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Background

- In 1ts current state, the military has an accuracy rate of around
20 - 30% when shooting at moving targets. This bad accuracy
rate could be a crucial factor in a life or death situation when
deployed.

- Robots are becoming increasingly prevalent in the military

have been shown to increase the overall quality of training
and skills of soldiers

Hardware

Materials

- Raspberry P1 - Motors

- GPS, - Motor Controler
- Intertial Measurement Unit (IMU) - Battery Pack

- Robot Chassis
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Challenges

Challenges:

- Lack of funding resulted in delayed hardware materials,
however, as a result we have been focusing a lot on researching
potential problems

- To determine the correct location and current movement, we
needed to combine sensor information from GPS, Compass,

and IMU. We found that the problem requires the use of a

Kalman Filter, which estimates current state of hardware

and re-1ssues commands based on these estimates

- For proper GPS navigation and orientation, we needed to research
and implement control loops, specifically for course correction and
ensuring that the target is facing the base station

- GPS sensor accuracy can become an issue 1f outputs are not
precise enough, as will compass errors since target locations

must be within a specific boundary.

- UI unit conversions from GPS outputs of latitude and

longitude to more workable units on the satellite image and

for calculations.

Control Loop Diagram
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Goals and Milestones

Project Goals:

- The goal of the project 1s to build an autonomous robot
that will travel to a series of random GPS locations and
to raise a target at each position.

- The robot will keep track of the hits on the target and
will return to the origin location.

- Overall, we hope that the robot will train the military’s
overall accuracy rate and has been proven to increase
hit rate on a moving target to 80-90%.

Software Milestones:
- User Interface:
- Able to generate a list of random GPS
locations and plot each on a map
- Able to create a bounding box to limit the
distance that the robot can travel to
- Raspberry Pi:
- Established connection between UI and
Raspberry P1
- Able to send and receive data from UI and
Raspberry P1
Hardware Milestones:
- Acquired funding necessary to buy most of the parts
- Tested Motors and Motor controller for use 1n chassis
- Movement within the robot

Future Work

- In the future, we plan to expand on our design by adding
the target to our robot.

- In addition, we plan to improve on our current design by
fine-tuning the use of GPS and other sensors as well as
the movement and orientation of the robot.




