2 7400 V2
BT A O R R K § ] A
SIFT 485 Il 5 590 0 5 B4 3] 5 A0 77 7 RSN P i B . 3% 1200
S S Ak R L (138 I B4 O P BT SIFT AR H 100
PERVE AR, WE 4 Fin. WK 4 PRMERH, 4 70,00

a =1, BIFAT G SIFT FEAE FLREWLGT 8] i) — A~ O ot
R b, BEE o BSEOR, WA AN RIBBIARE Y SIFT HEAE Fig.4 Impact of adaptive soft assignment factor with different values
F3E M B o BB — A s E 2 A i b, IR T Pl 4 IE R BT BN RHELN X 3 S5 S B2



158 KMZMESEFEEFR %13 %

SIFT 7 il e S5 3k 5 i A0 RORY Pk T, 3 v A 280 R L 0] ) SO MBS, 3R 1 PR o R MER R . 4 o 38
R —E BRI mg, R RMER R WA N, i HE A B AR B, KON BEE A IS R I T o B 3
K, SIFT FFAERY KA 27815 MRS, [FIRE 2 i PE R IR 51 AR TUAR S B, BRI 08 53] 4 1 S0 B

ab
He o

5502 AT IR T 51 A R 7R 2 BB 15 T 3 1 A A =4-uwith Chi-square model
P TEE—A LI sE IR |, AS S I A IS Y BRI IR R 82.00 -o-without Chi-square model
a MMy 1,12, JF HSIAR BRI YLAE 4 AT Bk . _ 800 N
B B R S IR, iR s N 5 R . A 5 e = S
ATLUT B SR L 2 RO B 43 S AT 5 oo TN
B HR G, K U0 P T S MR R S 2 1 R B i A ) 700 N
F 05 2 T3 61 W 2 WA (TR0 6 20010 0 I 00 L R G PR 45 1 432 Zx
WER R, WIRE, B R 7B X O 5 i B 2 R, RS o I
A 28Hb AR AL 00 £ T U] S 0T, B O T S B TR R, 4 4y 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
KR, Rim, MBI 5 FWAMES B, 24 =5 A 00 155 T iA) Fig.5 Impact of different filter numbers of visual words
B g R A I L (5 0 R 3 R O L ) Al 3 on classification results

LA P ok L5 bR A MR A 5355 R
GE A5 T AR) B 23 B AR R 0 2 R e o2, U8 W] 400 9 )t o

Mo 45 FH T A B P R A — e S 2 Y

3 AN SERKE AR SCHY LT 8 K0 E 14 PR 03 26 5 1 5 e G ) P o D) ARSI L K SRR [T SCHR[13] 0 Y
BOPBCOTIRAEAT TSR, SLWRAURINE 2 Fron, HAorik 1 Ron e g n i oy Bo ol AR, 5k 2 FoR
SCHR 71 B9 D73, 207 4 0 T — 22 J2 U DL o8 B Al el D7 3, OF L 010 A A 5 T S LRSS 1) ] e 285 5 17 47

ALJrdks Jrik 3 R SCHRIASIT ATy, kg T — ik T —

HE TR B BB AR AR e vk, R AT R A T R AL Table2 Performance of 4 methods
EHL W, ﬁ{f 4 )”s”%%i’\‘%ﬂ: Q Jﬁﬂ_‘jyﬁﬁ’ﬁﬂ Ei] E{%ﬁ'%ﬁff o method the QSS%tleenrwg:tSOﬁ accuracy/%
BRI 2 XL IR AT TR, Tk 3 X R A B A EE #E AT method 1 1 69.3
T, O HAE— R BN T R S IR SO s S method? ) ol
SZm, AEAT AR R FH [ AR B0 B SRS, R Al R I AT method 4 - 80.2

— BB TUARAE B o AR SCHR 9 3 K BE A st X SIFT
PR AEFEAT DO Ry, A 3 SR FH AN [R] 09 0 TRC SR MG, B Rt ke 4 1B I U AR5 B BT, JF B85 & R 7 B X
PG b A 45 PR R AT A T A0 2 B, B LA SE S &4 SR AR T et 75 1 o

3 #Hit

ASCHE T — P T A8 AR B AR R T7 i, B SR X SR BB BT AN AL, R T —
Fift G BRSO HEWE , BIN SIFT ARAE WS 30 W0 58 B 3m] Ay ML) B BEAT 4007, X6 SIFT HRAE BEAT MERH & BN 4338,
I e R — 38 1Y A 3 0 5 25 B B Bl B IR AL, BT X RS 45 IR X IR SRR RE RO R FISE R, S
TR 75 R E R B v A P S = T HE AT AR SEME e T, R, 2 R A R RS ] b ) PR 45 TR L R A o T
B e AR ST BT I, IR AT 328 0 AR SO AR /NP G BT [ SO A IBE SO R e B TR I, AT SRR T
Fhy P 5 o M 7 R SR A B 1k e I A G L 452 P ) B 2 ), a1 LB B TR B DX, R e TR R ME R R

S & Uk

[1] Lowe D G. Distinctive image features from scale-invariant key points[J]. International Journal of Computer Vision, 2004,
60(2):91-110.

