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BI Xiao-jun,PAN Tie-wen
(College of Information and Communication Engineering ,Harbin Engineering University , Harbin , Heilongjiang 150001 , China )

Abstract: To improve the performance of image retrieval ,and accelerate the speed of image retrieval in content-based
image retrieval and reduce the “semantic gap” between visual low-level features and high-level semantic,relevance feedback
image retrieval based on teaching-learning-based optimization algorithm is proposed ( TLBO-RF). Considering the specifici-
ty of image retrieval and the advantage of the PSO,the update strategy of individual is modified in TLBO,the center of the
relevant images is regarded as the teacher and the personal best is introduced , which makes the algorithm converge fast to the
region of relevant images that the user is interested in. TLBO-RF is compared to two state-of-the-art RFs based on evolution-
ary algorithm on two benchmark images. The results show that TLBO-RF has obvious advantage in comparison with other
two algorithms,not only increases the performance of image retrieval,,but also improves the image retrieval speed,and can

better meet the user needs of image retrieval.
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TLBO|0. 23 |0. 34 0. 39 |0. 41 |0. 43 (0. 44 |0. 45 [0.45|0.45|0. 45

PSO 10.23{0.23|0.230.230.230.23|0.230.23|0.230.23

GA |0.23]0.230.230.23(0.23|0.230.23|0.23|0.23(0.23

TLBO|0. 19 |0. 25 {0. 29 |0. 31 |0. 33 (0. 35 |0. 36 [0. 38 |0. 39 | 0. 39

PSO 10.19{0.25(0.280.300.310.32]0.33|0.33|0.34 0. 35

B

GA |0.190.250.2810.29 (0.300.30(0.30|0.310.31{0.31

TLBO|0. 21 |0.26{0. 29 |0. 31 |0. 34 (0. 35 |0. 37 {0. 39 | 0. 40 | 0. 41

16 | PSO 10.220.26(0.290.320.33|0.350.36|0.36|0.37|0. 38

GA ]0.22]0.270.29(0.31(0.31(0.32|0.320.33]0.330.33

TLBO|0. 28 |0. 37 {0. 40 |0. 42 |0. 44 (0. 45 |0. 46 [0. 47 |0. 47 | 0. 47

| PSO |0.26(0.31]0.330.340.35|0.350.36|0.36|0.37|0.37

GA ]0.26]0.30|0.320.330.34|0.35|0.350.35|0.36 0. 36

TLBO|0. 20 |0.27{0. 32 |0.34|0. 37 (0. 38 |0. 39 [0. 40 | 0. 41 | 0. 42

PSO |0.210.28|0.32|0.330.36|0.37|0.39(0.39]0.40|0. 40

GA |0.180.230.280.29(0.30(0.31|0.310.32|0.32|0.32

TLBO|0. 26 |0. 32 (0. 37 |0. 40 | 0. 42 (0. 45 |0. 46 [0. 47 | 0. 49 | 0. 50

PSO |0.250.31|0.340.360.37|0.37|0.38(0.39]0.39 0. 40

GA 0.270.33|0.35(0.37(0.37|0.37|0.37|0.37|0.370. 37

4.2.2 RERERSW

T E A M 7% TLBO-RF (A Z MG, A L4
#i TLBO-RF 7£ SIMPLicity £ 421 10 25 | 10 %
RE B R IR 4.2, 1 5 E i, g it
N 2 FiR.

N2 AT DU AR N IR AR RN L ik
BEE4RTFHEWRBRAZZ LR, LS B
| Y% B 0, IE 40 4. 2. 1 35 fr i, TLBO-RF {24 51
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ST A O B A2 DR S Phest 151 5O AR K
HOHE B E, DA AR S [ R R B E 2
A OGBS s, BRI O N BE A UE S 35 25 o R R 2 Tt
R 4n gt , TLBO-RF 7£ 10 R EMG4E b i Jg — 38 11
A fE R ARRETE 90% L) b, JUHJEFERL e AL R T 1Y
Z5 LAk B] T 100%. 3 4b 3 3 Xf HeAS [ 28 50 R 46
V) P - 387 4 9 25 W R0, 96 A X S Al 2 3] 1 81 45 4
KU, A SR SR A, T R 2 B T N TR R S A
S b H O, A B R R R AR, R A

157

Jok Bl AR, i A SCh T %€ i TLBO-RF 7E v ik “ 18 X
P FRER, HORA T B R R S = R i g
A BB REAE , AR TR SCRH B 1) RS 5 TR AR B 1R
U 45 5 (RS SRR 1Y) 5 4 ( HL i v ) K 2R 8K
Mg 25, TR BLE — 2P 45 A AR AE B I DL IX 4. B
TR E A R, ok BCA A  k (% 7 3 4% (NO. 157)
YRR 2 Bk B R 0L, A R E5 R 5 .
Horr, gt I AE AR 32 A G B, 21 8 30 HE AR SR AN AH ¢
KA.

