
 

69 

REFERENCES 

 

ANSI, 1960, USA Standard Acoustical Terminology (Including Mechanical Shock and 

Vibration), American National Standards Institute, New York. 

ANSI, 1973, American National Psychoacoustical Terminology.S3.20, American 

National Standards Institute, New York.   

ANSI, 1994, ANSI S1.1-1994, American National Standard Acoustical Terminology, 

American National Standards Institute, New York.  

Beranek, L. L. and Vér, I. L., 1992, Noise and Vibration Control Engineering, John 

Wiley & Sons, New York. 

Bismarck, G.V., 1974, Timbre of Steady Sounds: A Factorial Investigation of Its Verbal 

Attributes, Acustia, Vol.30, pp. 146-159.  

Blauert, J. and Jekosch, U., 1997, Sound-Quality Evaluation–A Multi-Layered Problem, 

Acta Acustica United with Acustica, Vol. 83, No. 5, pp. 747-753. 

Bodden M., 1997, Instrumentation for Sound of quality Evaluation, Acustica, Vol 83, 

pp. 775–783. 

Bregman, A.S., 1990, Auditory Scene Analysis: The Perceptual Organization Of Sound, 

Mass, Cambridge. 

Brüel & Kjær., 2014, Sound, Vibration, Education – Audiology and Psychoacoustics, 

http://www.bksv.com/doc/sve/7.%20Audiology%20(0210). 

pdf, online accessed on December 23rd, 2014. 

Caclin, A., Giard, M. H., Smith, B. K., and McAdams, S., 2007, Interactive Processing 

of Timbre Dimensions: A Garner Interference Study, Brain Research, Vol. 1138, 

pp. 159-170. 

Chi, C.-F., Shih, Y.-C., and Chen, W.-L., 2012, Effect of Cold Immersion on Grip Force, 

EMG, and Thermal Discomfort, International Journal of Industrial Ergonomics, 

Vol. 42, No. 1, pp. 113-121.  

De Cheveigne, A., 2005, Pitch Perception Models, Pitch, Springer, pp. 169-233. 

Duffy, V. G., Ng, P. P., and Ramakrishnan, A., 2004, Impact of a Simulated Accident 

in Virtual Training on Decision-Making Performance, International Journal of 

Industrial Ergonomics, Vol. 34, No. 4, pp. 335-348. 

Sound of Quality of Interior Car Sound
YOPIE YUTAMA SURBAKTI, Budi Hartono, S.T., MPM., Ph.D
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.bksv.com/doc/sve/7.%20Audiology%20(0210)


70 

 

Edworthy, J. and Waring, H., 2006, The Effects of Music Tempo and Loudness Level 

on Treadmill Exercise, Ergonomics, Vol. 49, No. 15, pp. 1597-1610. 

Fastl, H., 2005, Psycho-Acoustics and Sound of quality, Communication Acoustic, 

pp.139-162. 

Fastl, H. and Zwicker, E., 2006, Psychoacoustics: Facts and Models, 3rd Ed., Springer, 

Heidelberg.   

Gelfand, S.A., 1990, Hearing: An Introduction to Psychological and Physiological 

Acoustics. Marcel Dekker, Inc, New York.  

Genuit, K., 1996, Objective Evaluation of Acoustic-Quality Based on a Relative 

Approach, Proceedings-Institute of Acoustics, Vol. 18, pp. 3233-3238.  

Genuit, K., 2004, The Sound of quality of Vehicle Interior Noise: A Challenge for the 

NVH-Engineers, International Journal of Vehicle Noise and Vibration, Vol.1, 

Nos. 1-2, 158-168. 

Hair, J. F., Black, W. C., Babin, B. J., and Anderson, R. E., 2010, Multivariate Data 

Analysis: A Global Perspective, 7th ed., Pearson Prentice Hall, Upper Saddle 

River, New Jersey.  

Handel, S., 1995, Timbre Perception and Auditory Object Identification, Hearing: 

Handbook of Perception and Cognition, 2nd ed., pp. 425-461.  

