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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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ImageCLEF ( Cross-language retrieval

evaluations forum) M 2010 4E JF#4 i 57 E R B MBS
DHRMEFS , FEMARFERES S RREEEEE
BREROHR, RENIEREE MRBIREART
mOUREEXEARES XM AHARNERETD,
IEINATSCHTR , K LA KB M 2 — 3B A E R R
BB X B 2 ER 4 B 55 i DGR A R R, X
BB HTTHRKRER. A, £ YEFER SR
HEWHEANEEEBRRERTFRAMFETREAHTE
ZEBBRNERE XFUEXFERERP LR
FELER BRI BERI AW, A B HE R S
MBS B IE | 3L FRiE . A % F b, ImageCLEF |~
BBESREES SRIBHPR  ERMHERBR L
3, %33 ZEEGH, T 2010 FERBEL T — DA
W R B BRI EYEBRES S KER, I
RA T M K B AR o BB £ “ ImageCLEFmed 20107,
Z#IAH, M ImageCLEF 2010 FF 4 , B 2 BB S5
KBRBAT N HF WY, -7 mEEEGE
BALXERNEAERTEEHARZE K FE
HRARENES, B RFEAURRETREKS
AT 3T B BL, 55 — 5 T A HEBOIE &R B9 R AR (R A5 AR K

image

WA TIFIRBR R SEH A, A T2 TR
HRBEMME B %, ImageCLEFmed & &
FH HEYEBREESS BERMIREREE RS
BT ZWAER, HAEKBHRMTEL Fim,

ImageCLEFmed 2010 %# ImageCLEFmed 2011, M\
BESREIREXBEANBE S HME 18,KHF
BN T % W Photograph | Graphic , Flow Chart iX £ £
EERELHEGEN, FEEF B LXEGAER
FXMPEAERA T BB ERBRITER” R
RER” AARRNME, HLXBRKERN—ZE
R EEEXSH N EZEGEANARE
K, ImageCLEFmed2012 ¥ 26 HZWKIK RN 2
BT =2, B BB U b B R AT RENE R
ARG LWEG . —REYEEE G X 2T kR;
HK M FEEZRG(ZSHESR) REREEAR
B A [E X% 4 & Radiology, Microscopy, 3D
reconstructions, Visible light phototgraphy, Printed
signals & waves 25 5 f2RRY , A H B TIHRKEZT
Ye& 3t B BB T B, — R E2E K
KEFLHAFRFERBEEGHNEMINEEZEF, B
W F T 5] #% ( Program listing ) | & A F¥ % ( Gene
sequence ) J( % /2 2, (Mathematics, formulae) |tk 2
5 M) ( Chemical structure ) %, ImageCLEF R I 52 %
EXERGESSEER, BV MEIEAMEE KR
(EXEBKEBALER) HEEENETHIHEE
FEG R R 0 B2 ERE R RE R R, R
miEREZTEERRFRONELZEERERL.
A 0K B 8 3 A 2R H #E 22 “ ImageCLEFmed 20137,
e 1 FiR.

# 1 ImageCLEFmed N XERMYPBET AR

A E2EGESSBERNPHEE
ImageCLEFmed2010 CT.MR . XR & AMELSLKH, L4 2000 3% - &, 04 2000 5k EH
ImageCLEFmed201 Radiology . Microscopy . Photograph , Graphic ,Other 2 F K38 ,AN .CT MR US % 18 /h2k, =
BB RER
ImageCLEFmed2012

(ImageCLEFmed2013, i1 F 13 Jif
MI2RARERLEA, HE
AR, H A SR H

BAER—A) wER

Compound images , Diagnostic images , Generic biomedical illustrations = X 2& H , Diagnostic
images X 4} 4 Radiology., Microscopy ., 3D reconstructions % 5 4~ — 4 B 3 f PET,
Endoscopy X-Ray % 17 A~ =% B 3%, 31 2B . JIZE 2901 K@ R, WL 4L 2500 &
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AL 22 b, B LR E MR IE S R R B
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BIGBTIR RS20, R E IR, HEH
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T HARS Ry RIB LI FER 0 R FHE
I B, FBER £, 5 5 % 0 F 46 =X 3R 31 4048 #H 4 AE
RIER LB E PRI,

