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AUTONOMOUS QUADRUPED ROBOT FOR APPLICATIONS IN ROUGH TERRAIN & UNSTRUCTURED ENVIRONMENT

Technology Overview

The intellectual property generated through this project encompasses a range of advanced localization technologies and
a comprehensive navigation and control software stack specifically designed for a quadrupedal robotics platform. These
cutting-edge innovations not only enhance the functionality and efficiency of the quadrupedal robot but also offer
significant versatility, making them suitable for adaptation across a variety of robotic systems. For instance, the
localization technologies can be integrated into humanoid robots, enabling them to navigate complex environments with
improved accuracy and autonomy. Similarly, the navigation and control software can be tailored for use in drones,
enhancing their ability to traverse challenging terrains and perform precise manoeuvres. This adaptability opens up
exciting possibilities for applications in fields such as search and rescue, delivery services, and environmental
monitoring, where different robotic platforms may be deployed to tackle specific tasks. Overall, the intellectual property
developed in this project not only advances the capabilities of quadrupedal robots but also contributes to the broader
evolution of robotics technology as a whole.

Technology Readiness Level (TRL)

Level 7 System prototype demonstration in operational environment

Technical Features & Specifications

IMU-compensated localization algorithm and software

Traversability mapping for robot dog navigation planning algorithm and software
ROS-based software package

Container-based deployment

> PN

Potential Applications (50 - 250 words)

1.  Security patrol
2. Last-mile delivery
3. Facility management
4. Inspection
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Traditional robot localization technologies have been deployed in many commercial platforms including autonomous
vehicle and robots, these platforms rarely have roll and pitch motion since they traverse on flat surface most of the time.
As robot dog walks on uneven and rough terrain, the platform will experience lots of roll-pitch motion as it traverses. These
fast and frequent roll-pitch motion will cause instability in localization. In this IP, an IMU sensor is integrated with LIDAR-
based localization technology to compensate the negative impact of fast roll-pitch motion to localization software. IMU
sensor provides linear acceleration and angular velocity readings in high frequency, instantaneous roll/pitch motion of the
robot dog can be estimated using Bayesian filters based on these sensor readings. In the pose estimation steps of SLAM
computation, estimated roll/pitch motion will be fused with LIDAR-based pose estimation output. This will compensate

the negative effect of roll/pitch motion of the robot dog platform on the SLAM output.

As robot dog often traverses on uneven and rough terrain, it is important to construct a traversability map of the
environment. The traversability map quantizes the elevation of ground surface into a digital format and represented it as a
map. The planning software developed in this project uses 3D vison sensor to map out traversability of the environment.
The robot dog will then uses this map for gaiting control and motion planning. In this project, the elevation mapping has
been implemented on both the simulated and real robot dog. The pointcloud data captured by the 3D sensor wa processed
and used to construct the elevation map around the robot. Navigation space around the robot dog was not just classified
as “free” or “occupied”, rather each occupancy cell had a score associated with the elevation of that cell, which in turn

determined the cell was easy or difficult for the robot dog to pass through.

Ideal Collaboration Partner / Collaboration Model:

Robotics company
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