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Trustable Human-Robot 
Collaboration 

 Human-robot collaboration on 
challenging tasks can benefit from 
a robot’s advantages in performing 
repetitive tasks that call for 
strength and speed, and a human’s 
advantage in reasoning under 
uncertainty and handling 
exceptional, unfamiliar, and 
complex tasks. Successful 
collaboration requires an 
intelligent mechanism to 
orchestrate the autonomy level 
between human and robot, as well 
as a high level of trust between the 
human and robot. For instance, 
being able to determine whether a 
robot's grasp has a high chance of 
failing, before it actually does, can 
save significant time and avoid 
failures by planning for re-grasping 
or by varying the autonomy level 
for that special case and thus 
relying more on the human. This 
project explores using machine 
learning to predict grasp failure 
from historic sensor data collected 
during a robot’s attempted grasps. 
Sensor data will include direct 
force measurements and video 
observation, and other indirect 
measurements such as motor 
torque. 
 

Most of the data used to train 
machine learning models are not 
from a controlled random sample 
but are obtained from real world 
scenarios which thrive with 
several types of biases. These 
biases can impact the fairness 
and accuracy of the predictions 
made by AI algorithms. To make 
things worse, most powerful 
black-box AI algorithms do not 
convey the reasons for their 
predictions, and hence further 
hide potential sources of bias. 
This project studies fairness in AI 
by studying the impact of two 
essential fairness elements in AI, 
namely bias and transparency 
and by building fairness into the 
machine learning process 
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Q&A 

Other Research Projects 

What are the dates of the RET? 
6 weeks: June 13-July 22, 2022 with 
an orientation meeting in mid-May. 

Where will the RET take place? 
In the labs of mentor professors in 
Computer Engineering & Computer 
Science and Electrical and Computer 
Engineering at the Speed School of 
Engineering, University of Louisville. 

What will happen during the 
RET? 
In the summer, selected pairs of 
teachers will actively participate in a 
research group as full time members 
and work with an education professor 
to translate the research experience 
into computational thinking 
curriculum materials for use in their 
classroom during the following 
academic year.  Engineering and 
education mentors will visit 
classrooms at least once during the 
academic year and assist where 
requested. 

What is the stipend? 
Teachers will receive $7000 paid in 
two installments for the summer work 
and another $1500 at the end of the 
following academic year for a total 
stipend of $8500. Teachers also have 
$1500 to spend on classroom 
materials needed for the curriculum 
they will develop over the summer 
and travel funds to present work at 
professional conferences.  

  

Mentor Dept. Recent Projects Research Objective or Question 

Hichem 
Frigui, 
Ph.D.  

CECS  Big Data for 
Landmine Detection 

Detection and removal of landmines is a serious problem 
affecting human beings worldwide. The goal of this project is to 
use machine learning methods to extract features, develop 
classifiers that can discriminate between target and clutter 
objects, and multi-sensor multi-algorithm fusion algorithms. 

Hui Zhang,  
Ph.D. 

CECS Flexible Text 
Analytic Workflows 

Text analysis is a classic example of machine learning and is 
widely used to gain valuable insights from social media 
comments, survey responses and product reviews. This RET 
project will provide opportunities to learn and use text analytics 
workflow to solve a high social impact text mining project with 
Python and to learn how to use textual data science for problem 
solving in classrooms. 
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