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https://app.highspot.com/embedded_content/b2dd1b8fb53bcbde292ad87e5c2996d7029bb356?overlay=true
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Kinova Gen3 Ultra Lightweight Robot

Connection Program Partner 

▪ 7 degrees of freedom

▪ 2-finger RobotiQ Gripper

▪ ROS compatible

▪ Position/Velocity/Torque control

▪ Torque sensor in each joint

▪ Embedded 2D/3D Vision

▪ Portable (8.3 kg)

Robotic manipulator arm

https://www.mathworks.com/products/connections/product_detail/kinova-robotics.html?s_tid=srchtitle
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Control Perception

Robot 

Platform

Planning

Sensing

Pick and Place
Object detection, obstacle avoidance and trajectory optimization
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Perception
CAD-mode based pose estimation pipeline

AI Model

Pre-processing Post-processing

OmniVision® OV5640 
color camera

Intel® RealSense™
D410 depth camera

RGB-D Image
Point Cloud

Reconstruction

Object 

Detection with 

YOLOv3

Matching with 

CAD models

6 DoF Object 

Pose

https://app.highspot.com/embedded_content/db3022717c4e721802602a11869f3ee83d275f56?overlay=true
https://app.highspot.com/embedded_content/2a8f38e33bd4cf3e5f62e837a126405fdd39e014?overlay=true
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plannerBiRRT

plannerRRT

plannerRRTStar

plannerPRM

…

Robotics System Toolbox

Navigation Toolbox

Use existing and future planners 

in Navigation Toolbox with 

manipulators

• State space and state validators 

for the robot and its environment

• Provides users with enhanced 

capability and customizability for 

users 

Motion Planning 
Motion Planners for Manipulators

manipulatorRRT
a bi-directional RRT planner that ships 

directly in Robotics System Toolbox

https://app.highspot.com/embedded_content/cee17440772e56d390eed36696f48669e64d14de?overlay=true
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Motion Planning
Generate the Right Trajectory for your Application

Trapezoidal Velocity Profile Trajectory

Point-to-point motion with allowing 

velocity / acceleration bounds

Polynomial Trajectories

Fully customizable 3rd and 5th order 

polynomial trajectories

Minimum Jerk & Snap Trajectories

Smooth continuous motion with optional time allocation

Example: Design Trajectory with Velocity Limits Using 

Trapezoidal Velocity Profile

Detail documentation on trapezoidal profile and helper 

functions to make it more accessible

https://app.highspot.com/embedded_content/298f5f13149fb07c65b2ac74a4551a185665b23d?overlay=true
https://app.highspot.com/embedded_content/9e7322df09f4ecadf6ca4f8b34e4d7f3548f6285?overlay=true
https://app.highspot.com/embedded_content/29eb0f4ef070f7fa7b99a75a54850255cd3e6437?overlay=true
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Motion Planning
Joint Space Vs. Task Space Motion Planner

Joint space planning with RRT Task space planning with interpolation

https://app.highspot.com/embedded_content/fdde5024069fc96af031b64d034030a704bfc78c?overlay=true
https://app.highspot.com/embedded_content/e0b49870e63bfa61a434fb69be32140e09befffb?overlay=true


1010

Control 
Design control logic for robots

▪ Model and simulate 

decision logic for 

reactive systems:

▪ supervisory control 

▪ task scheduling

▪ fault management

https://app.highspot.com/embedded_content/cf71ef0f7c74c376f66a659f5a1a6f21c3351e1a?overlay=true
https://app.highspot.com/embedded_content/24b5e3997ccfdd114d44d7de62eea036432f0db8?overlay=true
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Manipulator Hardware Support

Manipulator Setup
MATLAB MEX Interface

ROS Interface

Kinova Gen 3 Hardware 

Support Package

https://www.mathworks.com/matlabcentral/fileexchange/78438-robotics-system-toolbox-support-package-for-manipulators
https://www.mathworks.com/matlabcentral/fileexchange/78438-robotics-system-toolbox-support-package-for-manipulators
https://app.highspot.com/embedded_content/a81a3f7e8c98ad047cb50c1d3cef8fa33b3ad896?overlay=true
https://app.highspot.com/embedded_content/a2555454bbf513887f5643755a51c78956c92b55?overlay=true
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▪ Connect to the Kinova 

Gen3 robot manipulator 

▪ Use “Connect to”, 

“Control”, and “Read 

Sensors” commands 

▪ connect with Kinova Gen 3 

and use examples

Manipulator Hardware Support

Kinova Gen 3 Hardware 

Support Package

Simulated / 

Actual Image

Object 

Detection

Object 

Localization

Calculate 

Trajectory

Send 

Commands 

to the robot

OpenCV Interface MATLAB + Rigid Body Tree robot model 

MATLAB MEX interface 

MATLAB MEX Interface

Detect-and-Pick an Object -
Connected I/O using 
MATLAB MEX interface with 
Kinova Gen 3 Robot

https://www.mathworks.com/help/supportpkg/robotmanipulator/index.html?s_tid=CRUX_lftnav
https://www.mathworks.com/help/supportpkg/robotmanipulator/index.html?s_tid=CRUX_lftnav
https://app.highspot.com/embedded_content/24b5e3997ccfdd114d44d7de62eea036432f0db8?overlay=true
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Hardware Connectivity
Waypoint tracking app

https://app.highspot.com/embedded_content/53c7f9624c5c7677f6bf2477ec5772631dbb0b10?overlay=true
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▪ ROS network and 

communication

– Live connectivity from 

MATLAB and Simulink to 

ROS and ROS2

▪ ROS Message

– rosbag data import and 

playback

– Specialized ROS 

message

ROS-based Applications
Connecting through ROS and ROS2

https://app.highspot.com/embedded_content/7a338af8df8a1f9e7206d611415720032422e35a?overlay=true
https://app.highspot.com/embedded_content/3b5cd2019a31c590f0e7fa3ec31068cfca1bec5f?overlay=true
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ROS-based Applications
Deployment of CUDA ROS node

NVIDIA® Jetson™

Other ROS 

nodes

CUDA

ROS Code 

Generation

CUDA ROS node

.cpp CMakeLists.txt
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▪ ROS node generation

– Node generation from 

Simulink for prototyping 

and deploying 

autonomous systems

– C++ ROS node 

generation for path 

planning

– CUDA ROS node 

generation for YOLOv3 

object detection

ROS-based Applications
Deployment of stand-alone ROS nodes

https://app.highspot.com/embedded_content/dffbddcf9c4520631a438801bcfd2f55309df351?overlay=true
https://app.highspot.com/embedded_content/2bad9671001836f7f08510f3e62084beb93ab935?overlay=true
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Multibody ModelrigidBodyTree Object

Hardware Platform: Physical Modeling 

Importing robot model from SDF and URDF

smimport()

importrobot()

Gazebo World or *.SDF
importrobot

URDF
importrobot smimport

CAD Assembly

smimport
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Hardware Platform: Physical Modeling 
Mechanical Modeling : Control of sequential operation – supervisory logic

https://app.highspot.com/embedded_content/1c5d0e25e26080a4a6fe862c90c4be01768e3298?overlay=true
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Thank you
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