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1. Background and Purpose

In recent years, various human supports by robotic devices have been developed due
to aging society. In our laboratory, vision-based power assist control of wheelchair
(Fig.1) has been proposed by using Optical Flow Vector (OFV). However, this
OFV-based approach needs to be developed in order to be applicable for more general
indoor situations including dynamic obstacles [1]. In this study, a power assist control
method based on velocity estimation and environmental classification using OFV and
Convolutional Neural Network (CNN) is proposed for obstacle avoidance and driving
assistance force, and its evaluations are conducted by several experiments.
2. QOutline of Proposed Approach

The environmental mode is defined at first. Driving environment divided 3 areas (left,
center, and right), and their combination with existing the obstacle in each area bring 23
= 8 environmental modes (Fig. 2). The CNN with outputs of velocity and
environmental mode is trained by collected data including the OFV visual features,
actual translational velocity v, angular velocity » and corresponding environmental
mode. After trained, the CNN is expected to be able to estimate mode and appropriate
wheelchair velocity, and then the impedance value and assistance force are
switched/calculated according to mode and velocity in the proposed method.
3. OFV training and Correcting the datasets

In our approach, the HSV-formatted image, which is generated from OFV data, is
transformed into RGB format for CNN input data as followings. This flow shown in
Fig. 3. While moving the wheelchair straight in each target environment with 8
environmental modes by hand-powered and additionally passing along narrow path
(Fig. 4) by hand-powered, all data were collected and stored for learning datasets.
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4. Experiments

The virtual assistance force for modifying the wheelchair motion into the narrow path
(Fig. 4) direction is verified by experiments. When the CNN estimates narrow area
(Mode 5), the wheelchair generates assistance force according to estimated angular
velocity west. Fig. 5 shows the results of this experiment when approaching angle to
narrow path was 30 degree from right side. While the wheelchair turned right (3.2 s-5.3
s), the assistance force is generated, and it made the velocity w modifying close to west.
As a result, the wheelchair was successfully passed narrow area.
5. Conclusion and Future Works

The CNN-based driving assistance was proposed and verified by experiments. In
future Works other various situations need to be considered for further developments.
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Fig. 4 Passing to Narrow Path
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Fig. 5 Experiment Data
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