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Two-channel saliency object recognition algorithm
based on improved YOLO network
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Abstract : Due to the lack of a priori information of the object,the real-time early warning detection system has prob-
lems such as high false alarm rate and low real-time performance,which limits its wide application in actual combat
environments. In order to improve the performance of object detection and recognition in real-world combat environ-
ment, this paper proposes a two-channel saliency object recognition algorithm based on improved YOLO network,
which firstly uses the complementary characteristics of infrared image and visible image for multi-scale fusion,and u-
ses saliency detection to obtain the suspected object area on the fusion image. Finally, the improved recognition net-
work is used to recognize the suspected area in multi-level. The improved YOLO recognition network adds an auxiliary
network to improve the performance of the whole feature extraction network ,and uses the attention mechanism to fuse
the feature information of the auxiliary network and the backbone network , enhances the effective information channel,
suppresses the invalid information channel, and improves the network recognition efficiency. Simulation results show
that our proposed model can effectively improve the accuracy of object detection and recognition, and the real-time
performance is greatly enhanced.
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Fig. 1 Detection process for YOLO
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Fig. 2 Photoelectric system



oot 5 4 4b No.11 2020

BodE 45 BTkt YOLO 48 9 X0 H 2 1 H AR R 5 ik 1373

PR G AR, FE I B8 T A RS E R R B 5
BB A A 1R SOAR R ) 45 A i 3 s A
23 [AIA AR R AR B Z 18] 1Y JRy ol — Bt . SER A R 3%
BRI R A T 1 Z2 IR PR Y k5 RO AR
(L

T REAEE H AR BARNL B, R 2 RO 5k
AL B BV 2 1 B, ISR BT B AL
FriRle F RTAFAE P25 B3] 70 S < 18 Bl o 11 3k
PP IEAR AR, A 5 28 A DO A R
BEMLC I, FEEAT 285 002, (RS2 2R B K 5 Jm 4
AR LBRIUA 0 22 RO 1 DX, A3 55 R K
s/ H TG 2R (5 B TR Bl o

T AR DG AR GEAS [R) i 3 1Y AN
P A—TE HARUR AHE BE 5, AR SCRRH T — RO
A R FAR U, 3 o BB
G RS ARIZL AN AR 5 i L B R Rl 5 45 2R, R
J R 25 P A AR £ SR 5 b B B AL H A X
Bl s B JE AR RS A5 R FE A R B YOLO R 45 %)
BERL XA T 2 R A R

LUAMAI A

AR (Gt

I 1
I 1
| i
2|l TR || s e [ HoliiyoLos | ) Hix
Aifr || AT 10 e o
|
EICIARN ax
i

i
POE AR

,,,,,,,,,,,,,,,,,,,,,,,,,

P03 UGEIE e AR
Fig. 3 Two channel saliency target recognition algorithm
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Tab. 1 Performance analysis of different modules

Ei=2 7 CCD-Reco IR-Reco Fusion-Reco Sal-Reco
mAP 48. 12 51.38 78.70 89. 11
FPS 27 28 22 51
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TRIERCTRXS BT A & AR IR R 45 28 . I E
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v3 R R BN £ (R AT B 1 mAP UYL
FEHmE R 0.2 % (H 24 IS il s s 2. Wt
SR, AR SCI B ) 0 2 78 P 0 A B2 0 TR )
T EA REFERE. K5 R T A UL S H
fbxS L5 Z A ) PRl 2k LUSE 9 — 20 LA ]
Sk Z IR PERE 22 5% o EfficientDet F1 ATSS #§ &
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Tab. 2 Comparison for different methods in recognition accuracy
Ei=2 YOLO - V3 DenseNet ResNet EfficientDet R - FCN -3000 ATSS Proposed
mAP 88.92 79. 67 71. 15 85.83 83.99 86. 35 89. 11
FPS 29 2 27 41 74 45 51
1.0
== :}':\:‘33{\:\::\\
0.8 e '\\\
AR A
3 0.6 \\\\\':,
RN R-FCN-3000 \i
Pt ~ YOLO-V3 it
_____________ Proposed \‘\||
_________ ATSS \
0.4 —_———— —— DenseNet \\“l
_____________ EfficientDet \
0.2 T T T 0'8
0.0 0.2 0.4 0.6 5 1.0 @)CCD (b)IR
Recall

F5 ARSI B PR 2k
Fig. 5 PR Curves with different models
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SLAMAMEAGAT CCD B 5 IR E1R, 18 6 (c)
JELLAN G ] OGRS Rl 45 2R 1 6 (d) /& YOLO -
v3 SASCREXTIEL 6 (c) H i PR 1 R 45 2R
AL H AR SO SR AR o8 il Pl 45 P TR 4 R A
45,1 YOLO —v3 BRI B , (B4R A7 15 2
FLERZE DL KA o Bk U A RS AR A b U
FAR, AR IIRL R O 28 R ER 75 = 2401
T SEPR L, U A R A Fe) DX ICRE BRI

(c) Fusion

(d)Recognition

6 YOLO - v3(GRAE) 5ASCE % (G HE) AR E PEXT HE
Fig. 6 Qualitative comparison of between YOLO - v3
( White line ) and the proposed algorithm( Black line)
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(a) DenseNet (b)EfficientDet
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Fig. 7 Comparison of recognition results for different algorithms
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