4.2 BAERZIEEREDAS

ExEGRHRFIERERSFE ARG EMARE
o XABERETFEXEGHLWIEN, BFE
ZF BB RE 5 SCER PR AR (title ) | B 3k ( caption ) f1 [
T 3C (context, 15 B &1 3k S T 1 e i B R 2 BB
B EEARNUL=ZMERSEBELHEN
HREH R FE L > BT > X, BB
HERBETEZXEGA R, AFHHH 6 88 R
%o AFBRHE R BB ARDG 7= 4 R [ B R AE 52 e,
AR B R OFIEE L . AW R LR
AT A (R FRAE R A B RYTE B B B SRR AE R A
BN RIS ML R A A A S (A5
fE =S (8] ) X T B RS B S bR R R,
R, B R R BT [ & %S E) BB (Vector Space
Model )"’ | ¥ #£ i& X & #| ( Latent Semantic
Indexing) (7] JIAAS A ( Bag of features) " ¥ B0
% M #% ( Convolutional Neural Networks) "', ) R [Fl
2 K b R B B R B A {5 B TR 9 {5 Bt
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TR R R TR LR 2,

F2 BERERIHR

FRE2 5 FHIERBER
VSM( Vector space model) + TF-IDF
XA
LSI( Latent semantic indexing)
BOF ( Bagof features) + SIFT ( Scale-invariant
4% feature transforms)

CNN{( Convolutional Neural Networks)

BET LR A 2 HE TR R BB AIE 36 1A 4 A 48 B B R4
I 1 A K, T AT B R A 1 B, TR AL H AR
T M FAENESREMBG L, = (x,,7,) , HEBFESRE
25 S={s,,s,, 5] LI ERRER » = (£,

xisl o ,xfk) JHorh xSJ = (xisj<1> ,xfj(z) Lo ,xf,m Yo
4.3 KEABRRERSH

(1) Bmat 5

A% B¢ TmageCLEFmed2013” R E B IE £ B
B R LW, ZBBEEQEERERS
KA R B R 5482 5k, LI K 74 654 A YR 2
SCRRH) XA B, B2 EAHE TIX 74 654 B3
Mo LWEHLBEBEA RS (in) FREBGIRH
BE 2 SURRSOA, B N X R RIEHB T =3 E
18 X IO fK) 3C AR AR A ( title ) | P 3k (caption) 1 | F 3¢
(context) &, #% il i 4% 5 (iri) . & 3k (caption) , 3L
BAAT R (title) | BT 3C(context) A KB F 5 5
s E A A,

H T “ ImageCLEFmed2013 7 #5 #E ¥ 18 £
COMP(E & H%,2119 F)WBARTE KT HMK
P, HATRAZGERDHERELE N ENH
A F R B A B 58 o % B &
B, £ B At 30 2851, 3k 3363 S BIR MBI,
RTIRELETFE, AR B EGES R 1T
TEF R, LD MR ARGE T ERE 3, PR
5 19 B (B4 COMP) , 4ig-& Ui L 3CHk[20]

(2)BIERE

I6] 43 (AR Y - A B 4 56 A mltk " B ARIEF A
BT R AL AT 2018 A4 A 1A b 2, SR R I A T 4%
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®3 EIEWAUEESEIT R

& ] S 1] R A B BT HmY ES'E 12 B
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
AR RS BT gensim™! MR T R4 LTRERE
BATH B AR XS B3 SCAE A3 3 200 4E i £ /54y TR T ERR| TR ER FH FE
i & b K% B ARk B B R AE LSI 23 (6] j 4% VSM 0.7369 | 0.6679 | 0.6922
HE& LSI 0.6684 | 0.6380 | 0.6475
TARBER AR SO SR vifeat™ FF U HL 28 WL
S S K B 2% R 0 SIFT A5G0 1 i BOF 0.5879 | 0.5363 | 0.5375
kmeans + + BB B 45 FT A7 10 sift 454 B 56 2K 51 CNN 0.7161 | 0.6884 | 0.6971
1000 A2 ( 3 7t 51 5 2 () i fo) 34 26 , 52 b 2466 T VSM + LSI 0.7342 | 0.6824 | 0.7002
90 F A sift HAE 141 ) , X4 45 0K P2 2 I 8 H R A BOF + CNN 0.7667 | 0.7348 | 0.7459
B sift #FMEBEFE ) 1000 MR 4T+ MW B3 CNN + LSI 0.8118 0.7801 | 0.7926
B # B4 e BOF 75 [ M FFIE 35 . BOF + CNN + VSM + LSI| 0.8695 | 0.8195 | 0.8374

ERHEMEREME: X THRE¥ I (deep
learning ) FEMLES W36 AW IR 14 ) 32 1 2 10, A SCR
overfeat'™* T Il 45 i) 4 B 23 17 4% 414 HiL IS 2% P 1R 11
FRAE , KAFAE g 4096 ZEHF1E 6] &

(3) LB BB KGRI

AT HITA FIRFE R X R B R4 & X R
WESROER AARE T SHLKRSTR, RAEE
B RRUHMLBRGERMK I in, EEEH
liblinear TR """ % 4% 30 42t i S8 B 64T 40 26 5K
¥, IERR R H ELR F EAE AP IAR g, SRR 25 R
PRI R K fE &ALt

