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TWR based Cooperative Localization of Multiple Mobile
Robots for Search and Rescue Application
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For a practical mobile robot team such as carrying out a search and rescue mission in a
disaster area, the localization have to be guaranteed even in an environment where the network
infrastructure is destroyed or a global positioning system (GPS) is unavailable. The proposed
architecture supports localizing robots seamlessly by finding their relative locations while moving
from a global outdoor environment to a local indoor position. The proposed schemes use a cooperative
positioning system (CPS) based on the two-way ranging (TWR) technique. In the proposed TWR-based
CPS, each non-localized mobile robot act as tag, and finds its position using bilateral range
measurements of all localized mobile robots. The localized mobile robots act as anchors, and support
the localization of mobile robots in the GPS-shadow region such as an indoor environment. As a tag
localizes its position with anchors, the position error of the anchor propagates to the tag, and the
position error of the tag accumulates the position errors of the anchor. To minimize the effect of error
propagation, this paper suggests the new scheme of full-mesh based CPS for improving the position
accuracy. The proposed schemes assuring localization were validated through experiment results.

Two-way-ranging (TWR), Ultra-wideband (UWB), Full-mesh based Cooperative Positioning
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2.1 TWR based Cooperative Positioning Robot
System
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Fig. 1. The operational mechanism of TWR-based CPS
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2.2 Additional constraints for improving position
accuracy
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2.3 Experiment Results
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Table 1. Node configuration for experiment

X [m] Y [m]
Node 1 3.0 0.0
Node 2 0.0 4.0
Node 3 1.0 8.0
Node 4 5.0 8.0
Node 5 6.0 4.0
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Fig. 4. Geometry formation of experiment nodes
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Fig. 5. Full-mesh based CPS with two constraints : Standard
deviation of experimental results about Node 1, 2, 3
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Fig. 6. Full-mesh based CPS with three constraints : Standard
deviation of experimental results about Node 1, 2
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