Houtsma, A. J., 1995, Pitch Perception, Hearing: Handbook of Perception and 

Cognition, 2nd ed., pp. 267-295.  

Howard, D.M. and Angus J.A.S., 2009, Acoustics and Psychoacoustics, 4th ed., Focal 

Press, Oxford.  

Huang, M. H., 2014, Subjective Preference Evaluation on the Interior Car Sound, 

National Taiwan University of Science and Technology.  

Huang, Y., Di, G., Zhu, Y., Hong, Y., and Zhang, B., 2008, Pair-Wise Comparison 

Experiment on Subjective Annoyance Rating of Noise Samples with Different 

Frequency Spectrums but Same A-Weighted Level, Applied Acoustics, Vol. 69, 

No. 12, pp. 1205-1211. 

Jekosch U., 2001, Sound of quality Assessment in the Context of Product Engineering, 

Proc. EuroNoise’01, GR-Patra.  

Jennings, P., Dunne, G., Williams, R., and Giudice, S., 2010, Tools and Techniques for 

Understanding the Fundamentals of Automotive Sound of quality, Proceedings 

of the Institution of Mechanical Engineers, Part D: Journal of Automobile 

Engineering, Vol. 224, No. 10, pp. 1263-1278. 

Sound of Quality of Interior Car Sound
YOPIE YUTAMA SURBAKTI, Budi Hartono, S.T., MPM., Ph.D
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



71 

 

Jindo, T. and Hirasago, K., 1997, Application Studies to Car Interior of Kansei 

Engineering, International Journal of Industrial Ergonomics, Vol. 19, pp. 105–

114.  

Jones, M.R., Fay, R.R., and Popper, A.N., 2010, Music Perception, Springer, New York. 

Kraus, N., Skoe, E., Parbery‐Clark, A., and Ashley, R., 2009, Experience‐Induced 

Malleability in Neural Encoding of Pitch, Timbre, and Timing, Annals of the New 

York Academy of Sciences, Vol. 1169, No. 1, pp. 543-557. 

Küssner, M. B., Tidhar, D., Prior, H. M., and Leech-Wilkinson, D., 2014, Musicians 

are More Consistent: Gestural Cross-Modal Mappings of Pitch, Loudness and 

Tempo in Real-Time, Frontiers in Psychology, Vol. 5.  

Kuwano, S., Fastl, H., Namba, S., Nakamura, S., and Uchida, H., 2002, Subjective 

Evaluation of Car Door Sound, Proceedings of the Sound of quality Symposium 

SQS.  

Lakovides, S.A., Iliadou, V.TH., Bizeli, V.TH., Kaprinis, S.G., Fountoulakis, K.N., and 

Kaprinis, G.S., 2004, Psychophysiology and Psychoacoustics of Music: 

Perception of Complex Sound in Normal Subjects and Psychiatric Patients, 

Annals of General Hospital Psychiatry, Vol. 3, No. 6.  

Lartillot, O. and Toiviainen, P., 2011, A Matlab toolbox for musical feature extraction 

from audio. International Conference on Digital Audio Effects.pp. 237-244. 

Mao, D., Yu, W., Gao, Y., and Wang, Z., 2004, Error Rating of Paired Comparison 

Listening Test for Sound of quality Assessment, Proceeding of ICA. 

Navon, D., 1977, Forest before Trees: The Presence of Global Features in Visual 

Perception, Cognitive Psychology, Vol. 9, pp. 353-383. 

Osgood, C.E., Suci, G.J., and Tannenbaum, P.H., 1957, The Measurement of Meaning, 

Urbana, Illinois Press, Vol. 195, No. 36. 

Otto, N., Amman, S., Eaton, C., and Lake, S., 2001, Guidelines for Jury Evaluations of 

Automotive Sounds, Sound and Vibration, Vol. 35, No. 4, pp. 24-47. 

Otto, N., Amman, S., Eaton, C., and Lake, S., 1999, Guidelines for Jury Evaluations of 

Automotive Sounds, SAE Technical Paper, No. 1999-01-1822. 

