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Value Growth Design in a Next Generation Mobility

Satoru FURUGORI*! , Taku YAMAZAKI*!, Yasuhide KURODA*!
Takamasa SUETOMI*? , Takahide NOUZAWA *2, Yoshiki UJIIE*3
Kazuo NAKAZAWA*3, and Yoshiyuki MATSUOKA *3

Abstract— This paper describes a concept of Emergent Control System which is a core module that
manages value growth of a next generation mobility. Emergent Control System enables to adapt
to the driver’s demand by means of estimation of the field condition of his trips based on identity
mapping model and the emerging engine control algorithm based on genetic network programming
(GNP). Value growth by Emergent Control System was verified as a subject of the improvement of
the fuel efficiency and the battery duration of life in a series hybrid vehicle. The test was conducted
on the driving simulator, and the control by Emergent Control System showed greater improvement
than traditional engine control.
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Fig. 1: Block diagram of emergent control system
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Fig. 2: Concept of attachment growing
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Fig. 3: Flowchart of emergent control system
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Fig. 7: Series hybrid vehicle system
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Table 1: GNP parameter

Generation 4000
Individuals 60
Judgment node

O Acceleration[0 — 1] 7
[0 Brake[0— 1]

0 SOC[40 — 70 %] 8
O Speed[0 — 180 km/h] 15

Processing node
0 Engine power[0 — 70 kW] 36

Flag node 3
Elite 1
Tournament selection 2
Probability of crossover 0.7
Probability of mutation 0.4
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