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Vehicle-Follower Longitudinal Control with Image Processing

Naofumi Fujiwara*!, Tatsuya Seo*?, Kazufumi Matsukawa*? and Takashi Onishi*!

This paper deals with a longitudinal vehicle-following system of two vehicles. Follower vehicle knows relative
position by processing the image of preceding vehicle. In order to control speed, optimal control method is used and
the cost function is concerned with the errors on command space. The object of estimate is differential of optimal

control value so as to eliminate steady state error.
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Table1l Evaluation of Measuring Methods
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Fig.3 Relation between Distance and Focal Distance
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Table2 Acceleration

compared with command space [rpm/s] [G]
less than 105% 50 0.006
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Fig.9 Calculating and Transmitter System

Fig.10 Receiver (Follower Vehicle)

Fig.11 Preceding Vehicle
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Table4 Acceleration

compared with command space per one loop [volt]
105% or more 0.003
110% or more 0.005
115% or more 0.007
120% or more 0.010

Table 5 Deceleration

compared with command space | per one loop [volt]
95% or less —0..01
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Fig. 12 Results of Simuration Experiments
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Fig. 15 Experimental Results
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