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This project aims to design and develop a search and rescue robot system
deployed on the edge platform end with a bionic robot. The system can be
applied in dangerous and complex disaster scenarios to replace rescue
personnel, improve rescue efficiency and success rate, and protect people's
lives. The system consists of two parts: the edge computing side and the worm
robot

The edge computing side mainly consists of GNS-V40 and DE10-nano
platform. The VINS-Fusion algorithm in SLAM is deployed on GNS-V40,
which can use the depth image information and IMU information returned
from the robot side to build a map in real time, and then perform intelligent
path planning based on the converted octree map to help the robot better
travel in complex environments. After building the map, the V40 platform
processes the returned image data by using the yolov5 algorithm under the
TensorFlow framework based on Al deep learning deployed by OPENVINO.
During the image recognition process we use the OneDNN library and
OPENVINO's AUTO function to accelerate and optimize the operation, and
parallelize the DE10-Nano platform with the V40 host at the edge node
through OPENCL to accelerate the speed of deep learning operation again,
thus speeding up the rescue speed and success rate.

The robot side consists of the mechanical structure of the worm robot,
embedded modules and sensors. The mechanical structure and gait algorithm
refer to the worm and other biological shapes to ensure the stable movement
of the robot in complex environments. The robot is equipped with Intel
Realsense D4351 depth camera and millimeter wave radar. The camera
performs visual depth signal and IMU signal acquisition, while the millimeter
wave radar has strong penetration and can detect breathing and heartbeat
signals in blocked occasions such as earthquakes and landslides, and then
sends various signals back to the edge computing end along with the real-time
location of the robot through the high-performance antenna.







