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Analysis of visual assist control to realize safety driving in super-aged
society
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In a super-aging society, even elderly people who need support can
significantly improve their QOL if they can drive a welfare vehicle. However, the pedestrian space
in which the welfare vehicle travels is a mixed traffic with various moving objects, and the
environment is complicated and automatic driving is difficult, so it is required to use it in
combination with manual operation. In this research, we design a welfare vehicle driving system
using mixed reality (MR) for assisting cognitive ability. The visual assist control system that
improves driving performance is proposed using MR. And the effectiveness of the welfare vehicle
driving support system is evaluated for the independence of users.



Q0

L

(MR)

MR
MR
1 HVD
2
3
4 MR
( 2019)
@ MR
HMD HMD
HMD STAVi
STAVi
HMD control | - >
VR cG , :
st
Arduino Duex3
HVD

QoL

HMD

HMD

on HMD




STAVi

HMD 2 HMD
Microsoft HoloLens HoloLens Holographic
HMD CPU  GPU PC MR
2 1 STAVi
1 HMD
Arduino Due  STAVi STAVi
Raspberry Pi3 Wi-Hi HVD HMD
(IMU) HMD STAVi
HMD
()] STAVi
(MEC)
MEC
MEC v """ Target Point Following MEC
STAV i PM* Remote control T P— O *T‘T__
j Lip ‘/D,]:‘
c* Ja % Wp Istef;‘.‘.ﬁz‘i!ﬁg[e I O [ad o 1an 0, - : [ é w
_g EEEEEEEEEEED) :.::::_._._._.____::; —§
STAVi g — i o
Iy % Up |+ D\star}ceta\on :E E) v
STAVi - i
_____ Adaptive Cruise Control
ACC(Adaptive

Cruise Control)
TPF(Target Point Following)

ACC
TPF
©
2 (MSE)
10
t
STAVi
STAVi

Virtual vehicle




(@

STAVi
MR

(Safety Area,SA)

SA
STAVi
HA
HA
SA
@
HA
10s
HA
12s 4
HA
STAVi

HMD

HMD

HMD

(Hazardous Area,HA)

Safety area Safety area

SA

Joystick
manipulation

IF F
HA

Hazard area

F

Hazard area

@

Mixed Reality

[DOI: 10.1299/transjsme.18-00479]

Modified
direction

7(b)

Y{m]

3 = = Modified manipulation | _
"= = Manipulation
2r —— Safety flag >
1 — =
of - l-- ~-_¢"\__"I_II-'-'-':'§
> I 1 3
2F high
-3 |- “ low
0 2 4 6 8 10 12 14 16 18
X[m]
(a)Trajectory of virtual vehicle
3 T T T T
of = Fotommgvaes])
— 1
E of
>
-2F
0 2 4 6 8 10 12 14 16 18
X[m]
(b)Traiectory of STAVi
STAVI

Vol .85, No.872, 2019



Vol. 85, No. 872

Mixed Reality 2019
1-16

DOl

10.1299/transjsme.18-00479

Nobutomo Matsunaga, Yudai Takeuchi, Hiroshi Okajima

Driver’ s Gaze-point Analysis of Virtual Platoon Driving for Welfare Vehicle using Direct Eye 2019

Measurement Device with HMD

Proc. of the 12th Asian Control Conference 856-860
DOl

Kazuya Tanaka, Shunpei Fukumoto, Nobutomo Matsunaga, Hiroshi Okajima

Obstacle Avoidance of Welfare Vehicle with Head Mounted Display using Spatial Mapping of 2019

Driving Environment

Proc. of 19th International Conference on Control, Automation and Systems 1222-1227
DOl

10.23919/1CCAS47443.2019.8971541

Yudai Takeuchi, Nobutomo Matsunaga, Hiroshi Okajima

Driving Instruction and Training of Welfare Vehicle controlled by Virtual Platoon Scheme using 2019

Sharing System of AR

Proc. of 19th International Conference on Control, Automation and Systems 1438-1443

