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Abstract

An external anti-collision device with multi-sensing fusion was designed. In view of the general lack
of active safety configuration of current vehicles, the collision risk remains high in complex traffic
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scenarios. A rear-mounted anti-collision system based on multi-sensor fusion is proposed in this
paper. Active safety functions can be upgraded through limited vehicle modification. The system
adopts the heterogeneous data complementary strategy of millimeter wave radar and vision sensor,
introduces Kalman filter algorithm into the Haar-like feature detection framework, and constructs
the composite safety model of collision time and safety distance. Hardware level design of non-in-
vasive modification scheme: millimeter wave radar embedded in the front bumper non-bearing
area, vision module using the rearview mirror base to achieve non-destructive installation, control
unit through the on-board diagnostic interface (OBD-II) to obtain vehicle status information, and
through the CAN bus protocol to trigger a staged braking response. The research results provide a
technical path of engineering feasibility and economy for the safety upgrade of automotive after-
market.
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Figure 1. Technology route map
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Figure 2. Detection simulation diagram
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Figure 3. Risk classification flow chart
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Figure 4. Control strategy flow chart
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