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Abstract:

One of the key challenges in domestic robotics is ensuring the correct behaviors of a robot
when it performs a task. However, even simple scenarios in which a robot is tasked with
grasping a cup poses a problem in the domestic environment, problems such as collision
with obstacles, failure to grasp the object, or simply failing to recognize the cup. These
problems' root causes lay in the environment's unpredictability, robot's lack of knowledge,
hardware failures, and software faults. These problems are further compounded when it
comes to complex-scenarios due to each scenario's dependence on the preceding scenario.
The established approach for discovering these problems is through testing.

The aim of this project was to facilitate the testing of domestic robotic systems by
automatically generating a set of simulated test case scenarios in which a robot assessed its
performance. Furthermore, the Toyota Human Support Robot (Lucy) was used as the test
subject. Several of her behaviors were assessed, such as navigation, perception, and
manipulation over four different use-cases.

The first use-case was on navigation, in which she had to navigate to various locations
designated by a scenario generator. The second use-case was on the perception in which she
had to perceive various objects selected by the scenario generator. The third use-case was
on manipulation, in which she had to pick an object specified by the scenario generator. The
fourth use-case was a combination of the aforementioned three use-cases along with an
extra action of placing the object back on the table.

The framework for this project consisted of property-based tests. Properties were
assigned to various actions of Lucy, which were then verified and validated. Verification and
validation were achieved by using a simulated environment that provided evidence and
affirmed Lucy's actions. At the end of each use-case, a report was generated, which provided
comprehensive information on each property's success or failure within that use-case.

The result of this project was that it correctly and consistently identified Lucy's failed
actions (i.e. navigation, perception, and manipulation) in a variety of randomized use-case
scenarios, which were otherwise considered a success by her planner. Moreover, the
generated use-case reports provided deeper insights into the type and location of failure for
each failed property.



