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Abstract: Objective To explore the classification effect of CART, random forest and extreme random tree decision tree homologous algorithm
combined with different feature sets for liver B ultrasound images, in order to improve the accuracy of computer aided B ultrasound diagnosis of liver
diseases.Methods The B-mode ultrasound images of normal liver, fatty liver, image thickening, cirrhosis, liver occupying, liver cyst and non-liver
tissue were downloaded from PACS system of Affiliated Hospital of Shaanxi University of Traditional Chinese Medicine. The block data of interest
area were generated by selecting B-mode ultrasound images. The CART, random forest and extreme random tree algorithms were trained and tested
with seven different feature sets using tenfold cross—validation, and the accuracy of each algorithm was compared.Results In the specific sections of B
ultrasound, random forest combined with C7 features set (Histogram 256 plus Python standard textures 72 plus block location 3 plus supplementary
textures 48) had the highest accuracy, up to 96.31%, and these three algorithms combined with C7 all could achieve good cross validation accuracy.
Conclusion These three decision tree homology algorithms combined with C7 features set could have good application prospects in computer—aided
diagnosis of B ultrasound, and random forest is the best.
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PRECA greycomatrix , FH P 5 AWK RS RG: | R]HE
FARE(0°,45°,90°,135°) , il T LA 2] 256%256 (14K
FEAL AR SRR, R P4 B AR 3R 0~255 B K E
i, JE TR E I8 R greycoprops, FH Ui A 6
MEMEEE A, BT A 2 S 2 R, 25 B PR
e SCATN -

‘Contrast’

2 (a=h )Py lab )

‘Dissimilarity’
2 lab [Pylab)
ab

‘Homogeneity’
2 P‘P,d( avb )
a,b 1+ ( a_b ) :

‘ Angular Second Moment’

2 (Pyalab))
ab
‘Energy’
ASM
‘Correlation’
( (a_&x ) (b_}iy )
;, Pq:,d( a,b ) 0.0,

SRR R IEE Y 1.2 13 R 0,
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45°,90°,135°, {#iJH] Python scikit-learn £ 6 Ffifs
#E GLCM SCHAFEA G, P15 5] 3x4x6 4 72 4~
SCHAARRHE . 540, N T $E R SORARIE ) 4 i,
M AMFE Haralick A

‘Entropy’

2 Pcb,d(a,b HOgZPcI),d(a»b )
ab

‘Maximum probability’
M Py.alab )
‘Inverse Difference Moment’
Py.ala,

SR

Fo AN FESCHARAE 3xdx3 3k 48 MFAE, BT
SOHAFTESD, JEOGER X I AR 1 IR FE 7 Pt S ke
IR 22 5%, S 1 WFE B3 RN 3 JEMERf R i s
R 0~255 1 256 A~ JK B s i 51 A iR SR 1A
FRESE . 55, T B EHGI EGANNR,
QBHMLRE , S PEAl 37 X S ST P A 52 , R
AR DX AL AR, I 3 G B T R ) | 172,
WAL T ERET 1/2)3 SRR E) A AR HERAE
£ XRERLT A T AUFE“CL T B 7 “ C2:Python ARif
727 “C3:Python #RifE 72+IL 763 17 “C4:Python 5 ifE
72+ EIYE AL 37 C5:Python ARHfE 72+ EIHUE A7 3+4k
FEL P 487 “Co: 7 - +Python FrifiE 72+ KB E
37N C7: 3 77 [l +Python bR 72+ E B E L 3+4M 7T
2L g 7 N E S 156 S
L5 ety it 2 Python Numpy
JE Matplotlib J# . Pygame J#  Easygui J4 .Sklearn
FE Xlrd+XIwd+Xlutils JFE, FHA Numpy TR
B, Matplotlib & H T2 K, Pygame F F AMLEZIT,
Easygui | T X 15 HE & 11, Sklearn H T HLAR 52T,
Xlrd+XlIwd+Xlutils FI F Excel BS54 E, ok =
T3 A ARG B Hoh R pmain.py HITEC%
X EHE S FIAFAE R AN B 2 XLS OB 2
FHEF pelassifybyCART ,pelassifybyRF F pelassify—
byET 7353 F FARYE AP A CART 2R SAY BEALRR
ARFRR S BERLAY 3 T B a0 0 P e R AR AR X o
SRR IR A O HR IX A TR S B SR B 12
H7; TF2F plearnbyCART ,plearnbyRF 1 plearnbyET
SRR P CART PRSER . BEATLARAR AL b
BEAILAY 3 FhEREFI I P IR RERRRIESRE (C1~CT7 357
), P S R RAE B A AT LA 2 > 1T
Sk PO FNAERG R ITAL . CART DRsms FEHLARAR
Ui AL L5 2% >J AH 5 1Y Python ARG PRI
CART PR -