Parizet, E., 2002, Paired Comparison Listening Tests and Circular Error Rates, Acta 

Acustica United with Acustica, Vol. 88, No. 4, pp. 594-598. 

Parizet E., Hamzaoui N., and Sabatie G., 2005, Comparison of Listening Test 

Experiments: A Case Study, Acta Acustica United with Acustica, Vo. 91, pp. 356-

364.  

Sound of Quality of Interior Car Sound
YOPIE YUTAMA SURBAKTI, Budi Hartono, S.T., MPM., Ph.D
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



72 

 

Parizet, E., Guyader, E., and Nosulenko, V., 2008, Analysis of Car Door Closing Sound 

of quality, Applied Acoustics, Vol. 69, pp. 12-22.  

Plack, C.J., 2005, The Sense of Hearing, Lawrence Erlbaum Associates, New Jersey. 

Plack, C.K., Oxenham, A.J., Fay, R.R., and Popper, A.N., 2005, Pitch: Neural Coding 

and Perception, Springer, New York.  

Pratt, R.L. and Doak, P.E., 1976, A Subjective Rating Scale for Timbre, Journal of 

Sound and Vibration, Vol. 45, No. 3, pp. 317-328. 

Pratt, R.L. and Bowsher, M.J., 1978, The Subjective Assessment of Trombone Quality, 

Journal of Sound and Vibration, Vol.53, No. 3, pp.425-435.  

Roederer, J. G., 2008, The Physics and Psychophysics of Music: An Introduction, 

Springer Science & Business Media. 

Sanders, M.S. and McCormick, E.J., 1993, Human Factors in Engineering and Design, 

7th ed., McGraw-Hill, Singapore.  

Schumacker, R.E. and Lomax, R.G., 2010, A Beginner's Guide to Structural Equation 

Modeling, Taylor and Francis Group. 

Sethares, W.A., 1998, Tuning, Timbre, Spectrum, Scale, Springer, London. 

Sethares, W.A, 2007, Rhythm and Transforms, Springer, Berlin. 

Sodnik, J., Dicke, C., Tomazic, S., and Billinghurst, M., 2008, A User Study of 

Auditory Versus Visual Interfaces for Use While Driving, International Journal 

of Human-Computer Studies, Vol. 66, pp. 318-332.  

Sundberg, J. and T. D. Rossing, 1990, The Science of Singing Voice, The Journal of the 

Acoustical Society of America, Vol. 87, No. 1, pp. 462-463. 

Västfjäll, D., Gulbol, M. A., Kleiner, M., and Gärling, T, 2002, Affective Evaluations 

of and Reactions to Exterior and Interior Vehicle Auditory Quality, Journal of 

Sound and Vibration, Vol. 255, No. 3, pp. 501-518. 

Wang, E.Y. and Wang, E. M., 2012, In-Car Sound Analysis and Driving Speed 

Estimation Using Sounds with Different Frequencies as Cues, International 

Journal of Industrial Ergonomics, Vol. 42, pp. 34-40.  

Weber, R., 1999, Interior Car Sound of quality – Assessment of Acceleration Noises. 

2nd Forum Acusticum, Berlin. 

Wickens, C. D., Lee, J., Liu, Y., and Becker, S. G., 2004, An Introduction to Human 

Factors Engineering. 

Sound of Quality of Interior Car Sound
YOPIE YUTAMA SURBAKTI, Budi Hartono, S.T., MPM., Ph.D
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



73 

 

Wogalter, M. S., Kalsher, M. J., and Racicot, B. M., 1993, Behavioral Compliance with 

Warnings: Effects of Voice, Context, and Location, Safety Science, Vol. 16, pp. 

113-120.  

Yang, Y.H., Lin, Y.C., Su, Y.F. and Chen, H.H., 2008. A regression approach to music 

emotion recognition. Audio, Speech, and Language Processing, IEEE 

Transactions on Vol.16 (2), pp.448-457. 

