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Saliency-Guided SG-DETR Low-Light Scene Detection

WEI Yingzi,ZHANG Hang, YU Juzhuang

( Shenyang Ligong University , Shenyan 110159 , China)

Abstract: To address issues such as edge blur, occlusion, and scale differences in low-light image
object detection,a RT-DETR object detection method guided by visual saliency was proposed. First-
ly,a saliency map generated by a deep learning model was used for input-level enhancement to
highlight target features and edge information,reducing the number of redundant candidate boxes.
Secondly,a gated modulation module was designed to integrate the attention weights based on the
saliency map into the RT-DETR model’ s feature maps, ensuring precise alignment of attention
weights with actual target regions, thereby guaranteeing feature-level fusion and reducing noise in-
terference. Finally,a saliency-driven dynamic reweighting mechanism was applied at the loss level,
making the training process focus more on the target instances in salient regions, improving model
convergence speed and stability. Tests on a self-built complex object dataset LISOD show that mAP@
0.5 and mAP@ 0. 5:0. 95 of the improved model are 81.4% and 60. 3% , respectively , representing
improvements of 4. 2% and 1. 9% over the original RT-DETR model, making it useful for low-light
scene object detection tasks.
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Fig.1 Object Detection Architecture Guided
by Visual Saliency
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Fig.2 Structure of SG-DETR network
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Fig.3 Input-level processing result
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Fig.4 Attention-weighted computation process

F ™ =F O(1+v-8)) (2)
K. OFRIRHEEZRICER Ry WA BS
B, BRAEEEAEH AN S, , S, BITRZaTTEE
TE5 S, BIETE SCEHE B AR AS TR R R /Y H bR
DX ) BEAR AR M W 3 47
AN [ 38 3 A R AE X 1 A 1A R 3 S
AT 5t 23 1) on S LA 52 300 368 T 4 A B 0 v 4
SR ANHE— DT A RS B RS, A G T A E
] i, SRR AE A 5 T S AE L, 150G, it 4
Ja - Jits ik ( GAP) it Iy . ML E S, BT A 4 [l ir
BRE A A LU il 4 R 2 R R
bR s, = GAP(S,) , B ik Bk K5 B R 46 4 JR o
(B, STEH N 25 7] 2 5 30) P24 38 ) AR 4 | s O B — )i
00 DX 35 1 i A 15 2 ) 3 T AN 7 A T
BT s, A% & ReLU M0 bR AR 0 4 45 )2
(FC) , 38 2 L P e A4 g 5 R 30 T 5508 4 )
FHALE Al w e R 5o, 20 3 3 i s
FRIEEARE R RoRm N
F " (c) =w(c)-F,(c) (3)
K F,(c) 3R F, 5 ¢ MMl ERAIERL, M
ST BT I A FE ) 2 A5 GE B, B8 THRRAE BB SCIX
I3EE
ZEA a5 o] 5 T AL B PR 5
F" Sl pbmE e B S 1 x | BRUER4ERE,
R AR INAVERAE Y e RO M b fE AT 6
A
F" =, (Concat( F™ F)  (4)
P Concat R PHERIHAFIE; C, , FRn 1 x1 45
FUZ ., ARIEUR BRI S R A 5 s,
25 ) I G 00 A AR ) I T BB A AE T
o A 0 R BR T, 2T AT S LA M SRR
R PERE . IR RL I AT T
TREAE A B 38 2 ) A T T ACE S 5 R i
FRIE R TR, SC IS B AR ARG, 1] 3B 4
Kl 6 FrR
I TR DA AR R i R S 38 P I BCRRAE 11 22
SRSt B R RS BAE B, 40 Sig



74 Yo

¥ I XK ¥ F Ik

% 45 %

(a) A

(b) BAHE

(c) HALE

5 ARBEGEEENMNE
Fig.5 Attention-weighted maps of different images
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Fig.8 Dataset samples
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Table 1 Ablation experiment results of DETR models using different strategies
SR
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Table 2 Performance comparison of SG-DETR under

different error levels
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Fig.9 Comparison chart of model detection results
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