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the requirement for the Degree of Doctor of Philosophy 
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CONCEPT FOR INFANTS IN CONVENTIONAL AIRCRAFT SEATS  

 

By 

SYAKIRAH KAMARBHARI 

March 2018 

 

Chairman: Faieza Abdul Aziz, PhD 

Faculty: Engineering 

 

The need to provide an ergonomic design of Child Restraint System (CRS) for infants 

in conventional aircrafts is the subject of much interest and research. Due to the 

increasing trends of infant passengers traveling by air, the need for an ergonomic 

design other than the safety aspects alone requires much needed improvement.  Even 

though the safety aspect of the passengers is important, other ergonomic aspects that 

are lacking such as comfort, usability and convenience of the CRS also contribute to a 

better travelling environment should have been put into concern as it become essentials 

in the air transportation industry. Until now, no studies have been reported, specifically 

on designing the CRS for infants in aircraft, particularly focuses on other ergonomic 

aspects such as comfort, usability, and convenience, which may benefit both infants 

and their traveling companion. 

 

 

Hence, this research focuses on developing a new design concept of an Ergonomic 

CRS for infants in conventional aircraft seats. The objectives of this research are; 

firstly, to determine the effective criteria of the Ergonomic CRS, secondly, to develop a 

framework for the design requirement of the Ergonomic CRS. Third, designing a new 

concept of Ergonomic CRS, and finally, the fourth objective is to evaluate the 

prototype of an Ergonomic CRS final concept design. 

 

 

The objective was achieved by determining several effective criteria of the Ergonomic 

CRS, which were based on experienced users‘ perceptions and requirements from the 

focus group interviews, followed with a framework construction, which were also 

based on the focus groups and early findings. The conceptual design were generated 

from the Total Design that executed the integration of brainstorming - TRIZ 

methodology - methodological chart - weighted objective evaluation. The new design 

concept was objectively and subjectively evaluated based on the participants‘ responses 

in three different physical tests, namely; comfort, usability, and convenience test.    
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The focus group findings that were deliberated from six (6) participants in six (6) 

individual groups have led to a framework development of the requirement criteria that 

consist of five (5) design requirements, which was proposed to scientifically produce 

theories as well as methods that can perform as a guideline for the development of CRS 

for infants in aircrafts. The final design which was selected out of three (3) conceptual 

designs revealed that the design concept-3 with a value of 4.35 was selected and were 

developed by using Computer Aided Three-dimensional Interactive Application 

Software (CATIA). The test reveals that the respondents felt much more attached to 

their infant when using the newly developed system with 13% higher than the 

Automotive CRS. The usability test revealed the overall score for the Ergonomic CRS 

was 14.2% higher than the Automotive CRS. Meanwhile, the convenience test revealed 

that the score for Ergonomic CRS was 25.4% higher than the Automotive CRS. 

Overall, the findings on the participants‘ perceptions towards the infant restraint device 

in conventional aircrafts outlined the most discussed elements of bonding factor, ease 

of use, and hassle-free, which put into attention to the criteria needed.  
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Abstrak tesis dikemukakan kepada Senat Universiti Putra Malaysia sebagai memenuhi 

keperluan untuk ijazah Doktor Falsafah 

PEMBANGUNAN KONSEP SISTEM KESELAMATAN KANAK-KANAK 

BERERGONOMIK UNTUK BAYI BAGI KEGUNAAN KERUSI  PESAWAT 

KONVENSIONAL 

Oleh 

SYAKIRAH KAMARBHARI 

Mac 2018 

Pengerusi: Faieza Abdul Aziz, PhD 

Fakulti: Kejuruteraan 

Keperluan untuk menyediakan reka bentuk berergonomik bagi Sistem Perlindungan 

Kanak-kanak  (CRS)  khusus untuk bayi di dalam pesawat konvensional adalah subjek 

yang semakin dipelopori dan mendapat perhatian penyelidikan. Di sebabkan oleh trend 

penumpang bayi menggunakan perjalanan udara yang semakin meningkat, keperluan 

pelbagai aspek reka bentuk ergonomik selain keselamatan semata-mata adalah sangat 

diperlukan untuk penambahbaikan. Walaupun aspek keselamatan ke atas penumpang 

adalah penting, namun, aspek ergonomik yang lain seperti keselesaan, kebolehgunaan 

dan kemudahan CRS yang agak terbatas yang dapat  menyumbang kepada kondisi 

perjalanan yang baik sepatutnya diberi penekanan kerana ia merupakan satu keperluan 

di dalam industri pengangkutan udara kini. Sehingga kini, tiada kajian telah dilaporkan 

telah merancang CRS secara khusus untuk bayi dalam pesawat, terutamanya yang 

memberi tumpuan kepada aspek lain ergonomik seperti keselesaan, kebolehgunaan dan 

kemudahan, yang boleh memberi manfaat kepada bayi dan penjaga mereka. 

