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A Target Position Reasoning System for Disaster
Response Robot based on Bayesian Network
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Abstract: In this paper, we introduce a target position reasoning system based on Bayesian network
that selects destinations of robots on a map to explore compound disaster environments. Compound
disaster accidents have hazardous conditions because of a low visibility and a high temperature. Before
firefighters enter the environment, the robots notify information in advance, such as victim’s positions,
number of victims, and status of debris of building. The problem of the previous system is that the
system requires a target position to operate the robots and the firefighter need to learn how to use the
robot. However, selecting the target position is not easy because of the information gap between
eyewitness accounts and map coordinates. In addition, learning the technique how to use the robots
needs a lot of time and money. The proposed system infers the target area using Bayesian network and
selects proper X, y coordinates on the map based on image processing methods of the map. To verify
the proposed system, we designed three example scenarios based on eyewetinees testimonies and
compared time consumption between human and the system. In addition, we evaluate the system

usability by 40 subjects.
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[Fig. 2] Software process of proposed system
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[Table 1] Bayesian network design steps

Step Feature Description

Definition of result nodes in Bayesian
network

Definition of intermidate nodes based

I | Hirachical design on the relation of input nodes

Definition of input nodes for setting
evidence

Definition of edge between nodes

Structure and

2 . Definition of probabilistic parameters
parameter design
between nodes

Baysian networks | Testing Bayesian networks and
test dediting structure and parameters
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[Table 2] Node definition for Bayesian network

Result of
N N ipti
network ode type odes description
- Room type (Living room,
Input Kichine, Main room, Samll
(Binary) room, Rest room, Main gate)
Location of - Number of people
interest - Location of interest based on
reasoning Intermediate room j[ypes .
- Location of interest based on
number of people
Result - Location of interest
- Environment (Occurrent time,
Input Temperature, Humidity)
(Non-binary) | - Spreading Fire (Wind, Weather)
Detail - Time
P osmo.n . - Environment condition
reasoning Intermediate . .
- Condition for spreading fire
-Detail position of room (Center,
Result .
st Door, Window)
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(d) Coordinates on map based on testimony 3

[Fig. 5] Experiments results based on each testimonies (Continue)
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