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Image Semantic Segmentation
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Abstract In order to improve the security of drivers, an augmented reality head-up display (AR-HUD) system is
designed based on image semantic segmentation. Firstly, we propose an improved single shot multibox detector
network for semantic segmentation of road scene images. The front end of the network uses VGG-16 to extract the
image features, and the back ends of the network are sampled on the feature maps. Thus, the feature map is
segmented. Through the training of the network, the pixel level classification results of the scene objects are
obtained, namely, the semantic content information of the environment. Then, with analysis of the relationship
among real scene, optical display system, and drivers, the virtual information generated by computer is added to the
real scene. In this way, the content is registered into the driver's view to improve the safety of driving.
Experimental results show that the accuracy of the semantic segmentation algorithm can reach 77.8%, and image
processing time of the algorithm for each frame is 45 ms, in other words, about 22 framess '.
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Fig. 3 Training process of improved SSD network. (a) Relationship between iteration number and training loss;

(b) relationship between iteration number and accuracy
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Table 1 Evaluation of network output results and

comparison of average processing time

Algorithm MPA /% MIoU /% t /(mseframe ')
DeepLab-CRFM# 76.2 70.8 436

SegNet[12) 70.1 66.4 515

Proposed 77.8 72.1 410
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Fig. 4 Results of semantic segmentation and virtual-real registration in different environments.

(a) Original images; (b) method of Ref.[12]; (c¢) proposed method; (d) virtual-real registration images
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