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THE FIELD 
There arise situations that require capabilities that are beyond the scope of a single 
agent, such as a multitude of mobile targets being deployed where it is desired to 
intercept them.  Man-in-the-loop situations are not sufficient to deal with monitoring, 
directing and communicating with a swarm of interceptors.  Time and process 
constraints may also enforce the use of multiple cooperative autonomous agents 
working, e.g., simultaneously, as a swarm. In cooperative teams, individual members 
that appear to be independent, may work together to create a complex performance, 
e.g., where the whole is greater than the sum of its parts.  
The autonomous mobile agents may be required to intercept a set of targets, e.g., static 
or dynamic targets, while avoiding collisions with dynamic obstacles. Until now, only very 
limited solutions exist for autonomous robots to intercept targets, and these are not 
guaranteed to reach all of them within a fixed time.  They also lack effective internal 
communication in order to work cohesively in real time.  There is thus a need for an 
optimized solution for deploying real time decision-making mobile robots able to converge 
on a set of moving targets.  
 
THE INNOVATION  
We have developed an effective algorithm for generating a simultaneous solution for 

task assignment and motion planning in order to guarantee full convergence on a 

multitude of targets within a finite time. It exhibits computational and physical efficiency, 

and allows for self-decision making, meaning it is a real-time solution. The algorithm 

works under conditions of physical uncertainty (obstacles) and limited communications 

using a proprietary Probability Navigation Function (PNF).  

 
PROJECT STATUS:  
A video demonstration of the algorithm can be seen at  https://youtu.be/EwVVhsTmG-M 
 
 
PRINCIPAL INVESTIGATORS 
Prof. Shraga Shoval completed his B.Sc. degree at the Faculty of Mechanical 
Engineering at the Technion – Israel Institute of Technology in 1985 (Cum Laude), and 
his M.Sc. in 1987.  Between 1987-1990 he worked as a scientist with the CSIRO – Division 
of Manufacturing Technologies in Sydney, Australia.  In 1989 he completed the 
development of the first Robotic Opal Grinding System, that was commercialized by A. 
Cody Opals in Melbourne in 1991.  In 1994 he completed his Ph.D. at the Mobile Robotics 
Laboratory the University of Michigan in Ann Arbor.  His Ph.D. thesis involved the 
development of the NavBelt, a computer aided device for the blind and visually impaired.  
After completing his Ph.D., he joined the Faculty of Industrial Engineering & Management 
at the Technion, Israel as the head of the Robotics and Computer Integrated 
Manufacturing Laboratory.  Between 1995-and 1997 he worked for the Chrysler 
Corporation in the development of the first unmanned car for their Automatic Durability 
Road test (ADR) facility at the Chrysler Proving Ground in Chelsea Michigan.  In 1998 he 
joined Ariel University Samaria as a lecturer in the Department of Industrial Engineering 
& Management, and am currently an Associate Professor and chaiman of the Faculty of 
Engineering.  
 
 
Dr. Nir Shvalb’s main field of research is robotics. Among other things, he deals with 
theoretical robotics, medical robotics, micro-robotics, global motion planning and one 
based on three-dimensional sensing systems. His theoretical research is based on 
algebraic topology - exploring the spatial configurations of graphs under different 
geometric constraints. He founded 'MeMic Medical LTD.' company. The robot is the first 
of its kind for gynecological. He also founded 'Innoging LTD.' which provides a system 
that will enable repeated analysis of radiologists.  
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