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Support Software Validation of Biomimetic Robots
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ABSTRACT

Biomimetic robots, which emulate characteristics of biological entities such as birds or insects, have the potential to offer a tactical
advantage in surveillance and reconnaissance in future battlefields. To effectively utilize these robots, it is essential to develop technologies
that emulate the wing flapping of birds or the movements of cockroaches. However, this effort is complicated by the challenges associated
with securing the necessary hardware and the complexities involved in software development and validation processes. In this paper,
we presents the design and implementation of a multi-HILS based biomimic robot software validation testbed using modeling and simulation
(M&S). By employing this testbed, developers can overcome the absence of hardware, simulate future battlefield scenarios, and conduct
software development and testing. However, the multi-HILS based testbed may experience inter-device communication delays as the
number of test robots increases, significantly affecting the reliability of simulation results. To address this issue, we propose the data
distribution service priority (DDSP), a priority-based middleware. DDSP demonstrates an average delay reduction of 1.95 ms compared
to the existing DDS, ensuring the required data transmission quality for the testbed.
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Fig. 1. Design of Multi-HILS based Biomimetic Robot Testbed
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Fig. 2. Design of Biomimetic Robots
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Table 1. Requirements of the GUI

Feature Purpose

Selection of a mission scenarios for
robot software validation

Mission Scenario
Selection

Management of the simulator,
including its initiation and
termination, along with monitoring
the operations of HILS devices

Simulator Management

Key view points of the mission

Simulation View )
scenarios

Validation of the current
operational status for each type of
robot

Robot Operation
Validation

Assessment of the specific status of
a robot using sensor data (camera,
imu, etc.)

Robot Status Check

Monitoring the movement of robots
and the location of enemies/allies
in the operation fields

Simulation Map
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