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Development of a Realistic Simulator for Driving Education
of a Disaster-Responding Special Purpose Machinery
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Abstract : Due to natural disasters such as earthquakes, ground collapse, typhoons and floods, building
collapses continue to occur. In order to rescue the buried people, disaster-responding special purpose
machines have been developed to quickly and safely move piles of rubble of building. The
disaster-responding special purpose machine is a new concept machine unlike the existing excavator.
Therefore, there is a need for an educational simulator for driving training. This paper proposes a realistic
simulator based on a 3D virtual environment and motion platform for effective driving training special
purpose machines. We implemented a driving training test against disaster response specialists. As a result,

it was confirmed that the proposed simulator is effective in driving education.
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Dual Arm Manipulator Cabin
7 DOF x 2 Smart Controller
Workspace : 6m Environment Recognition System
Payload : 2ton @3m Display
= - _—---_ .
Multifunction
Attachment
Grab + Cutting + Crusher
Grab 2 types
Posture Control System
Indecently Driven Crawler Up/Down Control: 0 ~ 1.2m
Maximum Driving Speed : 4.1km/h Roll Control : Maximum 35° degree
Overcoming the Steps : 0.5m Pitch Control : Maximum 25° degree
Minimum Turning Radius : 1.65m Overturn Prevention Control
Fig. 1 3D model of disaster-responding special
purpose machines
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(a) tutorial scenario
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(c) working scenario
Fig. 2 Training scenario for disaster-responding

special purpose machines

7 mAe = A Ak Ax 9 24, F@ Fig. 3 Virtual disaster environment
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Fig. 4 Simulator system for special purpose machine
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Table 1 Specifications of motion platform®

Size Total : 1279x1458x534 mm
Top body : 380 kg
Mass Bottom body : 300 kg
. Roll : 10°, Pitch : 10
Motion Yaw : Infinity turn
workspace

Z : £80 mm

(Each) 900 W

Actuator spec. |\ 586 N/m, Max. 30 RPM

Target motion

: 1G(=9.81 m/s%)
spec.

z-axis

Load compensation
spring

Fig. 5 Motion platform with load compensation

mechanism
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(d) Moving mission

Fig. 6 Operation test of the simulator system for

special purpose machine
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(b) Cutting mission
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Fig. 8 Driving training test against disaster response

specialists

Feeling like boarding a real
equipment

Reality of a virtual disaster
environment

= Excellent =Good = Far = Poor mVeryPoor = Excellent = Good = Fair = Poor s Very Poor

Understanding of the Education satisfaction

equipment by education

S

mAlot mSome mAlittle = None

= Very Satisfied = Satisfied

= Neutral Unsatisfied

Effectiveness of education Difficulty of education

u Very Effective m Effective = Very Difficult = Difficult

= Soand So indeffective = Moderate Easy

Fig. 9 Questionnaire results by disaster response

specialists
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