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Abstract 

Touch has been proven reliable for some years now. It is precise and fast but there are still 

scenarios where touch is limited, mainly due its limitation to a 2D input space. This is where 

AirGest comes in. It does not replace touch but enhances its functionality. AirGest enables the 

user to use in-air gestures and combine them with existing touch gestures to increase 

productivity. AirGest is designed to accomplish four goals: Extend the existing functionality 

with new features, improve the interaction performance, enable dynamic CD-Gain and 

prevent occlusion. This project is about implementing four suited gestures to examine the 

effectiveness of the concept. 

 

Introduction 

Thinking of movies set in the future we can often see actors interacting with computers using 

pretentious hand and finger gestures. The research area of human computer interaction also 

seems to have greatly increased in the recent years and already offers completely new 

possibilities using voice, body parts and other methods including virtual reality. But the 

current state of art still is using mouse and keyboard for desktop computers and touch for 

mobile devices. Two questions arise. The first one is how could an interaction method based 

on these movies be realized using our current technology. The second one is whether it 

actually would be useful. Compared to easy and simple touch gestures these might be rather 

exhausting. Something similar can be seen from virtual reality. Despite being an 

entertainment device the users tire quite fast and the impact in the daily life is still quite low.  

However, the current technologies also have its own disadvantages like touch being limited to 

a two-dimensional input space. Therefor this project is about combining the best of both 

worlds: The simplicity of touch and the freedom of in-air gestures. 

 

 

 



Related Work 

Air+Touch: Interweaving Touch & In-Air Gestures 

(Xiang ‘Anthony’ Chen, Julia Schwarz, Chris Harrison, Jennifer Mankoff, Scott E. Hudson)  

Air+Touch is a class of new interactions that interweave touch events with in-air gestures, 

offering a unified input modality with expressiveness greater than each input modality alone. 

This work demonstrates how air and touch are highly complementary: touch is used to 

designate targets and segment in-air gestures, while in-air gestures add expressivity to touch 

events. 

The most interesting aspect for this project are not the gestures itself (See Fig. 1) but the idea 

of combining them before, between and after touch gestures. 

 

Fig. 1: A proof-of-concept design space of Air+Touch ges- tures.1 

 

In-air gestures around unmodified mobile devices  

(Jie Song, Gabor Sörös , Fabrizio Pece, Sean Fanello, Shahram Izadi, Cem Keskin, Otmar Hilliges) 

It is a novel machine learning based algorithm extending the interaction space around mobile 

devices. The technique uses only the RGB camera now commonplace on off-the-shelf mobile 

devices. The algorithm robustly recognizes a wide range of in-air gestures, supporting user 

variation, and varying lighting conditions. It is demonstrated that the algorithm runs in real-

time on unmodified mobile devices, including resource-constrained smartphones and 

smartwatches. The goal is not to replace the touchscreen as primary input device, but rather 

to augment and enrich the existing interaction vocabulary using gestures. 

                                                      
1 http://dl.acm.org/citation.cfm?id=2647392 



Android App: Air Gesture Control (Rajkot, Gujarat) 

Air Gesture Control is a proximity sensor based application. Using the proximity sensor, it can 

distinguish whether something is in front of the device or not and thus recognize a swipe 

gesture. The App offers the opportunity the link this gesture to various context based actions, 

e.g. turning off the alarm. 

 

Concept 

The concept of AirGest is to combine in-air gestures with existing touch gestures. Both 

interaction techniques have their advantages and disadvantages. E.g. touch is fast, precise and 

we are used to it but it is limited to a 2D input space. In contrast, aerial interactions can be 

executed in a 3D space. However, the current implementations are deferred and lack precision 

and reliability. AirGest tries to use the best aspects of both interaction techniques. 

Modifier gesture 

To perform the modifier gesture (See Fig. 3) the user has to stick the thumb tip and the middle 

finger tip together. The gesture is related to a long touch which is normally used to obtain 

extra details or extra actions for an UI element. On current touch devices, this is done by 

execution a touch and holding it about one second until something happens. The modifier 

gesture saves time by instantly executing an action if the touch is done while performing the 

modifier gesture. However, a disadvantage might be the extra physical work required. 

