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A Research On Medical Image Modality Feature
Representation and Its Comparison

Ding Heng, Lu Wei, Lin Xia and Cao Guangchao
( School of Information Management, Wuhan University, Wuhan 430072)

Abstract Automatic image annotation is the foundation of medical image search. The current methods are mostly based
on single feature representation model, thus information on different feature spaces of medical image is not fully considered.
And also the semantic description framework of medical images does not meet the requirement of medical image retrieval. In
this paper,we introduced the category of medical image modality and a benchmark dataset for automatic medical image
modality annotation. We designed an experiment to compare and analyze different feature representation model such as
vector space model, latent semantic indexing, bog of words and convolutional neural networks, our experiment shows that

combination of feature representation models obtains definite improvements.
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BRROPR, BRENIEREE HEHRART
B REEEEGES XA RN ERFT O,
IE AN RT SCATIR , KT LA A A 2 — 8 0 IF R & 1R 4R
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ZBERFEES S RISWBTI LR X R
X, & 2R, T 2010 F KL T —DEOAH
B T i) BE A B R B B 2 RS 0 RAE R OF
KA T A K ) br fE B HE £ ¢ ImageCLEFmed 20107,
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validation from CGP panels 1 and 2. Flowchart
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“Flowchart showing”

greyish-white color inside with spotted bleeding and
-3.0 c¢m in diameter
SOLHE NS
“spotted bleeding and cystic necrosis ( 1} [fil, Fl % ¥ IR
FE) 7, i I PR ASORS 0N TS 38 ) A Angiography
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FRRETT I BT BRI IE R BB A A (B AR
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(1) Famab 2

A 3C Y B “ ImageCLEFmed2013 ” A5 #E 50 HE 42 19
A BIRE N LRBE . ZBEEUFCIRTES
KA E2ERR 5482 7K, LA J 74 654 FiAE Y E ¥
SCHR 1) SUA B, B2 BB TR T X 74 654 R XX
Bko SEIE ST B R 4T (ird) TR E X B
BE2f SUBRSCAS , NV X MR R, ARG IR T B2 K
T IO 9 SC R BR R ( title) | [ 3k (caption) #1 EF XX
(context) 4], &K i 455 (irl) & 3k (caption) \ 3C
Bk b7 R (title) . b F 3L (context) D KET %5
HAs N EFTHA

H T “ ImageCLEFmed2013 7 #r #E 3 7 4
COMP( & A, 2119 &) WAL A BOZ KT H A%
B, Bl R AR A B R DB B AWK LR ZAH
26 B0 i T ER ™, 9t A BF 5 P ol i O dE 2
B, PR B o Ath 30 A28 51, 3k 3363 AR B MBI & o
N T RS T, A SO PR 2 B RS I B AT
TH R, KHIRTGRERG IR R 3, K 9
519 §ag (B 45 COMP) , Hif & U CRR[20] .

(2) FHERIX

i) 2 AR AR ST 4 ) nlek ™ BRI AL
FUT B A HE47 43 19 R 45 B 3e) A 3, SR P I R R T
(Porter Stemmer) "' fF: a] T 42 L, B4 ¥ B2 2% B4
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B 2f F RS R IE R A R LR AL

R3 EJmMIMBEEGITR

BTt BSCHRT A B B b & T FEA R

1 GTAB 94 16 DRCO 23

2 DMFL 66 17 DSEM 19

3 GGEL 85 18 GPLI 50

4 GFIG 204 20 GMAT 25

5 DVOR 162 21 DSEC 125

6 GCHE 81 22 DRXR 414

7 DMLI 212 23 DRMR 187

8 DRAN 72 24 GFLO 114

9 GSCR 111 25 DVDM 107

10 DVEN 84 26 DMEL 71

11 GHDR 100 27 DRCT 299

12 GGEN 89 28 DRPE 19

13 GSYS 105 29 GNCP 133

14 DSEE 30 30 DMTR 65

15 DRUS 145 31 D3DR 72

WAEIE LR B gensim™ T MR T k4 XRERE

FAHKE 15 XTI B SCAS TR A 0% 3] 200 4 1 814 S 45 5 TR A ER| Y FE
A bR B AR BB B R AR LS &8 8] 1y 4F — 07369 | 0.6679 | 0. 6922
{Eﬁg%*ﬁﬂzﬂiiﬁﬁﬁ}ﬁ PR p——— LSI 0.6684 | 0.6380 | 0.6475
PR A B 2% R ) SIFT #5450 6 1 12 BOF 0.5879 | 0.5363 | 0.5375
kmeans + + B3 B = 46 A 0 sift 5 G 15 B 2 3K CNN 0.7161 | 0.6884 | 0.6971
1000 4~ ( 2 5 21 5 25 ) 1 8] 3 26, 52 B 2L A T VSM + LSI 0.7342 | 0.6824 | 0.7002
90 JT A sift A 5B ) | % T-45 2 BE 2k B R HL BT AT BOF + CNN 0.7667 | 0.7348 | 0.7459
Y sift FEAE L5 B 1000 42 51 4k BE b, T B AR CNN + LSI 0.8118 | 0.7801 | 0.7926
B % E R 1L BOF 23 [B) 4R fE Kk o BOF + CNN + VSM + 1SI| 0.8695 | 0.8195 | 0.8374

