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CONCEPT Dynamic testing is an essential aspect of robotics
because it enables engineers to evaluate the performance of a
robot in real-world scenarios. During dynamic testing, the robot is
subjected to a variety of physical stimuli, such as forces, torques,
and accelerations, which mimic the conditions that the robot

may encounter during its operation. This testing process allows
engineers to identify and resolve issues related to the robot’s
stability, accuracy, speed, and efficiency, which are critical factors
in ensuring that the robot performs optimally in its intended
application. Dynamic testing helps to improve the safety, reliability,
and effectiveness of robots, making them more useful in various
fields, such as manufacturing, healthcare, and space exploration.

BACKGROUND msssss s

In the 1960s and 1970s, researchers began using dynamic
testing to evaluate the performance of early robotic systems.

In 1973, researchers at the Stanford Research Institute used
dynamic testing to evaluate the stability and control of the
SHAKEY robot, which was one of the first mobile robots capable
of autonomous navigation.

In the 1980s and 1990s, the use of dynamic testing became
more widespread and researchers began using simulation
software to model the behavior of robotic systems and evaluate
their performance in virtual environments. In 1990, researchers
at Carnegie Mellon University used simulation software to test
the performance of the NavLab, an autonomous vehicle that
was designed to navigate through complex urban environments.

Researchers at Boston Dynamics use dynamic testing to
evaluate the stability and control of their robots, such as the
humanoid Atlas and the quadrupedal Spot, which are designed
for a variety of applications, including search and rescue,
surveillance, and military operations.
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KINEMATIC DATA: Information on the robot’s position, velocity, and acceleration as it moves through
its environment. This data can be obtained through sensors such as encoders and accelerometers
and is essential for evaluating the robot’s performance during dynamic testing.

DYNAMIC EQUATIONS: Describe the relationship between the robot’s motion and the forces and
torques acting on it. These equations are used to model the robot’s behavior and to calculate the
forces and torques required to achieve a desired motion.

CONTROL ALGORITHMS: Govern the robot’s behavior during dynamic testing. These algorithms use
feedback from sensors and dynamic equations to adjust the robot’s motion and behavior to achieve
the desired outcomes.

EXAMPLES é

TEST RIG: A setup designed to simulate the environment in which the robot will operate. It includes the
necessary instrumentation and sensors to measure the robot’s performance.

TEST CASES: Set of predefined scenarios that the robot must execute during testing. They are designed
to evaluate the robot’s performance in different environments, such as obstacle avoidance, trajectory
following, and manipulation tasks.

PERFORMANCE METRICS: Used to assess the robot’s performance during testing. They may include
measures such as accuracy, speed, efficiency, stability, and reliability.

SIMULATION SOFTWARE: Used to model the robot’s behavior and performance in a virtual
environment. This can be useful for evaluating the robot’s behavior under various conditions before
conducting physical testing.
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