(@) ZETIREMIERHER SRR (BHERS0%)

897

(b) T TLBO-RFIYES 1048 S I4EE R (& HEZE90%)
&5 M (NO.157) Mk Rs:
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%2 TLBO-RF £ 10 N AR B E Fr &
10 B RIBFHERERNGFITER

S e

1 2 3 4 5 6 7 8 9 10

JEP 0. 68 0. 80 (0.83(0.86(0.90|0.92|0.95[0.94/0.95|0.97

W#gRE 0.50(0.62(0.71(0.77|0.84 |0.88(0.92]0.93]0.92|0.92

#31 |0.660.71(0.81(0.87|0.88(0.93(0.98(0.97|0.95|0.96

A |0.8010. 81 (0. 86|0.92(0.92]0.94|0.98(0.99(0.99|0.99

g 10.95] 1 1 1 1 1 1 1 1 1

K% 10.65|0.82(0.84]0.85]0.91|0.91|0.95[0.95/0.95|0.98

£ |0.800.83(0.84(0.89]0.890.93|0.95[0.96(0.97| 1

I 10.97{0.93/0.98(0.99(0.97(0.99(0.99| 1 1 1

ifik 10.58]0.7 {0.82]0.89 (0.88]0.91]0.94|0.920.95]0.95

&Y {0.840.92(0.93(0.97]0.98(0.99(0.99(0.99(0.99 | 0.99

LS Rl DL Y 2 3 02 0058 R A AR B0
BRI REE R R 50% , AR EMR 42 1l ik, D6 I
JE BRI 5 R 208 SO R AR KPS 3 s 2 TL-
BO-RF () 10 &40 G R, AR 42 = 5] 90% ,(H i T
A G P S A LK A 3 S, T = A AR A R A
BTG SCIX A fE 7 I8 AN AR 3, S B R &5 R ik A7
TE g L ik A%

4.2.3 KREERESF

W AR TR 5 g A0 T 0 R A 2R A X L
SR =R EE T A BRI B RACE. R
AR 4 A BG4 AT 100 1 S AE 2 ) R AL I F
PR ST 25 i), AR 38— WA 1 v 10 580 56 S 15 T 75 11
), N 3 TR, NFE 3 AT LA H, TLBO-RF ik
FERE R T TSNP RR L LR R nT REE T GA-
RF 5030 05 AR A 50 B o A 7 85 30 AR A AR 1) H 1, T
PSO-RF S35 5% 1 4320 5 s T AL B i 1], FLAR 6 FH
B I A 5l 285 R 4 Ao — A A 1) ) LA th 7 2 A
FAR/D ). TLBO-RF $3k B AR A 43 41 3R W R4 AiE
T B AUAE 3 B A 3L, {H i T TLBO [ B #4h 5] A
() TR 2 ) 7 ) RE 3k B TR R R, LA Sk i) B ]

T HAR .
x3 =SMEENKRREEILE(BA:s)

R GA-RF #: | PSO-RF &¥: | TLBO-RF &y
SIMPLicity [&]1445: 16.3 20.9 10.5
Caltech-256 {44 89.4 116.5 55.2

5 ZEig

B BT S T A AR B PR 2R AT G B A R A A A
R g PERE A 58 1 S (], 38 h — b B T 0 5 A ik
R Z A DG R B3 % TLBO-RF. 155520 T fiff TLBO

SRR W SR A O AR X, 45 5 1 P A 5 R 5t AR
SN X H T B O Y e B BEAT T ek s FRUO TR
TLBO RIA M= MR R AE T, 45 & PSO Bk m i, 5l
AE BRI 21 IRZS Phest, 38 5 S Wi 8T Phest o4 &
“F GUIERFIE 25 18] A9 PR, 08 X0 oA Jh1 DX I8l 7R 2% e
T35 8eJa R T P Sk R AR RE 1, W i B 1
OB A SHEAT T B, o T A A2~ . AE SIM-
PLicity Al Caltech-256 fifi & 104k | (19 L3 45 R 3%
WY, FEOAS T [R) A 2 7 kAL 55035 19 GA-RF A1 PSO-RF 55
1%, TLBO-RF S35 A5 PR 1IE 4% A (Y | 32~ W] i 42 I 45
R ARG R A PERETT IR T, R bk 1 &R
R gl L, HUAF i 2 1 R R R 4T R I AT
JE TARH I SE7E TLBO-RF 53k vh 445 1A IRRE 1 1Y
FAESE -, Lot SIFT FFAE, DL THHAG R R BE, IR E K
MU B R4 L TR R BRI
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