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YOLO-DyMiF: a dynamic multi-scale traffic sign detection
network for low-computing-power platforms
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(School of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: To address the low detection accuracy caused by the small size of traffic signs in autonomous
driving scenarios and their susceptibility to environmental interference, as well as the limited computing
capability and power budget of onboard platforms that make complex models difficult to deploy, an
improved lightweight detector named YOLO-DyMiF (Dynamic Mixer and Feature Fusion) is proposed.
The proposed model, based on YOLOv10n, introduces two major improvements. Firstly, an Efficient
Dynamic Mixer Structure (EDMS) based on Adaptive Efficient Convolution (AEConv) is designed and
embedded into the C3k2 module to get a new module named C3k2_EDMS, which replaces the C2f

module in YOLOv10n. This design effectively reduces the parameter scale while preserving the feature
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representation capability of the backbone network. Secondly, a dynamic feature fusion neck network is

developed with the Hierarchical Multi-scale Spatial Enhancement (HMSE) module. Through cross-layer

interactions and adaptive weighted fusion, the neck enhances multi-scale feature representation, improving

the detection accuracy of small traffic signs while keeping detection performance on medium and large

objects. Experimental results on the TT100K dataset show that, in comparison with the state-of-the-art
Mamba-YOLOt, YOLO-DyMiF improves mAP50 by 1.0%, reduces the number of parameters by
58.3%, and decreases computational cost by 42.3%. The proposed model significantly reduces the

computational cost while ensuring high detection accuracy, which provides reliable technical support for

traffic sign detection in autonomous driving applications.

Key words: object detection; traffic signs; autonomous driving; multi-scale objects; edge computing
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Tab.1 Ablation study results of different modules and structures in YOLO-DyMiF

Base (C3k2 EDMS HMSE FPN  Parameters/M  GFLOPs  mAP50/% P/% R/% F1/%
X X 2.27 6.6 63.4 65. 1 59.0 61.9

N

N/ N X .
N X N .84
N NG N .

5.5 65.5 70.3 58.5 63.9
8.9 66.8 73.2 59.0 65.3
7.9 68. 6 73.2 61.5 66.9

1
2
2
T /R TR a 454, X R A B %R B 254 , Base 278 YOLOv10n SELR 1R T % 5 Ferm e 4 4
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Tab.2 Ablation results of key mechanisms in the dynamic feature fusion neck network

El E2 E3 Parameters/M GFLOPs mAP50/ % P/% R/% F1/%
X NG NG 2.50 7.9 67.2 71.1 60.7 65.5
NG X NG 2.50 7.9 66.7 75.4 57.2 65.1
N N X 2.38 7.6 67.0 69.0 60.5 64.5
NG NG NG 2.50 7.9 68. 6 73.2 61.5 66.9

T RR B TR, X R AR LR E1 F R S0 M 4 bl C3k2_ EDMS SEBLAY [ NN AL Al A L B2 o
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&3 YOLO-DyMiF 5H i A xpt L LB 4R
Tab.3 Comparative experimental results of YOLO-DyMiF and other methods

Models Input size Parameters/M GFLOPs  mAP50/%  P/% R/ % F1/%
YOLOv5n 640X 640 2.51 7.1 61.7 70.1 53.8 60.9
YOLOv8n 640X 640 3.01 8.1 60.7 63.7 56. 4 59.8
YOLOvVOt 640X 640 2.01 7.9 60.7 66.4 54.4 59.8
YOLOvI1On 640X 640 2.27 6.6 63.4 65.1 59.0 61.9
YOLOvIln 640X 640 2.58 6.3 63.4 65.1 59.0 61.9
YOLOv12n 640X 640 2.58 6.5 63.7 65.2 59.7 62.3

RT-DETR-L 640X 640 32.0 103.0 58.3 64.5 50. 2 59.7

YOLOZ26n 640X 640 2.52 5.9 64.2 68.8 56.5 62.0

YOLO-Master-n 640X 640 2.67 8.7 64.4 64.9 58. 8 61.7

Hyper-YOLOt 640X 640 3.01 9.0 66.2 66.6 60. 5 63.4

Mamba-YOLOt 640X 640 5.99 13.7 67.6 72.7 60.0 65.7

Ours 640X 640 2.50 7.9 68. 6 73.2 61.5 66.9
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Input YOLO26n Mamba-YOLOt Ours
FE5  TTI00KHE & b iy 30 AR b B 25 3 o Ca) BURHR A 5 () IOEIREE s () B2 T4 5 (d) BARIERS ; (o) H HUFRE .
Fig.5 Traffic sign detection results on the TT100K dataset. (a) Oblique views; (b) Backlit scenes; (c¢) Shadow

disturbances; (d) Object occlusions; (e) Normal scenes.

HEAT X LE , S5 R 3R 4 PR .

W 4T LR I, YOLO-DyMIF 74 i ] 4
Y 5T AR 5 IR 55 A% v — BOWRT EEOKOF [
B A B 2R A0 A 0] R 5 i 55 4% o S 56 45 SR A L AR
AR K. XFEH YOLO-DYMIF 7Ei# A& -
Xof T S M R AR LT DR 1 400 o A B 6% W R
ARG, DT B T AR W T A R L A R T

#*4 YOLO-DyMiF 5 YOLO26n#EiL%FEAMERELR

&6 BEAER BB SR B R Tab.4 Deployment results of YOLO-DyMiF and YOLO26n
Fig.6 Hardware deployment platform and deployment on edge platforms
performance Models ~ mAP50/% P/% R/% FPS
YOLO26n 64.3 62.7 60. 2 34.3
5 g 1 TT100K % 4is 48 a9 3k 48 2 47, £ 208 Ours 68.5 75.7  59.9  32.1

YOLO-DyMiF 5 i+ 5 & I YOLO26n £ #! e IR 2R d T 45
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