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ABSTRACT
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Basic switches or rotary light switches only offer limited options to modify 
indoor light. It’s either on/off or the brightness that can be regulated. 

Current smart home systems offer a bigger variety of options to regulate light 
via smartphone applications. Using the smartphone, or voice assistants to 
control the lights surely is effective  but it’s adding another layer to the 
interaction.  

Our research was focused on finding natural and intuitive gestures  to 
regulate and interact with light in somebody’s »smart« home. We 
designed a prototype with the Leap Motion Controller and Processing, 
in which we were simulating a 3D room situation with a 2D interface.  
Through a usability test we found out what gestures were most intuitive 
and user friendly and what gestures would cause problems in a more 
realistic setting. 
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RELATED WORK

Our primary inspiration circles around “wavie”, a touch-less light 
switch and dimmer controllable by hand movements. Its main features 
are light control through horizontal or vertical hand movements to turn 
on/off all or half of the lights. This is basically a substitute for rotary 
switches. It doesn’t offer further modification. 
http://www.wavie.eu 

wavie - touchless light switch

http://www.wavie.eu
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MOTIVATION

What if you could just come home, point out a lamp and make it turn 
on? What if without having to get your phone out, you could adjust 
the color and the brightness of the lamp?  
These are the questions this project focuses on. We wanted to design 
natural gestures, that could be easily and quickly performed, when 
standing next to the light switch. We wanted to see whether an actual 
light switch could be replaced with the gestURelight switch, while 
keeping the same efficiency. Besides we wanted to offer a wider 
variety of modifying options.



On

Gesture: 
To turn the light on, hold up a flat hand either 
towards the room or towards the switch. 
Fingers need to be straight and point upwards. 
Triggers automatically.


Feedback: 
Main lamp or selected lamp turn on in real time.  

Gesture: 
To turn the light off, hold up a fist with all 
fingers curved. The thumb can be straight when 
touching the index finger. 


Feedback: 
Main lamp or selected lamp turn off in real time. 

Off

INTERACTION TECHNIQUES FOR THE PROTOTYPE
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INTERACTION TECHNIQUES FOR THE PROTOTYPE

Lamp selection

Gesture: 
To select a lamp, point towards the lamp in the  
room with a straight index finger.


Trigger: 
Trigger the selection by either tapping with the 
finger itself or through pitching the hand on the 
horizontal centroidal axis in a snapping motion. 


Feedback: 
In our prototype the selection of a lamp toggles 
its on or off status. The feedback we intended 
conceptually was a a short blink effect.


Pros & Cons: 
+  Indicating with the finger comes natural and  
    is unambiguous.


-  The lamps need to be within sight from the  
    switch and no innovative gesture.


Outlook: 
Instead of pointing at the lamp the user could 
iterate through the lamps of the room with a 
certain gesture, e.g. flicking with the fingers.
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INTERACTION TECHNIQUES FOR THE PROTOTYPE

Brightness

Gesture: 
To turn the brightness down bend your fingers 
while letting the finger tips approach each other 
in front of the balm. To turn it up open the 
fingers up more and more till stretched.


Trigger: 
To be able to trigger this relative gesture only 
when wanted and to freeze the setting at the 
adjusted level, we came up with a temporary 
solution:


»Snapping« the hand forward and back on the 
x-axis, which is the horizontal axis parallel to 
the wall. Push or snap the hand forward as 
described above once to enter brightness 
mode and repeat when wanting to freeze the 
setting.


Feedback: 
For the brightness level the lamp will give the 
user direct visual feedback.


Outlook: 
For now the pushing is a temporary option we 
needed to realize the prototype. It might need 
further improvement. 
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INTERACTION TECHNIQUES FOR THE PROTOTYPE

Color

Gesture: 
For adjusting the color, the hand needs to perform 
a rotation of the wrist, fingers should be relaxed 
and flexed. 


Trigger:  
By snapping forward twice within a short period of 
time (0.6 sec) you enter color mode. You exit by 
pushing again. 

Feedback: 
The user can see the color of the lamp 
changing directly. 


Pros/Cons: 
+  It is a good complementary counterpart to  
    the brightness gesture. 
-  The data retrieved from the motion controller  
    varies, so no reoccurring values can be  
    retrieved when the hand is rotated a certain  
    way. So this gesture calculates the color  
    spectrum relative to the starting point. 
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INTERACTION TECHNIQUES – OUTLOOK

Selecting all lamps

Outlook: 
Since being able to adjust all lamps is an essential 
feature for our concept we thought of following 
gesture : instead of pointing at every individual 
lamp in the room you draw a circle with the index 
finger "as if selecting them all”.


After selecting all lamps, perform any of the above 
gestures.
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INTERACTION TECHNIQUES – OUTLOOK

Quick adjustment levels

Outlook: 
Fixed levels of brightness or certain colors that a 
user would like to access quickly could be 
achieved with holding up a certain amount of 
stretched fingers after entering the particular mode. 
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IMPLEMENTATION OF THE PROTOTYPE

Leap Motion/ 
Laptop

HumanProcessing

gestURe 
light

Hardware

Software

Interaction
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INTERFACE

Exemplary room situation 
from above

- lights

- furniture

- gestURelight switch

- interacting person with  
    the light switch
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INTERFACE

Lamp selection

To select a lamp, point in the actual 
direction of the lamp:
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INTERFACE
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INTERFACE

Visual switch feedback

Color mode Brightness mode

Hand registered Hand lost

To get an additional visual feedback we 
added an ambient light outline to the 
gestURelight switch. The green mode is 
the basic switch mode. It means the 
hand is registered and that the switch is 
listening for gestures. The orange 
outline indicates that the switch can’t or 
doesn’t recognize a hand at the 
moment. Besides there is a feedback 
for color and a feedback for brightness 
mode.
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EVALUATION

System Usability Scale Test (SUS) 

   82,5 / 100             100 / 100            82,5 / 100             87,5 / 100              75  / 100
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Observations 

• Timed lamp selection is prone to errors 

• User only focus on lamps not the switch

   

• Performed gestures vary with different 

users and don’t always trigger the 
function


    e.g. pointing with index but other fingers still    
    stretched out 


• Misunderstanding of gestures due to 

    leap motion bugs 
    e.g. making a fist when removing the hand


Solutions 

• Using an explicit gesture for 
deselection e.g. swiping instead of a 
timer  

• No or little feedback on the switch 

• Teaching gestures with precise 
examples or fine-tuning of the 


    gesture detection software 

• Defining a smaller interaction box 

EVALUATION
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CONCLUSION

With our prototype we proved that interacting with light through 
gesture is effective and also user-friendly. We realized that gesture-
controlled light offers a lot of new interaction opportunities and that for 
them to function properly a better motion controller than the Leap 
Motion Controller is needed. To name a few drawbacks of the leap 
controller there is to say that its interaction box is very restricted and 
hands/gestures pointing away from the switch are rarely recognized, 
None of the provided leap gestures triggered correctly in our vertical 
setup, which required us to program every gesture ourselves.  

Summarizing this project we can say, that this prototype is still a very 
raw version of a gesture light switch. Further investigation into different 
motion controllers or sensors needs to be conducted to resolve the 
technical restrictions of our current setup. The functions of the 
gestures also need some fine-tuning to eliminate errors and make the 
light adjustment more precise.


