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Asymmetric Parallel Semantic Segmentation Model Based on
Full Convolutional Neural Network

LI Bao-qi,HE Yu-yao,HE Ling-jiao, QIANG Wei
(School of Marine Science and Technology , Northwestern Polytechnical University ,Xi’ an ,Shaanxi 710072, China )

Abstract: Aiming at that RGB image is rich in color details of scene and infrared image is sensitive to outline , size
and boundary of target,a novel semantic segmentation model APFCN ( Asymmetric Parallelism Fully Convolutional Net-
works) is proposed. In the upper part of APFCN, a five layer dilation convolution network, where the five kernel sizes are
not uniform,is designed used to extract the high-level targets contour features of infrared image. In the lower part of APF-
CN,a classical CNN network is used to extract three scale features of RGB images. At the back of APFCN, the high level
features of the infrared image are fused with the three scale features of the RGB image,and the fused features after 4 times
upper sampling is used as the semantic segmentation output of APFCN. The results show that APFCN is better than FCN
(input RGB image or infrared image) in PA (Pixel Accuracy) and MIoU ( Mean Intersection over Union). APFCN is suit-
able for the semantic segmentation task of ground targets with consistent background colors.
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RN TS AFAEAS R R A )

R REBEBZTIAT — DK N2 i &
(Dilation Rate) (T S5, 8 1:0 BR XS HOR T 1 G R
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ik RER T BARPAS A A 1Y & PE-20 A EG E T H bR
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FIEHR AR a3k 2 FoR , Horp data-RGB 378 RGB B84
4R , data-Infrared 721 FMEGEHE £E . ¢ AH [7] (14 i
AT A~ E5 415 A Hh 38 900 g MR AE Sy 1 L3 #1 I 2R 4L
HRE 100 MR ERAE i S o3 H1I 80 5. /) — 37 5
[]— H b5 5 B 21 20 F R 8, [ 15 3 2 Ground Truth,
Ground Truth B label me FRiE.

B =0.40. [/l T L RGB IR FIZLAM A G AL Hu i H
Pt SO B AN [R5 A, 503t FCN-INF, B A 2141
K% (data-Infrared ) () FCN. 3¢ 53¢ 18 S 73 #1BERL 2% AL
20000 YK PA MPA FI MIoU 9 %MH , J6 HAE M iE
S BIROR ) PN R bR (W3 3)

%3 APFCN 5 FCN BN S EIFEE LR

F2 HWEBMRESBEBEELAR PA MPA MloU

data-RGB( 1) data-Infrared ( 1) FCN-RGB 0.939 0.745 0.708

tank-a 200 200 FCN-INF 0. 905 0.522 0. 477

tank-b 200 200 APFCN 0.958 0.909 0.799

jeep 200 200 .
— 200 200 B M3 EJU&%,XG‘?%‘%*ﬁ%#TE’Ei@EE
o o - FRVE MBI %5, APFCN 75 =g BEVE A 45 b7 P 9 2
f-7F FCN-RGB, H. + PA $£7} 0. 019 MPA &7} 0. 164 ,
Bt 1000 1000

3.2 SEI& 1:APFCN #1 FCN iE X S EIHEE R L5
ARSI A APFCN 1 FON X35 5t — 80 &4 F #b
1A H bR 5 50K BE. 9250 DL A RGB [E{4 ( data-
RGB) ) FCN &% % ,i0/f : FCN-RGB. APFCN fi I %
FUT B 1) i A 53591 2151 5144 ( data-Infrared ) 1 RGB
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FR R FIZL A EUG 2 RHE Rl G RECH « =0. 60,

RGBEI%

|/
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YR

MIoU $2£7} 0. 091. APFCN ¥ & K I £t F FCN-INF, H
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P By B ARiE L ET 55

BT E WA ] APFCN X 15 5 — 3 &4 T Hu
1] H AR iE A3 #0430k, FITZE 20000 X[ APFCN
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F108E A B0, RO A 2 B,
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M 2 mTLL R B, 76 DL RGB K14 A fii A ) FCN-
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WOk TEALL ARG Ry di A Y FON-INF 35 53 #3005
Elirh BUR BAR B0 T 8% R AL R IR 4, [R) B o S5t B 0
P o F U AR B H B 76 LAZL AP ELS F RGB
EIMG A A B APFCN 15 Loy IO E v B4 H bn H
B RS WA S R, RN H AR S S S E T B Ay
[ 1X 43 APFCN 3 i fil 5 21 40 [R5 Fl RGB [E1%: = )2 4
TERE S S5 B R A AR e T B — A TR

HivTwr H bR SO FIRBOR.
3.3 I8 2:TIEZEEEXT APFCN £ EER) 20T
ASZES A NHDC 1 HDC W 2 ] 26 36 B s
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NHDC F1 HDC 7t 2 ] < 6 O W, 5255 LA o = 0. 00,
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JEFHE convT) ) APFCN g fIEFE X5 42, b AT B 1 4
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BRSEN[3,7,9, 11,13 ] =i &8 [ 1,7,9,11,7].
IE SRR X HIREA 4K 20000 YR PA MPA FI MloU
FORIAEL , R A AR B i S T 4R .