HB M 2 M R % T HE 2% 2 (deep
learning ) ZEHL A L3 S A9 32 LT ™ A SCR
overfeat ™' T Il 4 i) 45 B bh 25 0 4% SR B BE 22 R 1Y
FRAE R ARAE K 4096 4 55 1F [ B

(3) LB E B KGR

R T BT R RRAE R AR R S AL 5 X B &
EGERGEZ W MREE T ZHLR IR, BLihE
BHRRITMERERME L TR, EHEEH
liblinear T B, Xt 7% 3C#2 i Iy L B 36 4T 4 2 5%
B, AMERR R A 3R F AR IR, SLH 5 R
AL 4738 LR 36 1 B A A 3o

% —4H 505 (VSM/LSI/BOF/CNN) ¥ #% 4
AEFR IR R IK B2 RS RE . 45 R &
B, (6 P SCAS P AIE 16, 1) B 2 IR RU AL T W A2 08 R
51 ERIAERY (0. 6922 >0.6475) . [] & 47 [H] 4 R i
MR B J2 T X B 2 P AR Y SOA M B AT A, T O
FETE R G| F BRI M =82 1 E R B SCARE R
FRAE . SOLLASCAAR ORI X 4 BB AR S 2%
BB, Ko S B A ORI 5 B A7 A A
H R 2 B4R BRI IE, 61 4 “ SNP validation from CGP
panels 1 and 2. Flowchart showing the output resulting
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from testing of the 3072 selected SNPs. The 1620
predicted alleles correspond to the set of validated
SNPs” Ay rp, K 2 B0 B0 A ok A OB (E
K., {8 “ Flowchart” — ia] $2 {it 7 58 2 i 8 & R 1E 15
Bl 1) 573 e AR 1Y B R ol 75 R AIE 4 ) 4 J38 A DK 1Y 4
T, A8 2 [7) st 25 5 2 ) - o B — > 3] )t BERS BR 2
PR R B R o T 7 R 1 SR 5 | 32 A AL
BEA TR R B B R — 2T, BAR AR T A =
6] FRy 48 8, 6 2 ) I P BB S BOC R E B R R,
T2 M P 8 2R o A6 P R AR AR B, 85 AR M 2 )
LA AL T L B8 1 4R A AL (0. 6971 > 0. 5375) ,3X —
HERIPARS NESh, EaG M 4 W& 7E H A1 5
PLRSEAL S5 R B LS — 4, B BB B 4F U AR
PN 48 R G % S 9 i O RDA s =2, %
Tl 2 X R S 40 Y SO 2 SR X A3 o AL B 1R AR AR Y
HAEKMEGHRBRLS /IR, RGETREH
BT 5 A X BUAR O+ B 1 2R S A R A S Y
BB, 3x — i B 2 &k — W o B RURHE R B o
B Ah , B AR B — P AIE 3R KA AL R 4 B 2 ) 4 A R
(0.6971>0. 6475) , X FEREHAIKRLZHE¥K
B AR L RE 8 8 5T AL 06 TN 7 X 3, T AR 22 I fi R
2B SCASE B P AT BB f & AR AT T U A
SERBMFHERF L

N T RRIE F A BRI TR AR WSO,
RIS TR K5 A R BRI F 45
B B I HIAE SCA R FBA By Ky, 55— 2k
RAEEGARIE =S F A 5 X 4, LR 5, Hh 2k
H13.16.20 31 % 4 Z R HITE bk 4 D] iy X
SRR Bk F /DT 0.6, HABEENE, &
AR L SCAF BAL T BB A5 B 2800 b, A B A8 IR
SCR G| EAREME T & s (A 7 RS B
FICAAF B, 72850 22 (DRXR) F B3 17 49 455 Rl
TR MR XU I8 F SOARfF BIX
SrBEEREAS KA A WS X S EEE
58 B TR] B SR T, AT — 2 R S A A AN M T A B
BARGF I X 23, BRI 2 T 2 J5 48 I T 4 AiE 25 18] /Y
HERE AT 51 5 T “ 4E B KCHE” [5) &L, iR 7H 1 40T R
fiE X} B 2 ER RS B S AR T B B R . ] A
3 B 1) ARAR L AIE 15 D 1000 4k T 45 BUM 42
R 24 455 50 AR 1IF [1] B S 4096 4, B AR 23 I B g
Y 9 27 AV 2 5 T I AL v I B ) 4 R R A
Xt ¥ 2650 22(DRXR) 1) BE# BG4, H 5 H
AR A SR (WL BE 22 5 AR W B, (LA AT — A 8
R R EE B R W RBESZ R, W
SRR s 1) SRR S T G F A AR e e Y R A

RS BER-BEFESRKITRE

%35! BN RiEFH BT BEZEN BEFHE
1 CNN 0. 6595 16 CNN 0.5946
2 CNN 0.8732 17 VSM 0.9730
3 VSM 0.8639 18 CNN 0.7931
4 CNN 0.7563 20 VSM 0.3889
5 CNN 0.7105 21 LSI 0.9291
6 CNN 0.8313 22 BOF 0.9147
7 CNN 0. 8986 23 LSI 0.8122
8 CNN 0.7733 24 VSM 0.6325
9 CNN 0.7545 25 CNN 0.7488
10 CNN 0.8075 26 VSM 0.7101
11 CNN 0.7526 27 LSI 0.8235
12 VSM 0.7513 28 CNN 0.6842
13 LSI 0.5619 29 VSM 0.6638
14 LS 0.9492 30 VSM 0.6226
15 CNN 0.8919 31 LSI 0.5517
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