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Abstract: Aiming at the difficulties of model training,large amount of model parameters,and slow detection speed in
the saliency detection method based on deep neural network models, this paper proposes a saliency detection method that in-
tegrates small deep generative models. The method uses the generative adversarial network as the framework, designs a dis-
criminator network consisting of 11 convolution modules and 5 pool layers,as well as a small generator network that does
not contain the pool layer,including only 15 convolution modules and 5 transposed convolution modules. Among them, the
size of the small generator network is only 2. 4M,and the amount of parameters is only about 670,000. A trained small gen-
erator is used for saliency detection and fused with the LMB ( Salient object detection based on background block re-selection
method) algorithm through the designed fusion algorithm to get the final result. A large number of experiments and compar-
ative analysis show that the proposed method has achieved significant improvements in both F value and MAE ( Mean Abso-
lute Error) value.
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B2 () PN B i 1 R E P RS
Conv_block1 Conv BN | ReLLU [3x3x3]/64 & (m=-2)x(n-2) x64
Conv_block2 Conv BN ReL.U [3x3x64]/64 = (m=-2)x(n-2) x64
Conv_block3 Conv BN ReLU [3x3x64]/64 = (m=-2)x(n-2) x64
Conv_block4 Conv BN ReLL.U [3x3x64]/64 & (m-4) x(n-4) x64
Conv_block5 Conv BN ReL.U [3x3x64]/64 = (m-4) x(n-4) x64
Conv_block6 Conv BN ReLU [3x3x64]/64 £ (m-4) x(n-4) x64
Conv_block7 Conv BN | ReLL.U [3x3x64]/64 & (m-6) x(n-6) x64
Conv_block8 Conv BN ReL.U [3x3x64]/64 = (m-6)x(n-6)x64
Conv_block9 Conv BN ReLU [3x3x64]/64 £ (m-6)x(n-6) x64
Conv_block10 Conv BN ReLU [3x3x64]/64 T‘—f (m-8) x(n-8) x64
Conv_blockl11 Conv BN ReLU [3x3x64]/64 = (m-8) x(n-8) x64
Conv_block12 Conv BN ReLU [3x3x64]/64 = (m-8) x(n-8) x64
Conv_block13 Conv BN ReLU [3x3x64]/64 H (m-10) x(n-10) x64
Conv_block14 Conv BN ReLU [3x3x64]/64 = (m-10) x(n-10) x64
Conv_block15 Conv BN ReLU [3x3x64]/64 = (m-10) x (n-10) x64
Convt_blockl Convt BN ReLU [3x3x64]/64 (m-8) x(n-8) x64
Convt_block2 Convt BN ReLU [3x3x64]/64 - (m-6)x(n-6) x64
Convt_block3 Convt .BN ,ReLU [3x3x64]/64 - (m—-4) x(n-4) x64
Convt_block4 Convt \ BN .ReLU [3x3x64]/64 - (m=-2)x(n-2) x64
Convt_block5 Convt . BN .RelLU [3x3x64]/1 - mxnxl
sigmoid sigmoid - - mxnxl
F2 KAFWEFMEN
Bith WER)Z EFNUANA HFE i 3 FRAIE 1R
Conv_blockl Conv BN |ReLU [3x3x1]/64 5 222 x222 x 64
Conv_block2 Conv BN ReLU [3x3x64]/64 5 220 x220 x 64
pooll pool (max) [2x2]/1 % 110 x 110 x 64
Conv_block3 Conv . BN |ReLU [3x3x64]/128 S 108 x 108 x 128
Conv_block4 Conv BN ReLU [3x3x128]/128 5 106 x 106 x 128
pool2 pool (max) [2x2]/1 % 53 x53 x 128
Conv_block5 Conv . BN |ReLU [3x3x128]/256 S 51 x51 x256
Conv_block6 Conv BN ReLU [3 x3 x256]/256 5 49 x49 x256
pool3 pool (max) [2x2]/1 % 24 x24 x256
Conv_block7 Conv BN ReLU [3x3x256]/512 w 22 x22 x512
Conv_block8 Conv BN | ReLU [3x3x512]/512 & 20 x20 x512
poold pool (max) [2x2]/1 % 10 x 10 x 512
Conv_block9 Conv BN ReLU [3x3x512]/512 ® 8 x8 x512
Conv_block10 Conv BN ReLU [3x3x512]/512 & 6 x6 x512
pools pool( max) [2x2]/1 % 3x3x512
Conv_blockl11 Conv BN ReLU [3x3x512]/1 w I1x1x1

loss

loss
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FIRAE S Ao EUESE EBUS A5 F R 4 R W3k
3 R, miRAT A A SCREAE 5 A Bdla 4R 451
PMEXIIET LMB 335, £ MSRALIOK il fE b, A S
1509 MAE {6 0. 0841, 75 it 47 %) FC 5835 vh UG 2 —
FECT LMB 531 0. 0928 A% 125 9.4%. LW F
{ELN 0.7397, 75 P A7 5805 vh BURE 56—, AT LMB 5%

P 0.7219 $25 T 2 2. 5% . 4 ECSSD a4 I, A ¢
S MAE {2 0. 1540, F {E 24 0. 6593, iS5 A 78
JITA AT LB B U 55 —. M LG T LMB 53k, MAE
KRR 1729 5.8% ,F {8+ 129 3.3%. # DUT-OMRON
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2.6%. 7t SOD %4 4 I, A SCH 5 9 MAE {5
0. 2280, F fH 4 0. 5529 , i 48 AR 7E B A7 % HL 33k 2
BURS—. MHECT LMB 53k MAE (£ T 29 3.5% , F
EERTH T 29 3.9%. 7& SED2 $da 4k b, A SCHIE W

MAE {f >} 0. 1451, F {5} 0. 6883 , B A48 F5 76 9T A X Eb
B B IS 2 L M F LMB 53k, MAE FE{IG T 2
3.1% ,F AT T2 1. 6%.