DOl
10.23919/1CCAS47443.2019.8971764




Takuya Honda, Nobutomo Matsunaga, Hiroshi Okajima

Hybrid Steering Model depending on Driver’ s Gazing Point to detect Inattentive Driving using 2019
Machine Learning
Proc. of 19th International Conference on Control, Automation and Systems 1344-1349
DOl
10.23919/1CCAS47443.2019.8971669
Nobutomo Matsunaga, Ryota Kimura, Haruya Ishiguro, Hiroshi Okajima -
Driving Assistance of Welfare Vehicle with Virtual Platoon Control Method which has Collision 2018
Avoidance Function using Mixed Reality
2018 IEEE International Conference on Systems, Man, and Cybernetics (SMC) 1-6
DOl
10.1109/SMC.2018.00331
tl tl I 84
SsvV 2017
1-16
DOl
10.1299/transjsme.17-00349
tl tl I 83
2017
1-14

DOl
10.1299/transjsme.16-00519




19 0 5

2019
2019

2019
2019
HVD

2019
2019

Yudai Takeuchi, Nobutomo Matsunaga, Hiroshi Okajima

Driving Instruction and Training of Welfare Vehicle Controlled by Virtual Platoon Scheme using Sharing System of AR

19th International Conference on Control, Automation and Systems

2019




Kazuya Tanaka, Shunpei Fukumoto, Nobutomo Matsunaga, Hiroshi Okajima

Obstacle Avoidance of Welfare Vehicle with Head Mounted Display using Spatial Mapping of Driving Environment

Proc. of 19th International Conference on Control, Automation and Systems

2019

Takuya Honda, Nobutomo Matsunaga, Hiroshi Okajima

Hybrid Steering Model Depending on Driver’ s Gazing Point to Detect Inattentive Driving using Machine Learning

Proc. of 19th International Conference on Control, Automation and Systems

2019

Yudai Takeuchi, Nobutomo Matsunaga, Hiroshi Okajima

Driver’ s Gaze-point Analysis of Virtual Platoon Driving for Welfare Vehicle using Direct Eye Measurement Device with HVMD

Proc. of the 12th Asian Control Conference

2019

Shoichi Sakamoto, Nobutomo Matsunaga, Hiroshi Okajima

Hybrid Steering Model Estimated by Particle Swarm Optimization Based on Driver’ s Eye Tracking Information

18th International Conference on Control, Automation and Systems (ICCAS 2018)

2018




Nobutomo Matsunaga, Ryota Kimura, Haruya Ishiguro, Hiroshi Okajima

Driving Assistance of Welfare Vehicle with Virtual Platoon Control Method which has Collision Avoidance Function using Mixed
Reality

IEEE International Conference on Systems,Man,and Cybernetics

2018
, Vol.20, No.11
2018
HoloLens
2018
2018
2018

2018




2018

2018

2017

Ryota Kimura, Nobutomo Matsunaga, Hiroshi Okajima, Gou Koutaki

Design of Virtual Platoon Control System using Augmented Reality to Assist Welfare Vehicle Users

Proc. of 17th International Conference on Control, Automation and Systems (ICCAS 2017)

2017

35

2017




Ryota Kimura, Nobutomo Matsunaga, Hiroshi Okajima, Gou Koutaki

Driving Assistance System for Welfare Vehicle using Virtual Platoon Control with Augmented Reality

Proc. of Society of Instrument and Control Engineers of Japan (SICE)

2017

Shoichi Sakamoto, Tomoki Tanaka, Hiroshi Okajima, Nobutomo Matsunaga

Maneuverability Evaluation of Skid Steer Welfare Vehicle for Robust Assistance Control with Model Error Compensator

Proc. of 17th International Conference on Control, Automation and Systems (ICCAS 2017)

2017

Dynamic Window Approach

35

2017

System Integration and Control Lab.
http://ictrl.cs.kumamoto-u.ac.jp/




(Okajima Hiroshi)

(40452883)

(17401)




