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A Human-Machine Interface; Computer Assistance to Subjects for Enhanced Performance  
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Recorded Data Sample 

Our purpose is to render a human-machine interface to analyze the 
effectiveness of computer assist in air traffic management tasks. Therefore, we 
design an open source air traffic management game within MATLAB 
environment. We record the operator’s activities by means of Blood Volume 
Pulse (BVP), Electroencephalography (EEG) and Skin Conductance (SC) sensors 
to be able to analyze human physiological dynamics while the subject is playing 
the game.  

Air traffic management is a ground-based activity by which operators direct the 
aircrafts within their radar coverage.  

The primary purpose of air traffic management is to prevent collisions, organize 
and expedite the flow of traffic which is incredibly a large responsibility and 
known as one of the most mentally challenging careers. 
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Future Studies 

Game Setup & Process  

• Design an open source air traffic management game. 
• Design ways by which the machine can assist the operators to reduce 

probability of human error.  
• Understand the interaction dynamics, specifically the mental activity, of the 

subjects while interacting with the air traffic management game. 

Game Objectives: 
I. Avoid crashes, 
II. Assign all objects on the screen to the correct target using the index finger. 

Aircraft (objects): Airports (Target): 

Assistance types:  

Object based Assistance Target based Assistance 

I. Warning for crash, (Figure A) I. Target indicator, (Figure B) 

II. Warning for objects at the border of the screen, (Figure A)  II. Target capacity indicator, (Figure C) 

Figure A: Object based assistance Figure B: Target based assistance Figure C: Target based assistance 
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How to Stabilize 
this complex 

system? 

Mental Workload  

Data • Performance [2] 

Signal • EEG [3]  

Signal • BVP [4]  

Signal • SC [5]  

Air Traffic Game Configuration 

Game with computer assist Game without computer assist 

Duration: 2 minutes Duration: 2 minutes • The presented data processing techniques will be implemented on BVP and SC 
signal measurements collected in human-subjects testing (NU-IRB#: 11-11-19). 
• By carefully analyzing these measurements, we hope to infer human subjects’ 
mental workload in real-time as they play the game. 

Performance analyses: 
The score of each subject will be calculated according to the game 
objectives  and the assistance types that are provided within the game.   
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