—H SC8 (VSM/LSI/BOF/CNN) 3% #8588 — 4
fE X B R R IK R BB SAE . SRX &
B (68 I SO A A I 16 R 28 R AR BUAR, T WS FE 18 LR
51 ERREAY (0. 6922 >0.6475) , [a] & %3 [A] 5 AU B
MR B 2 T BR 2 P AR B SOAS AR B HEAT AR, T 0
R XRT FEEANN FEZE EREXARFER
RIE. HUAXARFE RN KE X4 EXAREAR
B, K E S KB A B IE (S B A R A AT
B BE 28 4% 5% ) JT, 4 40 “ SNP validation from CGP
panels I 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” g hj K £ 801 B A Tk A B BE SR
B ,{H“ Flowchart” — i $2 £ T 3 ZU i 46 5 45 ik 15
Bo 1B A [R5 B B AR AR A5 R AE 25 (8] 4 BE AR K A 3
i, 5 R R B 2% P B ) T op A — A AL B B o
BB A R . TETETE R 5] REHR AN
KRR i e S B — EEH , BARARRR TR =
(6] () 2k B, (ELE ] i o m] RE R BB AMR B R R,
AT 2 R R R RRR o o T 1 R R A i, 3 B 22
S BIRUAR T 40 9 17) S8 A BY (0. 6971 > 0. 5375) , X —
HERIHARAL NES . EWERHE MK L MITH
PLRSEAE S PRI RS —F, ERBE TR
WAL RGN EYH R BRI X, R
0 R R e R S FE 2 S DX ) o A T AR AR Y
B Se s R A B SR 2/ B X B, SR T O 3R 2K
JEF BT A X B AR AR B8 AR DL SRR R RAN 2
ML, X— R ER - EBFLEREL.
WA, B AR B — AR AIE 2 K BN R A AR 2 ) 45 4 A
(0.6971 >0. 6475), X FERHN I KL HEEH
BALZS IR 2 RRAE B 13 P58 9 X ), T AR 25 I i PR
% BRI SCAAE B rh AT BE A & Al AT IR 1 AR
SRBMPRAFEE.

T % IEFHE R KBRS FREARKHNKHRA,
MRUTET BN RHNMERR G EEMFE,4%
REZYIH RGN XA RAE R BR 5 X5, 7 — 8
KPEEGRAEZ b8 5 X5, LR S, PR
5)13.16,20.31 4 4 ZAG1E Lk 4 M= P X
G EERREBAR Bt F /T 0.6, HAERRE,
AL A A BAL T EAE B A L A g
MR G| F AR T B A 7R R B
TCASE B R, fE2K 5] 22 (DRXR) T #5817 48 AL 7Y
T ERMEMEHRA, XUESHAXFFERLX
SEFESRAN R ANESX O BEES
IEEAM R, A 2 BRSSO TR W R
BEARSF I X 43, TR TR 2 T8 22 i 38 0 7 A 23 i) By
g, T 51 & T “ 4 BE SHE” 1) B, HK9H T 4V A
fEXT B2 RS B SR EE M BUR R, R, A
SCHP AL HE T RS R AR AIE 18] B O 1000 2 i 5 B M 42
P 2 A5 TR R i) B2 Dy 4096 4k TR 4E L5 S (6] fE A
U B R 40715 22 57, T Bl T e B 7 B Y 4 BE RO o
Xt F 265 22(DRXR) i BB 24 BB B S R, H 5 H
MRS KRR Z AL, UUEH— 18
RERFESFMEBREFNREIRESEZRE, N
S 1) 4R AR B S TG T R 2 P 4R A B

RS BER-BSETERITR

ES| Bz [ REFHE TG BE=m Bk FH
1 CNN 0.6595 16 CNN 0.5946
2 CNN 0.8732 17 VSM 0.9730
3 VSMm 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 LSI1 0.8235
12 VSM 0.7513 28 CNN 0.6842
13 LSI 0.5619 29 VSM 0.6638
14 LSI 0.9492 30 VSM 0.6226
15 CNN 0.8919 31 LSI 0.5517
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5 4 iF
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REEZRBESEHRERR". FIREEFU
TEANRHR:OF 2 R 45 K0 76 CARFHE 8
B X5y, 5 —BRFNEEGIFIES R P B S X7
QORBFHMERAHA AN T FRBFERBAEG;OF
B A R AR F A B R AN I F X 0 3265, W H A &
BUERRMNO K G AEF . W AXRAT
RERZERBREES THEASERESE, R
407 22 5k, TR 2 B o P RS U E R TR e 4
MEZS ), PRAE“ EREROE™ W . TR A RE
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