 

Fig. 3: Modifier gesture 

 



Directional pop 

The directional pop (See Fig. 4) is performed by quickly moving the index finger in any 

direction, currently is an addition to the modifier gesture and serves as a set of quick actions. 

If the user has selected an image or text he can pop up to copy, pop down to delete or pop in 

the air away from the display to search for the selected element. This gesture can save alot 

time because the user doesn’t have to select an element in a context menu. However, the 

actions are limited by the possible directions and have to be fixed since the user has to 

remember them. As a possible further research the idea could be combined with a radial menu 

to visualize and increase the count of actions.  

      

Fig. 4: Directional pop    Fig. 5: Extended scrolling 

 

Extended scrolling 

The extended scrolling gesture (See Fig. 5) can be used once scrolling has been initiated. If the 

user keeps his index finger above the screen after the scroll process has started it keeps 

scrolling until the user touches the screen again. Moreover, the user can control the scroll 

speed with the height of his finger. The higher the finger the higher the scroll speed. This 

enables the user to simply skim a text or to quickly scroll to the end without constantly pushing 

the scroll process. 

 

 

 



Aerial slider 

The aerial slider gesture (See Fig. 6) can be used once an UI element has been selected which 

does increase or decrease a value, e.g. a slider. After the user selected a slider he can change 

the slider’s value in-air having a much larger moving area. Hence, the aerial slider provides a 

dynamic and especially a much larger CD-Gain. For instance, while being limited to a 5cm slider 

on screen the available space in-air can scale up to 30cm. Similar implementations could be 

applied to other UI elements that change values like a number, color or date input element. 

 

Fig. 6: Aerial slider for increasing / decreasing values 

 

Prototype 

The physical setup requires a Leap Motion device and a mobile touch device running windows 

8 or higher. The Leap senses the hand and finger movement in 3D. Several different alignments 

of the device and the mobile device were tested. The result was that placing the Leap on the 

left in a high from five to ten centimeters performs best. A test also revealed that changing 

the orientation to upside down definitely improved the quality of the tracking data. The Leap 

includes its own orientation and location in the data processing, so the reason behind this 

finding might be that the current placement is not ideal and thus changing the orientation 

improves the not ideal situation.  

To process the input data the manufacturer provides SDKs for various programming 

languages. In the beginning the idea was to create a prototype running on an Android device 

but due limited support on Android and the high system requirements of the Leap the test 

device was changed to a Windows 10 tablet (See Fig. 7). 



 

Fig. 7: Prototype setup 

The software demo (See Fig. 8) was written in C# using Visual Studio 2015. The demonstration 

shows the current status (connected/hand found/modified) and includes three examples. The 

first one shows the possibilities of the modifier and its additional extension with the 

directional pop gesture. The second example demonstrates extending scrolling and the last 

one shows the advantages using AirGest for increasing and decreasing values. 

 

Fig. 8: Software demo 



Conclusion 

No further user studies were performed, so the conclusion is mainly based on personal 

perceptions and findings. However, the interaction concept and gestures used in this project 

show quite positive results. Each of the four gestures can fulfill their intended purpose to a 

certain degree and at least outweigh their disadvantages. But AirGest suffers from the same 

problems like many new interaction techniques, especially these based on in-air gestures. The 

user, used to touch, has to adapt to the new interactions technique which typically also 

require a higher physical movement which leads to faster exhaustion. However, these 

problems might weaken in the future due to more precise sensors requiring less 

distinguishable movement and a better integration in the workflow. Some years ago, Multi-

touch faced similar problems and now serves as a reliable interaction technique. To sum it up, 

including further optimizations combining touch and in-air gestures, like AirGest does, seems 

to be a useful way of improving the interaction with (mobile) touch devices. 

 

Further Research 

Based on this project there are at least two important aspects that require further research. 

Firstly, user studies should be performed to receive more feedback on the possibilities and 

meaningfulness of the combination of touch and in-air gestures. Secondly, to get accepted 

by the users it is required that the implementation is done without external hardware, e.g. 

integrated in the smartphones front camera. 

 

 