A5 . CART _decision_tree=tree.DecisionTreeClas—
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sifier() e, BEPLARMRES A& C7 FRIE4E B IE B iR i , 18
Y% . CART _decision_tree.fit(Train_data,Train_la— 96.31% , H. IR W vm N 454 C7, 35 95.11% , -
bel) & CART PSR &5 4G C7 FRFSE L 35 92.60%, B 3

T : predict_result=CART_decision_tree.predict
(Test_data)

BEALARAK -

2 #5 . Random_forest = RandomForestClassifier
(n_estimators, random_state, n_jobs)

YIlZ% : Random_forest.fit(Train_data, Train_label)

Tl :predict_result=Random_forestpredictTest_da—
ta)

W BEALRY -

FEHE . Extra_Trees= ExtraTreesClassifier (n_esti—
mators, random_state)

YI|Z% : Extra_Trees.fit(Train_data,Train_label)

T : predict_result=Extra_Trees.predict(Test_da—
ta)

UL

PTEE - kf = RepeatedKFold(n_splits)

IR AHER « for train_number, test_number in
kf.split (Data,Data_label)

R T VAR R A A R IR AR B A 2 UHER R AR
FEM 10 Fr 28 A 7k o BEAILKS FH P Bds A
(AR FRREA I A SRR 10 21 4 H o 1 Hi
R , S Ah 9 LI E RN I — e ik
W CART FURFELE I By HEA TSR, SRS AT HG:
5 ZIS FE R HEAT 10 K, fH 10 Zlrh i R AR TS 5
R, B UCHR TSR 5, LT 10 42, 3t 100 UK,
TR LT TR
2R

AP Fert BT 2, ORI AL
P53 CART ., FEHLARARAIR S BE AL 3 Fh A
5, M C1~CT77 FhA R R RAIE AR HEA T AN 25 0
IAIERRIEAL, 45 0% 1. BJE X 440 4~
FEAELE SO0 ik 3 R 7 FRHIE AE 2R T 10
Pri s IR ERA 3, 2R K 2. 3 MEIELS B
[F] P R AE AR R BB TG 1R Y38 3 e FE AR AL B, 7R 28 AR

PSS S €7 ()57 Bl +Python FRifE 72+ KB g 7
3+ FEECHE 48, 3 380 ANMFRAE ) ERREARAF AR LS 1 22
NAGHIERS, P2 3 R AR A AR L A b AT
B CART 454 C7 FRAESE 440 MNEEAIIZR A=A 1)
P T gvedit.exe FAFFEAL M YLRRTE, LA
4, HoA 5 SRR —HE A RREAE 380 AFFE ASHENT .
31Tt

AW SER T S HE CART PRt . BEHLIRARAN
W stBALA 3 Foh s b [ R B, A & B I R
e B ASPRAAE R 7 FRERAESE, SR 1) X S0
FFHCIEASIE T Python, [A] i B RIS R4E MLk~
FNER R, Z R RE R AL B S 2 Wikt
HIF & TAE,

