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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

« Unavallable traditional interaction methods

« EXxistence of too many possible solutions, no guidelines
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Existing Solutions / Related Work

« Gamification aspect of control techniques [?!
« Soft Keys vs. Hard Keys I

« Comparitive and absolute advantages of interaction
methods in mobile devices [4]

« Touchscreen vs. Analog Input Methods Bl
« Touchscreen vs. External Controllers [°
« 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 !
— Game Engine: Unity — Version 2019.3 &l Q
* Three different control schemes
— Gesture-based
— Software-based
— Virtual Gamepad

Space Wanderer

Play
Options
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Implementation

« Mechanics
— Rotation:

Oguzcan Kirmemis: Evaluation of Different Control Techniques in a Mobile Jump and Run Game 9



]4] Fachgebiet Augmented Reality Technische Universitat Minchen m

Implementation

« Mechanics
— Scaling:
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Implementation

« Mechanics
— Swipe / Camera Movement:
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Implementation

« Mechanics
— Gravitational Force(Main/Enemy):
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Implementation

e Scenes:

Options

Controlling:

B Default (Touch Gestures)
B Software-Based

¥ Gamepad

Audio: ———————

Space Wanderer

Play
Options

Reset Data

Levels

002 003 004
fefefe fefete ferete

008 009 010
Y PRk PRoRax

014 015 016
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Implementation

 Control Schemes:
— Gesture-based

Rotation: [°]
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Implementation

 Control Schemes:
— Software-based

00:03:125

Best: XXX XXX
Next Star: 00:00:000

Scaling

"

Rotating
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Implementation

 Control Schemes:
— Virtual Gamepad

00:12:909
Best: XXOOCXXX
Next Star: 00:00:000

Rotate

G o
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Implementation

« General
UML Class

PlayerGoal

+ OnTriggerEnter(other: Collider): void

11 EnemyGravity
. \ :
D I ag ram O 11 - maxDistance: float
; - speed: float
th e G am e + ApplyForceToPlayer(): void
Goal + OnTriggerEnter(other: Collider): void
| 1.7
1.1 \
1
1.1
1.1 ‘
C — 1.1
amera \ 11 GameManager 1 -1 — Enemy
- instance: GameManager
y 1.1—" GameManager() 11
Player — 1.1 + getlnstance(): GameManager I
| | 1.5 — Platform
11— 11 11 1.1
OptionsDataManager LevelsDataManager

- instance: OptionsDataManager

- OptionsDataManager()
+ getlnstance(): OptionsDataManager

- instance: OptionsDataManager

- OptionsDataManager()
+ getlnstance(): LevelsDataManager
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Implementation

GestureSwipe VirtualJoystick

- friction: float - axis: Vlector2
Y l ' M L ‘ I - velocity: Vector3 - stick: GameObject
aSS - firstTouch: Vector3 - socket: GameObject
- lastTouch: Vector3 T -
+ Initialize(): void

D I ag ram fo r :x;z:;ad::i?:bzz‘ljl + UpdatePosition(): void

+ OnDrag(ped: PointerEventData): void

C + Initialize(): void + OnEndDrag(ped: PointerEventData): void
al I l e ra + UpdatePosition(): void + OnPointerDown(ped: PointerEventData): void
6J + OnPointerUp(ped: PointerEventData): void

<< interface >>

Movement
CameraMovementStrategy
an d + movementSpeed: float —1.1—1.1 Camera 1.1

+ Initialize(): void

R Otati O n + UpdateMovement(): void 11 1.1 — CameraGravity

| - gravity: float

1.1 + UpdateGravity(): void

<< interface >>
CameraRotationStrategy

+ rotationSpeed: float

+ Initialize(): void
+ UpdateRotation(): void

G dRotat:
ScrollRotate T t[ amepadRotate

- minusButton: Button
- plusButton: Button

- rotationScroll: Scrollbar

+ Initialize(): void GestureRotate
+ UpdateRotation(): void

+ Initialize(): void
+ UpdateRotation(): void

+ Initialize(): void
+ UpdateRotation(): void
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Implementation

 UML Class
Diagram for
Platform
Scaling

Platform

¢

0.”

1.1

<< interface >>
ScaleStrategy

+ scaleSpeed: float
+ minScale: Vector3
+ maxScale: Vector3

v

+ Initialize(): void
+ UpdateScale(): void

T

1

GestureScale

ScrollScale

GamepadScale

- scaleScroll: Scrollbar

- minusButton: Button
- plusButton: Button

+ Initialize(): void
+ UpdateScale(): void

+ Initialize: void
+ UpdateScale(): void

+ Initialize: void
+ UpdateScale(): void
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Evaluation (User Studies, Test Runs)

« Two guestionnaires:
— 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)

e SUS - Gesture-based Control Scheme:

Statement Mean(y) Median Mode Deviation(c) Min Max
I think that I would like to use this system 2 48 3 3 13578 0 A
frequently.