K3 ENEESTAMILEZES M REEE L& ITEERMXT SR

VG TS izt GP LPS BSCA SMD TSG LMH LMB PGS
F 0. 6869 0.6188 0. 6626 0.7615 0.7229 0.7159 0.7219 0.7397
VSEALOK P 0.7810 0.8163 0. 7806 0. 8760 0. 8861 0. 8260 0.8135 0. 8205
) R 0. 6599 0. 5220 0. 6453 0. 7159 0. 6549 0. 6265 0. 6586 0. 6759
MAE 0.1231 0.1238 0.1252 0. 1046 0. 1142 0. 0946 0. 0928 0. 0841
F 0.6198 0. 5207 0. 6028 0. 6213 0. 5808 0. 6300 0. 6384 0. 6593
I P 0.7118 0.7683 0.7379 0.7517 0.7652 0.7725 0.7513 0. 7609
R 0. 6606 0. 4305 0. 6183 0. 6358 0. 5573 0. 5398 0. 5903 0. 6035
MAE 0.1910 0. 1860 0. 1824 0.1734 0. 1804 0.1622 0. 1635 0. 1540
F 0.4715 0. 4772 0. 4794 0.5115 0. 5051 0.5414 0.5244 0.5378
P 0. 5093 0. 6220 0. 5498 0. 5887 0. 6043 0. 6050 0.5714 0. 5769
DUT-OMRON
R 0. 6670 0. 4703 0. 6284 0. 6355 0. 5953 0. 5929 0. 6333 0. 6495
MAE 0.2085 0. 1449 0. 1907 0. 1661 0.1769 0.1362 0. 1537 0. 1443
F 0.5268 0. 4043 0. 5096 0.5328 0.4831 0.5252 0.5323 0. 5529
“on P 0. 6419 0. 6952 0. 6791 0.7102 0. 6922 0.7174 0. 6858 0. 6945
R 0. 5540 0.3104 0. 5064 0.5032 0.4521 0.4142 0. 4566 0. 4656
MAE 0. 2605 0. 2560 0.2525 0.2328 0.2547 0.2324 0.2363 0. 2280
F 0. 6506 0. 6264 0. 6351 0. 6942 0. 6564 0. 6730 0. 6777 0. 6883
<ED2 P 0. 7760 0. 8557 0. 7940 0. 8660 0. 8360 0. 8866 0. 8601 0. 8648
R 0. 5894 0. 4542 0.5527 0. 5668 0. 5401 0. 4687 0. 5061 0.5160
MAE 0. 1759 0. 1549 0. 1707 0. 1417 0. 1666 0.1512 0. 1498 0. 1451
AR IR AT e (A
3.5 HEREEST RS HEoMESEXNLEXRSNERBEME CGen MEBIE#E
s ; DUT-OMRON % MAE 5 F (&%
7T, B E AR SO R B 5 AR TR T UT-OMRON HiigfeL MAE 55 F Xt
A T /N AR S Gen, 1A & MCA 7Lk A 51 MAE F
ACVE I S 301, 4~ SC#E DUT-OMRON %324 | JF 47 GP + Gen 0. 1783 (0. 2085) 0.5018(0.4715)
TRIRIRE, LI E RN 32 4 iR, NEF AT LLE F, LPS + Gen 0. 1279(0. 1449) 0.5198(0. 4772)
“LMB + Gen” By 45 S (BN AR SCH i & 45 ) 78 MAE BSCA + Gen 0. 1605 (0. 1907) 0.5190(0. 4794)
fE F{H ERR P X = AN CEEFE e L3 T LMB + SMD + Gen 0. 1426(0. 1661) 0.5511(0.5115)
’” 4
LMB” [y 4f; TSG + Gen 0. 1554 (0. 1769) 0.5425(0.5051)
4 LMB&; BAZRE B 42 25 B £ DUT-OMRON
® B g’fﬁgﬂf' ARSBAFARRGRE LMH + Gen 0. 1302(0. 1362) 0.5528(0. 5414)
MRS B HRARR L S — _ :
AT S P I ERR AT Gen [l A B 9 R LG {E.
MAE F j2 R
DUT-OM % i 7N J
LMB 0.1537 0. 5244 0.5714 0. 6333 A, A 3CAE DUT-OMRON B £ b0/ AL/
B2 Gen H 1 I JEE UL 6T T 44K 4 I
Gen 0.1932 0.2891 0. 3569 0.3673 i 24t Eﬁﬁ{){l‘/gw‘l—ﬁ T%Trﬁf TEA ST 6
Bi R dEad GPU Al 15 21 — 5K i 3 K- Y FERT 0. 09s,
LMB +IMB | 0. 1482 0. 5364 0. 5709 0. 6592 i
CPU F | 0. 76s.
LMB +Gen | 0.1443 0.5378 0.5769 0. 6495

T I TR 9 R A fE.

73— 5 T, D9 9 kAR H 9 /NI AR A B 4% Gen 15
FEGERLIN 7 1k Rl 5 Jm RE A5 AR G 07 3k I TR RE R B, A
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