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Introduction / Motivation

• A rising industry: mobile gaming [1]

– $68.5 billion market value, 45% of total gaming industry

• The importance of control interface in the game

• No existing extensive guidelines

• Lots of space for creativity
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Problem Description: Issues

• More powerful devices / More complex games

• Limited interaction methods

• Unavailable traditional interaction methods

• Existence of too many possible solutions, no guidelines
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Existing Solutions / Related Work

• Gamification aspect of control techniques [2]

• Soft Keys vs. Hard Keys [3]

• Comparitive and absolute advantages of interaction

methods in mobile devices [4]

• Touchscreen vs. Analog Input Methods [5]

• Touchscreen vs. External Controllers [5]

• Gestural Controls [6]
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Goals of this Thesis

• Effects of different control techniques to the play

experience in mobile context

• Creating a guideline for the control schemes in mobile 

games

• Optimal solution for the mobile jump and run genre
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Critical Research Issues

• Lack of existing solutions

• Sample of test subjects

• Usage of different testing devices for the user study

• Calibration of implemented control techniques
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Proposed Work / Approach

• Three different control schemes for a single game in the

jump and run genre, Space Wanderer

• Evaluation of the usability and play experience of each

control scheme based on a user study

• Results comparison and conclusion
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Implementation

• Space Wanderer

– Target platform: Android [9]

– Game Engine: Unity – Version 2019.3 [8]

• Three different control schemes

– Gesture-based

– Software-based

– Virtual Gamepad
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Implementation

• Mechanics

– Rotation:
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Implementation

• Mechanics

– Scaling:

10Oguzcan Kirmemis: Evaluation of Different Control Techniques in a Mobile Jump and Run Game



Technische Universität MünchenFachgebiet Augmented Reality

Implementation

• Mechanics

– Swipe / Camera Movement:

11Oguzcan Kirmemis: Evaluation of Different Control Techniques in a Mobile Jump and Run Game



Technische Universität MünchenFachgebiet Augmented Reality

Implementation

• Mechanics

– Gravitational Force(Main/Enemy):
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Implementation

• Scenes:
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Implementation

• Control Schemes:

– Gesture-based

14

Rotation: [9]

Scaling: [10]

Swipe: [11]
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Implementation

• Control Schemes:

– Software-based

15

Swipe: [11]
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Implementation

• Control Schemes:

– Virtual Gamepad
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Implementation

17

• General 

UML Class 

Diagram of 

the Game
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Implementation

18

• UML Class 

Diagram for 

Camera 

Movement 

and 

Rotation
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Implementation
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• UML Class 

Diagram for 

Platform 

Scaling
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Evaluation (User Studies, Test Runs)

• Two questionnaires:

– System Usability Scale (SUS) [12]

– Player Experience Inventory (PXI) [13]

• 25 university students, 84% male, 16% female, aged

between 20-24

• Most preferred platform: PC, followed by mobile devices

• 0-5 hours of playing per a week in average

• Most liked genres: Action(56%), Strategy(%48), 

Platform(%36)
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Evaluation (User Studies, Test Runs)

21

• SUS - Gesture-based Control Scheme:
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Evaluation (User Studies, Test Runs)

• PXI - Gesture-based Control Scheme:
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Evaluation (User Studies, Test Runs)

• SUS – Software-based Control Scheme:
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Evaluation (User Studies, Test Runs)

• PXI – Software-based Control Scheme:
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Evaluation (User Studies, Test Runs)

• SUS – Virtual Gamepad Control Scheme:
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Evaluation (User Studies, Test Runs)

• PXI – Virtual Gamepad Control Scheme:
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Discussion

• Contradiction between SUS and PXI?

• Problem with gesture-based control

• Gestural control or software-based (direct) control?

• Difference between software-based control scheme and 

virtual gamepad control scheme
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Suggested Future Work

• Different participant groups (age, social background)

• Application of other interaction methods

• Fine-grained implementations of control schemes

• Other game evaluation questionnaires
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Conclusion

• Trade-off between:

Sense of Mastery / Required Time To Learn

vs.

General Usability

• Gestural controls: more complex, but also the most

usable

• Direct control interfaces (virtual gamepad and software-

based control schemes): easy to learn, but lacks the

practicality
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