%4 HDC #1 NHDC Xt APFCN i& X 4 £I35 BB 2500

k r PA MPA | MloU

HDC | [9,9,9,9,9] |[1,3,5,9,11] | 0.942 | 0.822 |0.726

NHDC |[3,7,9,11,15]|[1,7,9,11,7] | 0.946 | 0.888 |0.758

MF 4 L 1, 7E PA MPA F1 MloU =/~ 4545 I
NHDC tt. HDC 43 5l #2 - 0.004 . 0. 066 #1 0.032.
NHDC B i1 25 1 465 BRI 265 32 B 21 A1 R 5 J2 R A
J i B BERE— 2B 1tk APFCN B35 LA BIRUR.

3.4 I I:AFEFEFTHINT APFCN 45880
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T Xt APFCN 35 SC7p FIRS BZ (X952 0. 52 36 A 23 i 2%
TEHURME Jy NHDC ) APFCN #5814 X 4, fil 5 R AAE
a+B=1MZRT,# 0. 1 B KAKKIE ,id % APFCN
BT 7K AL 20000 Y4 H 9 PA MPA FI MIoU )45 {i, IF
B ARG O e PR AR bR 45 R S Fix .

£S5 TEIBMERHIT APFCN iF L 5 SR B MR

o B PA MPA MIoU
0. 00 1.00 0. 946 0. 888 0.758
0.10 0.90 0. 885 0. 847 0. 651
0.20 0. 80 0.919 0. 698 0.736
0.30 0.70 0. 908 0. 892 0.710
0.40 0. 60 0. 925 0. 886 0.726
0.50 0.50 0.936 0.924 0.748
0. 60 0.40 0.958 0.909 0.799
0.70 0.30 0. 953 0. 874 0.777
0. 80 0.20 0. 959 0. 854 0.791
0.90 0.10 0.956 0. 846 0.771
1. 00 0. 00 0.939 0.745 0.708

MFe 5 A LIEH, APFCN 7£ « = 0. 60,8 =0.40 %%
PFF 3 S B AORG BE R SR 1. AR @ = 1.00,8 =
0.00 #l o =0.00,8 =1.00 B 25144 B9 APFCN % H
ZE AT LRI « =0.00,8 = 1. 00 B () = IEM 5 4R
BT a=1.00,8=0.00, 45 R3] 225 i 45 FH 0 4515 5]
M LT AP B i J2 BHAE dilated convS (1) 5t i T 45 45 F1
I AT 2 RCB K & 2 FFE conv7. B4R di-
lated conv5 fi & & T conv7, {H F dilated conv5 /X
conv7 , APFCN JF350A AR IR A0 19 18 SCor 0K 2. 23
2 F dilated convd 5 convi A EBCHI LR, M EH
O FR. N S 1Y HABZH B 7T LUK B, FF A AT &
MR & He Bl #T 23 ok APFCN PEBERIEZTE. 24 RGB [##4
FEFRAE convT LA R ¥ a e [0.10,0.50], APFCN
B8 LAY EPRE BEAR T e =0. 00,8 = 1. 00 B i) APFCN 5
Ay EIKGBE. 2 convT HYR G REL a e [0.60,0.90],
APFCN B35 43 EK B 2 F « =0. 00,8 = 1. 00 K APF-

CN & X EIRS L. %) APFCN T & , 21/ EHE = 2 R 1
Fil RGB % 2 2R AE A BEAY Rl A 9 £ 02 : RGB EIZ 1Y
FE K TFLOANER. & 2500 v 5 B AR5 8L 15 B A
T [ 8% A A R R O S0 4 A AT 26
(), 45 PR B Ho ] 22 0B Sy AR R

4 #Hig

GE S G NN ER AN 1B S iR bR i Ul
FEMSEBRRL M E. 255 RCB EHRMZLINE R, A SCiR
T —FE g TE o> EI LR APFCN. APFCN A3 250 fif ke
TR B H AR SO GO Y R O
ZEE A B SLREN] T APFCN A7 2. [R] i
P& T — o A 2 3 ARG ORI NHDC, NHDC ] Fi%
T B 2 T A B 45 R SR Iy i i 204 P B e )2
AL, ISR IR UE T I AR 1A Sk

AR APFCN H FON X35 5t — Hot i H Ar B 15055
SRR RE g (X EARAFAESMR A PR ) H AR (An3H
SCMAT ), APFCN i U B R3O I 5 B4R T F —
A I B A AL A < (1) 5T 5 A B 2 317 2 AR M 245 1
5 (2) HE— 244k APFCN fil b 8 235 4y | 45 g 452 51
i S B L
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