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VANET is the core of the Intelligent Transportation System(ITS) VANET
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• Inter-Vehicle communication through Vehicular Ad-hoc Network (VANET)
<Break the ‘perception range limitation’ through information sharing mechanism >
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• New problem: Data loss
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• Scenario construction

(a) Traffic infrastructure (b) Bus routes

(c) Building topologies (d) Traffic scenario



• Inter-vehicle communication

Bus and random vehicles Bus onlyTraffic simulator

What is VANET 

• (Vehicular Ad hoc 
Network) packets 
are exchanged 
between mobile 
nodes (Vehicles) 
traveling on 

constrained paths;



• Inter-vehicle communication --- Packet Loss Ratio

• The dissemination of both original point cloud 
data (4,000,000 Bytes) as the infotainment service
through VANET Service Channel (SCH);

• and the deep learning-based object detection 
results as the Basic Safety Message (BSM) (200 
Bytes) through VANET Control Channel (CCH)



• Point cloud object detection with deep learning

Feature Learning Network Convolutional Middle Layers Region Proposal Network



Dynamic VANET environment

Wireless propagation loss
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• The effect of various Packet Loss Ratio to the deep 
learning-based object detection accuracy;

• And we found that when data loss beyond 50% can 
lead to the rapid decline of the object detection 
accuracy;

• Based on our simulation,  more than 50% data loss 
is a common scenario;

• Experiment Results (the effect of data loss to the deep learning-based object detection accuracy)



• Summary

Major contributions:
• We propose a system architecture that integrates vehicular communications and deep-learning-

based object detection for analyzing the impact of communication loss on 3D object detection;

• We build a semi-realistic traffic scenario to evaluate the amount of packet loss due to fading and 
signal attenuation in dense city like downtown Hong Kong. 

• The potential issue under this framework: the VANET packet loss to the deep learning-based 
object detection accuracy and vehicular perception range.

Future work:
• Reducing the packet loss ratio through the global adjustment of inter-vehicle communications 

could be a straightforward way. 

• Meanwhile, the interpretability of the deep neural network is also important to avoid the opacity 
of the decision-making process.




