
We created and implemented AI methods 
using string, taxonomy, and more advanced 
contextual boosted bandits in ULTRA. (Please 
refer to our paper for more details.)

Across two different settings in the US (top) 
and India (bottom), as recommendation 
methods become more data-informed, they 
improve teaming quality while reducing team 
size.
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• Collaborative team formation.
• Balanced meal plans for diabetics: recommend meal 

items (appetizer, main dish, dessert) based on, e.g., 
dieticians’ and doctors’ recommendations, calorie 
count, added sugars/fat grams count, portion sizes, 
and types of dishes (e.g., vegetables, dairy, poultry, 
and other meat).

• Recommending an balanced exercise routine/plan. 

• Sending relief teams during natural disasters.

• Building surgical teams with factors that maximize a 
patient’s chance of survival and recovery.

Introduction Use Cases
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Contact UsPrior and Current Work
• We built ULTRA, a novel AI-based prototype for 

assisting with team formation when researchers 
respond to calls for proposals from funding 
agencies. 

• Using open data, we deployed ULTRA in two 
universities of varying geographies: University of 
South Carolina (USA) and Indian Institute of 
Technology - Roorkee (IIT-R) (India).

• Current goals: 
○ Scale ULTRA to university-level. 
○ Evaluate the system for fairness.  (E.g., does the 

system give better team recommendations for 
those in a certain demographic category?) 
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ULTRA - Human Study Responses and Computational/Qualitative Feedback

ULTRA - Human Study Evaluation and Computational/Qualitative Feedback

ULTRA - System Architecture

Background:
• We introduce ULTRA (University Lead Team 

Builder from RFPs and Analysis), a novel 
AI-based system for assisting team formation 
when researchers respond to calls/requests for 
proposals (RFPs) from funding agencies.

• This is an instance of the general problem of 
building teams where demand opportunities come 
periodically and potential members that best fit the 
criteria and requirements may vary over time.

Broad Objective:
• Build novel methods and useful tools for group 

recommendation with fairness, and drive different 
use cases (e.g., meal recommendation).

Use Case 3 - Sample Results

Group Recommendation With Teaming as a Use Case: ULTRA UI Prototype for University of South Carolina
http://casy.cse.sc.edu/ultra/DataExplorer/ Website Demo – 3 Use Cases (UCs) With 4 Teaming Methods (M#) Each

http://casy.cse.sc.edu/ultra/teaming/

Faculty Researcher Data Requests/Calls for Proposals (RFPs) Data

Sample Input Data from University of South Carolina

• We consider four methods for group 

recommendation and the following metrics 

to evaluate teams. We penalize the first two 

metrics, and reward the former. 

Goodness Metric

Metric Definition

Redundancy Number of skills that a team of 
researchers commonly have.

Set size Team size.

Coverage Number of skills satisfied by a 
team in response to an RFP.

k-
Robustness

Effectiveness of a team if k 
members are unavailable.

Human Study Responses for USC (28 Days, 212 Responses) Qualitative Feedback
• An IRB-approved user study was 

conducted in May 2023, where 
participants were asked to 
interact with ULTRA and provide 
feedback: 
○ “This is incredible and has a 

lot of potential. Can’t wait for 
this to be in real time!”

○ “Very well thought out! Great 
resource to the university”

Average Goodness Scores and Quality of Teaming Results for 2 Universities
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