Yamauchi, K., Choi, J-D., Maiguma, R., Takada, M., and Iwamiya, S., 2004, A Basic 

Study on Universal Design of Auditory Signals in Automobiles, Journal of 

Physiological Anthropology and Applied Human Science, Vol. 23, pp. 295-298.   

Yost, W. A., 2009, Pitch Perception, Attention, Perception, & Psychophysics, Vol. 71, 

No. 8, pp. 1701-1715.   

Zhang, X. and Ras, Z.W., 2007, Analysis of sound features for music timbre recognition. 

In Multimedia and Ubiquitous Engineering, 2007. MUE'07. International 

Conference on (pp. 3-8). IEEE. 

Zwicker, E. and Fastl, H., 1999, Psychoacoustics: Facts and Models D-Heidelberg, 

Springer. 

Zwicker, E. and Terhardt, E., 1980, Analytical Expressions for Critical‐Band Rate and 

Critical Bandwidth as a Function of Frequency, The Journal of the Acoustical 

Society of America, Vol. 68 No. 5, pp. 1523-1525. 

 

Sound of Quality of Interior Car Sound
YOPIE YUTAMA SURBAKTI, Budi Hartono, S.T., MPM., Ph.D
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/


	Cover
	DUAL DEGREE PROGRAM STATEMENT
	RECOMMENDATION FORM
	QUALIFICATION FORM
	LETTER OF APPROVAL
	DECLARATION
	DEDICATION
	FOREWORD
	ACKNOWLEDGEMENT
	CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF APPENDICES
	LIST OF NOTATIONS AND ABBREVATIONS
	INTISARI
	ABSTRACT
	CHAPTER I INTRODUCTION
	1.1. Research Background
	1.2. Problem Formulation
	1.3. Research Objectives
	1.4. Research Assumption and Constraints
	1.5. Research Benefits

	CHAPTER II LITERATURE REVIEW
	CHAPTER III THEORETICAL BACKGROUND
	3.1. Sound
	3.2. Attribute of Sound
	3.2.1. Frequency
	3.2.2. Intensity of Sound

	3.3. Sound of Quality
	3.3.1. Method of Sound of Quality
	3.3.2. The Ranking Procedure
	3.3.3. The Semantic Differential Rating Scale
	3.3.4. Category Scaling
	3.3.5. Magnitude Estimation

	3.4. Acoustical Parameter in Sound of Quality
	3.4.1. Pitch
	3.4.1.1. Critical Band

	3.4.2. Timbre
	3.4.2.1. Spectral Centroid
	3.4.2.2. Brightness
	3.4.2.3. Sharpness

	3.4.3. Loudness
	3.4.4. Tempo

	3.5. Structural Equation Modeling
	3.5.1. Model Fit Criterion

	3.6.  Partial Least Square (PLS)
	3.6.1. Measurement Model Criteria
	3.6.2. Structural Model

	3.7. Audio Analysis Software

	CHAPTER IV RESEARCH METHOD
	4.1. Participant and Experiment Apparatus
	4.2. Sound Collection
	4.3. Semantic Differential Scale
	4.3.1. Sound of Quality (Evaluation of Sound)
	4.3.2. Pitch
	4.3.3. Timbre
	4.3.4. Loudness
	4.3.5. Rhythm (Tempo)

	4.4. Structural Equation Modeling

	CHAPTER V RESULTS AND DISCUSSION
	5.1. Pairwise Comparison Results
	5.2. Physical Properties of Sound
	5.2.1. Acoustical Parameters of Sound

	5.3. Structural Equation Modeling
	5.3.1. Structural Equation Modeling for Sound of Quality Evaluation
	5.3.1.1. Horn
	5.3.1.2. Parking Sensor
	5.3.1.3. Door Warning
	5.3.1.4. Reverse Gear Shift
	5.3.1.5. Indicator


	5.4. Discussion

	CHAPTER VI CONCLUSIONS AND RECOMMENDATIONS
	6.1. Conclusions
	6.2. Recommendations

	REFERENCES
	APPENDICES

