
User study : 2
In-game report

User data:

• Number of users: 14
• Male users: 11
• Female users: 3
• Interaction per user: 3
• Total interaction tasks: 84

◦ NUI: 42 tasks
◦ UNUI: 42 tasks

Distraction time:

Average distraction time :   

• UNUI : 1.068 seconds 
•  NUI  :  0.357 second

Average individual distraction time :
UNUI:

• Window: 1 second
• Mirror: 1.16 seconds
• Radio:

◦ On/off: 1.2 seconds
◦ Adjust volume: 1 second
◦ Change track: 0.75 second

NUI:

• Window: 0.2 second
• Mirror: 0.58 second
• Radio

◦ On/off: No distraction
◦ Adjust volume: 1 second
◦ Change track: No distraction

Conclusion based on distraction time analysis:

• UNUI is three times more distractive in comparison to NUI
• In UNUI mirror interaction is more distractive (due to two stage interaction)



• In NUI adjusting volume is more distractive    ( due to voice + interaction)

Collisions:
• Total: 7

◦ During NUI: 2        (28% of total collisions)
◦ During UNUI: 4     (57% of total collisions)
◦ No interaction: 1   (15% of total collisions)

Probability of collision during interaction tasks:

• UNUI: 0.1 (1 in 10 interactions)
• NUI: 0.04  (1 in 21 interactions)

Other possibilities:
 

• During no interaction: 0.02 (1 in 42 interactions)
• Probability of no collisions during interaction: 0.84 (35 in 42 interactions)  

Conclusion based on number of collisions:

• Interacting with UNUI has two times more probability of a collision than NUI
• Collision happens once in 10 interactions during interacting with UNUI 
• Collision happens once in 21 interactions during interacting with NUI
• NUI interaction is much safer compared to UNUI interaction method.

False positives:

• During NUI: 3 times
• During UNUI: 7 times

Conclusion based on false positives:

• UNUI is twice prone to errors than NUI
• NUI is  more reliable 















Interview Questions:

Personal interviews were conducted with the user to find his opinion on the 
system and also to know the difficulties that he faced personally while using 
the system. The following questions were asked in the Interview session.
 
1. Which method (Natural or Conventional) will you use if you have the 
choice of both in a car of your own ?
2. How was your overall experience about the system ?
3. What do you feel about the cognitive load of the proposed system ?
4. Did you face any difficulties in the system?
5. Any suggestions for Improvement ?
 
Conclusions based on the feedback from users:

• When we look into the ratio, 30 % of users chose natural,30% chose 
both whereas 40 % of users conventional.

• The Idea looks innovative, since it makes driving enjoyable. But it 
needs lot of improvements to adopt it into cars.

• Cognitive load is not a serious concern in general but some 
interactions are causing distractions at some particular instances. 
(e.g) when a user wants to adjust the side mirror to see something 
behind he has to adjust by seeing at the mirror as the user cannot see 
whether he could see the road properly without seeing the mirror 
itself, which causes lot of distraction.

Suggestions for Improvement:

• Position of sensors should be modified.
• Increase the session for each Interaction. It would be annoying to re-

start the each interaction from start.
• Feedback icon should be closer to the eyesight to make driving more 

comfortable
• Since everyone is new, needs more training on the system to get 

acquainted to proposed methodology
• Leap should have more coverage area to operate the gestures freely.
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