WG R F B, FEAH A TR K B
T OL T, BEALER AR A i e S A R SR 45 €7
FRAE R ER A R & IR AR, Ho BE AL AR MR = 1k
96.31% . ZHAAT TN B HRARSE BIE A BN
I AV WE R TSR B2 W BHEpE S A B
AR BRI, Bk B e A eS8 B s
U TAE AT AN 58 2 B B AR A ST IR R T
KR EI S, A2 WA T GEAH
ghG KR SEE R T B ARSI A T AR

AT Z AL : O BT e RGeS B
PUREEARSS & AR O, B R A 3240 B | T
VEVE A, RREXT B8 T ARG 7= A Y EG B R 21 7
ST s @PLES 27 2 R AEET XA R A ML AN ]
PLEI 2 S S5 R AR s O Hr & SR HEm R 32 B
AR AT I RSk VI o B — B R, R D)
I 22 52l B B ERG=  AR L, RRAIK T 40 HT B v
i s OB FBAILAT 22 B Ja s (4 sk () 386 35 4 il 94, mT
X AR AN ] e B () e BE A TR, Xt X EG
TR TSR H AN R 5], 385 00T 2 > A B o &
pOps e 1 FII C l E r Y S L CE NE € i a2 S 1
B AT EALE B2, DU D Fak )8,

F1 BHEFHESESHARE EREITM (%)

=R7R Cl 2 C3 C4 c5 C6 C7
CART R3RH 100.00 100.00 100.00 100.00 100.00 100.00 100.00
REALARK 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Wt BEATUAR 100.00 100.00 100.00 100.00 100.00 100.00 100.00

R 2 BEERTMFESE 10 T XK EFRETM (%)

KER7S Cl c2 C3 C4 c5 C6 C7
CART RS 59.31 63.52 70.21 84.33 86.82 90.91 92.60
REATLAR K 81.50 79.73 84.30 90.41 86.24 95.23 96.31
W BRI 84.24 88.12 84.02 90.10 88.71 95.32 95.11
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X[273] <= 0.914 X[315] <=0.135
gind = 0,746 i = 1,406
samples = 13 saniples = 8
value =[0,1,4.3,0.1,4] value = [0. 6, 1.0.0.1.0]
class =2 class = y{1]
X[106] <= 10.0 X[66]<=35 i X[297] <= 0.7T11
i = (132 i = 0,656 “"'E_“_"‘ gau =0.5
samples = § somples = § vahie -—\EL':‘I; 0.0.0.0, 0] samples = 2
vahe = 0.1,0,0,4] wvalne =[0,1.4.2,0.1,0] L o \[I.] s value = [0, 0. 1.0, 0. 1. 0]
chiss = 6] elass =y{2] o class =¥{2]
gini = 0.0 7 gini= 0.0 [ i = 0.0 A .‘“I]— :“,L'““ gini = 0.0 ] C gmi=00
samples =4 sammples samples = 4 i samples = | samples = 1
valae = [0.0,0.0,0,0, 4] vahe = [0, 0.0, 1,0,0,0] valwe = [0, 0, 4.0, 0,0,0] ki _‘T""‘; TI i'” 1.0] value = [0.0, 1, 0,0, 0,0] wvabue = [0, 0,0, 0.0, 1,0]
class =y{o] chss = y{3] class = (2] g 55 class = (2] class =45]
X[325] <= 0.002
g = 0.5 Rewaiy
samples = 2 N
vaine=0,1,0,0,0,1,0] | | v¥*=[0.0.0.2.0,0,0]
P vl class = y{3]

/

i = 00
samples = 1

valne = [0, 0.0, 0, 0.1, 0]
class =y{4]

r\p“=

sanple:
value = [0, 1, 0. 0.0, 0. 0]
class = {1]

4 CART HEiE4A C7 FFEEXT 440 A FFED BRI A 257 B R RS K B AB AL A
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