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Goal 

The goal of “Hand-Eye Coordination” is to assist those 
who lack autonomous functions, such as the ability to 
feed oneself. By combining eye-tracking, image 
processing and robotics, we aim to provide a practical 
solution that enables such individuals to control a 
robotic arm using only eye movements to feed 
themselves. 
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Hand-Eye Coordination 

Research Challenges 
❑  Implementing pupil-tracking technology to realize blinks and 

eye movements as inputs to the program 
❑  Image segmentation and object recognition using depth point 

cloud, which represent objects in the scene 
❑  AR tag-based localization of the robot arm, used to provide 

constraints for the motion planning of object retrieval  
  

Motivations and Objectives 
❑  Motivations: 
▪  Feeding physically disabled  

patients can be challenging  
▪  Quadriplegics, for instance, lack 

autonomy to eat and drink on  
their own 

▪  Improve the quality of life of those with inability to feed 
themselves. 

❑  Objectives: 
▪  Enable patients to pick up objects for consumption using 

only their eyes 
▪  Control robotic arm using eye-tracking and image processing 
▪  Feeding station for quadriplegic patients 

❑  Developed and designed a GUI that interacts 
with the user through eye movements and 
blinking using the Eyelink eye tracker  

❑  Program recognizes specific test objects 
including cans, cups and bottles 

❑  Transformed point clouds from Kinect 3D 
camera for use with MoveIt! motion planning 

❑  Controlled the robot arm using point clouds 
of objects, commands from GUI and the 
motion planning in MoveIt! 

❑  Grasping of objects needs improvement 
❑  Localization would benefit from higher 

resolution depth camera 

 
❑  Buttons on the GUI are 

dynamically assigned 
via object recognition 

 
❑  Patient interacts with 

GUI via eye tracker to 
select the desired 
object  

 
❑  Object recognition 

through point clouds  
retrieved from RGB-D 
camera 

 
❑  Subscribe point clouds 

to MoveIt! for arm to 
retrieve object 

GUI  
User 

 
 

RGB-D Camera - Kinect  

Robot Arm - Kinova Mico2 

Eye tracker - Eyelink 1000 Plus  

Co
m

m
an

ds
 

St
at

us
es

 

3D Point Clouds 
Objects in the Scene 
 

Desired 
Object 

Object Recognition - ORK 

Object 
Location in 

Scene 

Motion Planning and Control for Robot Arm  
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Fig. 1. Quadriplegic patient being fed by care-
taker due to inability to eat on his own.  Fig. 2. Block diagram of the proposed system. 

Fig. 3. Top: Interactive GUI, Bottom: Illustration of the robotic arm grasping the desired object. 