I found the system unnecessarily complex. 1.6 1 1 1.3229 0 1
I thought the system was easy to use. 2.04 2 1 1.4283 0 4
| thm'k that I would need the support of a 0.84 0 0 13128 0 4
technical person to be able to use this system.

I found th'e various functions in this system 336 4 4 0.8103 ’ A
were well integrated.

? tho}lght there was too much inconsistency 0.84 1 0 1.106 0 4
in this system.

I would imagine that most p?()ple would 24 3 3 1.2583 0 4
learn to use this system very quickly.

I found the system very cumbersome to use.  1.68 1 0 1.547 0 4
I felt very confident using the system. 2.16 2 1 1.3748 0 4
I needed to learn a lot of things before I could 116 1 0 13128 0 1

get going with this system.
Mean(y) Total Score: 65.8

Oguzcan Kirmemis: Evaluation of Different Control Techniques in a Mobile Jump and Run Game 21



]4] Fachgebiet Augmented Reality Technische Universitat Miinchen TI.ITI

Evaluation (User Studies, Test Runs)

« PXI - Gesture-based Control Scheme:

Goals and Rules 5.6667

Audiovisual Appeal 3.9867

Progress Feedback 4.4933

Challenge 4.2267

Ease of Control

w
~
S

4.9867

Curiosity

4.8133

Autonomy

Immersion 4,12

w
n
]

Mastery

Meaning 4.1733

o
=

2

w
~
8
o))

B Mean(p)
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Evaluation (User Studies, Test Runs)

e SUS - Software-based Control Scheme:

Statement Mean(y) Median Mode Deviation(c) Min Max
I think that I would like to use this system > ) 1 14434 0 1
frequently.

I found the system unnecessarily complex. 1.92 2 0 1.579 0 +
I thought the system was easy to use. 22 2 1 1.291 0 +
I think that I would need the support of a

technical person to be able to use this system. 12 U 0 15811 0 4
I found th.e various functions in this system 28 4 4 15546 0 1
were well integrated.

‘I thoyght there was too much inconsistency 112 1 0 1.3638 0 1
in this system.

I would imagine that most pf:t)ple would 26 3 4 12247 0 A
learn to use this system very quickly.

I found the system very cumbersome to use.  2.28 3 3 1.4583 0 4
I felt very confident using the system. 2.28 2 2 1.3392 0 4
I needed to learn a lot of things before I could 148 1 0 15578 0 1

get going with this system.
Mean(y) Total Score: 59.7
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Evaluation (User Studies, Test Runs)

 PXI| - Software-based Control Scheme:

Goals and Rules 5.6533

4.2267

Audiovisual Appeal

4.8667

Progress Feedback

Challenge 4.16

B
B
=

Ease of Control

Curiosity 4.6667

I ‘

Autonomy .56

Immersion 4.0267

w
~
=)

Mastery

Meaning 4.2933

o
[y

2
H Mean(p)

w
IS
(8
o
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Evaluation (User Studies, Test Runs)

« SUS - Virtual Gamepad Control Scheme:

Statement Mean(y) Median Mode Deviation(c) Min Max
I think that I would like to use this system 192 1 1 1579 0 A
frequently.

I found the system unnecessarily complex. 2.08 2 0 1.5524 0 +
I thought the system was easy to use. 1.96 2 1 1.4572 0 +
I think that I would need the support of a

technical person to be able to use this system. 088 0 0 13329 0 4
I found th.e various functions in this system > 88 3 1 1.2689 0 1
were well integrated.

T thqught there was too much inconsistency 116 1 0 1.4341 0 4
in this system.

I would imagine that most p?ople would 2 48 5 4 1.4927 0 4
learn to use this system very quickly.

I found the system very cumbersome to use.  2.32 3 4 1.5737 0 4
I felt very confident using the system. 2.36 2 1 1.2543 0 4
I needed to learn a lot of things before I could 132 1 0 1.4059 0 1

get going with this system.
Mean(y:) Total Score: 61.7
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Evaluation (User Studies, Test Runs)

« PXI - Virtual Gamepad Control Scheme:

Goals and Rules 5.5467

Audiovisual Appeal 4.2267

Progress Feedback 4.9067

Challenge 4.1067

Ease of Control 4.4133

Curiosity 4.92

Autonomy 4.4533

Immersion 4.24

Mastery 3.8667

Meaning 4.08

o
=

2 3 4 5 6
B Mean(p)
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Discussion

« Contradiction between SUS and PXI?
* Problem with gesture-based control
« Gestural control or software-based (direct) control?

e 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

Oguzcan Kirmemis: Evaluation of Different Control Techniques in a Mobile Jump and Run Game 28



]4] Fachgebiet Augmented Reality Technische Universitat Miinchen m

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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