[2] SKHE WM AL 5. —MaiGh% 5 XKEME BB BB E R IREIE D). K2R 7 5o 7 F B, 2013,
11(4):624-628. (ZHANG Yuhui,WANG Haiyan,ZHENG Bugqin,et al. An image feature extraction algorithm based on edge
and regional information[J]. Journal of Terahertz Science and Electronic Information Technology, 2013,11(4):624-628.)

[3] Philbin J,Chum O,Isard M,et al. Lost in quantization: improving particular object retrieval in large scale image databases|[C]//
IEEE Conference on Computer Vision and Pattern Recognition(CVPR). Anchorage, AK:IEEE, 2008:1-8.

[4] Van Gemert J] C,Veenman C J,Smeulders A W M,et al. Visual word ambiguity[J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence, 2010,32(7):1271-1283.



51 FHEHAE. —HETEENRSERMNEGSETE 159

[ 5] Weinshall D,Levi G,Hanukaev D. Lda topic model with soft assignment of descriptors to words[C]// Proceedings of the
30th International Conference on Machine Learning. Atlanta:the International Machine Learning Society(ICML), 2013:
711-719.

[ 6] Dell'Agnello D,Carneiro G,Chin T J,et al. Fuzzy clustering based encoding for visual object classification[C]// IFSA World
Congress and NAFIPS Annual Meeting (IFSA/NAFIPS), 2013 Joint. Edmonton,Alberta,Canada:1IEEE, 2013:1439-1444.

[7] GUO J,QIU Z,Gurrin C. Exploring the optimal visual vocabulary sizes for semantic concept detection[C]// 11th International
Workshop on Content-Based Multimedia Indexing (CBMI). Veszprem,Hungary:IEEE, 2013:109-114.

[8] LIU S,BAI X. Discriminative features for image classification and retrieval[]J]. Pattern Recognition Letters, 2012,33(6):
744-751.

[9] Su Y,Jurie F. Visual word disambiguation by semantic contexts[C]// IEEE International Conference on. Computer Vision
(ICCV), 2011. Barcelona,Spain:IEEE, 2011:311-318.

[10] X7k gl S0k WL BT B AL AL A 50 1) L2 & bR SR SOfE B B AR A R 7 ()], HF 54, 2012,40(12):2472-2480.
(ZHAO Yongwei,GUO Zhigang. Object retrieval method based on randomized visual dictionaries and contextual semantic
information[J]. Acta Electronica Sinica, 2012,40(12):2472-2480.)

[11] Kesorn K,Poslad S. An enhanced bag-of-visual word vector space model to represent visual content in athletics images[J].
Multimedia, IEEE Transactions on, 2012,14(1):211-222.

[12] LI Feifei,Rob Fergus,Pietro Perona. Learning generative visual models from few training examples: an incremental
Bayesian approach tested on 101 object categories[C]// IEEE Workshop Learning in Computer Vision and Pattern Recognition
(CVPR) 2004. Washington,DC,USA;IEEE, 2004.

[13] Koniusz P,Mikolajczyk K. Soft assignment of visual words as linear coordinate coding and optimization of its reconstruction
error[C]// 18th IEEE International Conference on Image Processing (ICIP), 2011. Brussels:IEEE, 2011:2413-2416.

EEE .

EHFH1988-), F, SMEELHTA, 1 Bk (1988-), J, WA OET A,
BEAR B ST AR, BT 5 1) Sy AR 53 2 RV 58 1 TE AR A, F BRI Il o R 5 B K
N ik .email:363078125@qq.com. Ak 3

ZEIR(1970-), B, WM HET A,
+, #¥z, FEHE N GEE B 4B

* * * * * * * * * * * * * * * * * * * * * * * * * *

£ EH+—)8 DSP AR AREARZ RSB H I

2014 £ 12 A 13 B, 9PEETFLEN, LFEMEMRARFEFREEIRFREEMNFRERRIG 2B+ —F
DSP B AHRKFRZAL" EEMNFRFRRETEF,

ARABEG M) DSP R AH AR LI, #) DSP B AH K, AFMEMRAKRFELLHIE, T Uiz, BNERK
KHFHE, ARKERVEREF 0L ERFEAR R ARTMEMRAKRZFAENFRGIT;IT A, £F 10 FFRELEMT K
REFRE, 2 ARKHFEIRE, GERASNRKEIRF, LEREMRKRFIRHIZL. S RANKZABAEN FREEE )T
F 9 EEREESHNALTALHLES $42 DSP 547
428 A%, SAR B B ARG H ARB R . A2 DM A
SEALIRAE S b9 AL % DSP B A B ARME T H 53 R4,

ABUE % DSP B AL ILK B+ AR 44 5 R |
DSP ##itAfe ik R HANRXFEAR, ARALEE %R
R, REALSBEFHESLARF AN FTOELT £
M, KB R FMEMEKRE., BEMRTIHEFR. ¢
¥ 10 Fr. PEMRE LK EFR T CF HREM LI
B, FRALFA 43 Kb, XL LRBTESR
DSP &AM R e mATAT TR, AR R @ R e T 23
FHM, RET DSP B AB KGR #EL LETF @,

2 BUE— R #AMIRTEIRB T R# S R, 735
TS5+ RGATRISIFTHE L,




