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1. Problem
There are various commercially available robotic dog platforms, yet no “fetching” skill is shown. One reason is the lack of integration of a manipulator with the dog. To be compatible with the robot dog, the robot arm needs to be lightweight, accurate, and robust. The integrated system will be able to perform simple tasks such as fetching, with the help of visual feedback. Such a manipulator requires a new design, good coordination of its components, along with a dedicated controller.
2. Solution Overview
Our solution for building such a robotic platform begins with building a 6-DoF robot arm from 3D printed components and actuators. Our robot arm is light enough to be mounted on the robot dog. The arm can move and precisely grasp an everyday object, with a workspace radius of roughly 0.5m. Next, we integrate the arm with the robot dog. By combining control signals of the dog and the arm and data from visual sensors, the dog can identify a certain object in its surroundings and successfully fetch it. Additionally, a controller will be built for our robot arm, and will be integrated with the on-board controller of the robot dog to achieve all-in-one control of the entire system. A human operator can remote control it to move and fetch an object. 
3. Solution Components
Robot arm:
3D printed links of the robot arm
Actuators for the joints of the robot arm
A gripper as an end effector for grasping
3D printed base for mounting the robot arm on the robot dog
Self-built controller for the robot arm
Embedded control system:
Microcontroller (e.g., STM32 or similar) for arm control
Motor drivers for actuator control
IMU sensor for arm position feedback
Power management circuit for voltage regulation
PCB design for integrating electronic components
Communication interface (UART/I2C) for dog-arm coordination
Vision:
Camera module for object detection
Image processing unit
Object recognition and tracking algorithms
Robot dog:
A commercial robot dog
4. Criteria for success
The robot arm must be assembled and each joint must rotate.
The end point of the robot arm must reach a designated point in space precisely without shivering.
The integrated robot dog must identify the object to fetch with on-board and additional cameras.
The robot dog mush approach the given object and the robot arm must grasp it with its gripper.
