
TABLE OF CONTENTS 

 

 
LEMBAR PENGESAHAN .................................................................................. ii 

STATEMENT OF AUTHENTICITY ................................................................ iii 

PREFACE ............................................................................................................. iv 

ACKNOWLEDGMENT ...................................................................................... v 

TABLE OF CONTENTS .................................................................................... vii 

LIST OF FIGURES .............................................................................................. x 

LIST OF TABLES .............................................................................................. xii 

LIST OF ABBREVIATION .............................................................................. xiii 

ABSTRACT ........................................................................................................ xiv 

INTISARI ............................................................................................................ xv 

CHAPTER I INTRODUCTION .......................................................................... 1 

1.1. Background .............................................................................................. 1 

1.2. Research Question .................................................................................... 3 

1.3. Assumptions and Limitations ................................................................... 4 

1.4. Research Objectives ................................................................................. 4 

1.5. Research Benefit ....................................................................................... 5 

CHAPTER II LITERATURE REVIEW ............................................................ 6 

2.1. Multi touch (gestures) .............................................................................. 6 

2.2. In-Vehicle Information System in Car ..................................................... 8 

2.3. Display Position in Cars ........................................................................... 9 

2.4. Research Gap ............................................................................................ 9 

 

Case Studies Comparing Single-Touch and Gestural Operations for Car Radio and Air Condition
Systems
MUHAMMAD IQBAL F, Ir. Muhammad Kusumawan Herliansyah, S.T., M.T., Ph.D., IPM., ASEAN.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



CHAPTER III THEORY ................................................................................... 11 

3.1. Human-Computer Interaction ................................................................. 11 

3.2. Driving .................................................................................................... 12 

3.3. Touch screen ........................................................................................... 13 

3.4. Single touch ............................................................................................ 14 

3.5. Multi touch (Gestures) ............................................................................ 15 

3.6. In-vehicle Information Systems in a Car ................................................ 15 

3.7. Driving Display Installation ................................................................... 19 

3.8. Multi-touch in the Driving Environment ................................................ 19 

3.9. Device Assessment Questionnaire ......................................................... 19 

CHAPTER IV METHODOLOGY AND EXPERIMENTAL DESIGN ........ 21 

4.1. Participants ............................................................................................. 21 

4.2. Environment and Apparatus ................................................................... 21 

4.3. Experiment Design ................................................................................. 23 

4.3.1. Types of Operation .......................................................................... 24 

4.3.2. Installation ....................................................................................... 27 

4.3.3. Time performance ........................................................................... 30 

4.3.4. Error ................................................................................................ 30 

4.3.5. Subjective Responses ...................................................................... 31 

4.4. Experiment Procedure ............................................................................ 31 

4.5. Research Stage ....................................................................................... 35 

CHAPTER V RESULT AND DISCUSSION ................................................... 40 

5.1. Time Performance .................................................................................. 40 

5.2. Errors ...................................................................................................... 41 

5.3. Subjective responses ............................................................................... 43 

Case Studies Comparing Single-Touch and Gestural Operations for Car Radio and Air Condition
Systems
MUHAMMAD IQBAL F, Ir. Muhammad Kusumawan Herliansyah, S.T., M.T., Ph.D., IPM., ASEAN.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



5.4. Discussion .............................................................................................. 49 

CHAPTER VI CONCLUSION AND RECOMMENDATIONS .................... 53 

6.1. Conclusion .............................................................................................. 53 

6.2. Suggestions for Future Research ............................................................ 53 

REFERENCE ...................................................................................................... 55 

APPENDIX (A) ................................................................................................... 60 

Experiment Task ................................................................................................. 60 

APPENDIX (B) .................................................................................................... 63 

Pre-Questionnaire ............................................................................................... 63 

APPENDIX (C) ................................................................................................... 65 

The Devices Assessment Questionnaire ............................................................ 65 

 

Case Studies Comparing Single-Touch and Gestural Operations for Car Radio and Air Condition
Systems
MUHAMMAD IQBAL F, Ir. Muhammad Kusumawan Herliansyah, S.T., M.T., Ph.D., IPM., ASEAN.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



LIST OF FIGURES 

 
Figure 1.1 The phenomenon of optical parallax ..................................................... 4 

Figure 3.1 Mercedes Benz AMG IVIS ................................................................. 17 

Figure 3.2 Audi S6 IVIS ....................................................................................... 17 

Figure 3.3 Land Rover IVIS.................................................................................. 18 

Figure 3.4 Jaguar XF IVIS .................................................................................... 18 

Figure 3.5 Tesla Model S IVIS ............................................................................. 12 

Figure 4.1 Simulated car cabin ............................................................................. 22 

Figure 4.2 Dimension of car cabin ........................................................................ 22 

Figure 4.3 Scheme of experiment design .............................................................. 23 

Figure 4.4 Single-Touch version interface ............................................................ 25 

Figure 4.5 Gesture version interface ..................................................................... 26 

Figure 4.6 Installation for steering wheel ............................................................. 28 

Figure 4.7 Flowchart of experiment stage............................................................. 34 

Figure 4.8 Flowchart of research .......................................................................... 39 

Figure 5.1 Descriptive plot in installation of time performance ........................... 41 

Figure 5.2 Descriptive plot in operation of time performance .............................. 41 

Figure 5.3 Descriptive plot in operation of error .................................................. 42 

Figure 5.4 Descriptive plot in installation of error ................................................ 43 

Figure 5.5 General Comfort Indices for Types of Operations .............................. 44 

Figure 5.6 General Comfort Indices for Installations ........................................... 44 

Figure 5.7 Fatigue Indices for Types of Operations ............................................. 45 

Figure 5.8 Fatigue Indices for Installation ............................................................ 46 

Figure 5.9 Interview in Difficulty Aspects ........................................................... 46 

Case Studies Comparing Single-Touch and Gestural Operations for Car Radio and Air Condition
Systems
MUHAMMAD IQBAL F, Ir. Muhammad Kusumawan Herliansyah, S.T., M.T., Ph.D., IPM., ASEAN.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



Figure 5.10 Interview in Fatiguing Aspects .......................................................... 47 

Figure 5.11 Interview in Preference Aspects ........................................................ 48 

Figure 5.12 Interview in Intuitiveness Aspects ..................................................... 48 

 

 

Case Studies Comparing Single-Touch and Gestural Operations for Car Radio and Air Condition
Systems
MUHAMMAD IQBAL F, Ir. Muhammad Kusumawan Herliansyah, S.T., M.T., Ph.D., IPM., ASEAN.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



LIST OF TABLES 

 

 
Table 2.1 Research Gap ........................................................................................ 10 

Table 4.1 Design of experiement .......................................................................... 23 

Table 4.2 Experimental model .............................................................................. 24 

Table 5.1 ANOVA results in time performance ................................................... 40 

Table 5.2 ANOVA result in error ......................................................................... 42 

Table 5.3 ANOVA result in general comfort indices ........................................... 43 

Table 5.4 ANOVA result in fatigue indices .......................................................... 45 

 

 

Case Studies Comparing Single-Touch and Gestural Operations for Car Radio and Air Condition
Systems
MUHAMMAD IQBAL F, Ir. Muhammad Kusumawan Herliansyah, S.T., M.T., Ph.D., IPM., ASEAN.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


	TABLE OF CONTENTS

