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Vehicle Body Design of Armored Robot for
Complex Disaster
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Abstract: In this paper, a design for a vehicle body of an armored robot for complex disasters is
described. The proposed design considers various requirements in complex disaster situations. Fire,
explosion, and poisonous gas may occur simultaneously under those sites. Therefore, the armored
robot needs a vehicle body that can protect people from falling objects, high temperature, and
poisonous gas. In addition, it should provide intuitive control devices and realistic surrounding views
to help the operator respond to emergent situations. To fulfill these requirements of the vehicle body,
firstly, the frame was designed to withstand the impact of falling objects. Secondly, the positive
pressure device and the cooling device were applied. Thirdly, a panoramic view was implemented that
enables real-time observation of surroundings through a number of image sensors. Finally, the cockpit
in the vehicle body was designed focused on the manipulability of the armored robot in disaster sites.

Keuwords: Disaster Robot, Armored Robot System, Panoramic View, Cockpit
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[Fig. 1] Analysis of complex disaster situations: collapse, fire,
explosion and poisonous gas occur simultaneously.




[Fig. 2] Existing disaster response robots: KAIST fire-fighting
robot, LUF 60, Robo Q, Fire-searching robot, BEAR, Rescue
robot.

Water Cannon

Vehicle Bod

Hydraulic Arm
and Work Tool

Crawler

Vehicle frame

Cockpit and panoramic view

Vision sensors

[Fig. 3] The armored robot consists of a vehicle body, crawlers,
hydraulic arms with work tool and a water cannon; the bottom
figure shows a detailed description of the vehicle body of the
armored robot.
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Armored Robot
for Complex Disaster

[Fig. 4] Mission examples of the armored robot (a) Remote fire
suppression using water cannon (b) Entry into the building after
obstacle removal using hydraulic arms (c) Rescue requester after
entering.
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[Fig. 6] FOPS test for the body frame of the armored robot

[Table 1] Deflection comparison between analysis and test

Driver Passenger 1 Passenger 2
Analysis 19 mm 27 mm 29 mm
Test 25 mm 32mm 22 mm
DLV Limit 190 mm 190 mm 190 mm
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[Fig. 7] Configuration of the positive pressure system
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[Fig. 8] Configuration of the air conditioning system

[Fig. 10] Test of the cooling system
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[Fig. 11] Calibration patterns for multi-camera calibration. The
relative poses between patterns are not known in advance
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[Fig. 12] Initial (Left) and final (Right) poses of cameras and
patterns used in the calibration

[Fig. 13] Three input images (Top) and the generated panoramic
image.
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[Table 2] Pilot’s body dimensions

Item Dimension
Height 174.0 cm
Sitting height 93.1 cm
Head width 16.7 cm
Shoulder width 40.0 cm
Waist width 28.5cm
Arm length 59.3 cm

[Table 3] Shape design factor of cockpit

Design item Consideration
- Development trend
Similar system | - Geometric data
design data - Methodology

- Structure / Interior layout

- Cockpit-Spec, Cockpit-STD
- Design data, guidelines
- Ergonomic materials

Specification and
requirements data

- Human body dimension
- Seat back angle

Shape design data | . Head clearance

- Armored vehicle shape
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