Berdasarkan masalah ini, kajian ini dijalankan dengan tujuan utama untuk 

membangunkan konsep reka bentuk baru CRS Ergonomik khusus untuk bayi, bagi 

kegunaan kerusi pesawat konvensional. Objektif pertama kajian ini adalah untuk 

menentukan kriteria paling berkesan bagi CRS Ergonomik khusus untuk bayi di dalam 

pesawat konvensional, manakala objektif kedua adalah bertujuan membangunkan 

rangka kerja bagi keprluan reka bentuk CRS berergonomik.mereka bentuk konsep 

baharu CRS Ergonomik untuk bayi. Objektif ketiga bertujuan mereka bentuk konsep 

baharu CRS Ergonomik untuk bayi dan akhir sekali, objektif keempat kajian ini adalah 

untuk menilai prototaip reka bentuk konsep akhir CRS Ergonomik. 

Objektif kajian ini dicapai dengan menentukan beberapa kriteria berkesan untuk CRS 

Ergonomik berdasarkan persepsi dan keperluan pengguna yang berpengalaman. Ini 
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diikuti dengan pembangunan rangka kerja berdasarkan penemuan dari wawancara 

kumpulan focus dan pengumpulan data awal. Reka bentuk konseptual dijana 

menggunakan Reka Bentuk Keseluruhan yang dilaksanakan hasil dari integrasi 

brainstorming - metodologi TRIZ - carta metodologi - penilaian objektif yang 

ditimbang. Konsep baharu reka bentuk dinilai secara objektif dan subjektif berdasarkan 

respons peserta dalam tiga ujian fizikal yang berbeza, iaitu; ujian keselesaan, 

kebolehgunaan, dan ujian kemudahan. 

Penemuan hasil daripada wawancara kumpulan fokus; yang terdiri daripada enam (6) 

peserta dalam enam (6) kumpulan berbeza membawa kepada pembangunan rangka 

kerja yang dibina daripada kriteria keperluan yang terdiri daripada lima (5) keperluan 

rekabentuk yang telah dicadangkan untuk menghasilkan teori secara saintifik serta 

kaedah yang dapat dilaksanakan sebagai panduan untuk pembangunan CRS khusus 

untuk bayi dalam pesawat. Reka bentuk akhir yang dipilih daripada tiga (3) reka bentuk 

konseptual mendedahkan bahawa konsep reka bentuk-3 dengan nilai 4.35 telah dipilih 

dan dibangunkan menggunakan Perisian Aplikasi Interaktif Tiga Dimensi Berbantu 

Komputer (CATIA). Ujian mendedahkan bahawa responden merasa lebih dekat dan 

selesa pada bayi mereka dengan menggunakan sistem yang diperkenalkan dengan 

mencatatkan 13% lebih tinggi daripada CRS Automotif. Ujian kebolehgunaan 

mendedahkan skor keseluruhan untuk CRS Ergonomik adalah 14.2% lebih tinggi 

daripada CRS Automotif. Sementara itu, ujian kemudahan mendedahkan bahawa skor 

untuk CRS Ergonomik adalah 25.4% lebih tinggi daripada CRS Automotif. Secara 

keseluruhannya, penemuan mengenai persepsi para peserta terhadap peranti pengaman 

bayi dalam pesawat konvensional menggariskan unsur-unsur ikatan yang paling 

dibincangkan mengenai faktor ikatan, kemudahan kegunaan, dan kurang kerumitan 

memperlihatkan kriteria yang sangat diperlukan. 
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CHAPTER 1 

INTRODUCTION 

1.1 Research Background 

The ergonomics of sitting positions in certain environments concerning all walks of life 

including adults, teenagers or children has been a major concern and critically 

discussed even before the ergonomics term itself was devised. This scenario also 

applies to passengers aboard an aircraft that need to maintain a correct sitting posture 

including infants. The infants and their traveling companions require a satisfactory 

ergonomic environment such as comfort as their priority, as well as usability and 

convenience to the parents, which is a part of the entire flight experience. Specifically, 

for infants it is very important for them to be seated in a correct manner to ensure their 

comfort and their adult traveling companion‘s comfort as well. Therefore, the design 

must be suitable based on the human factor requirement so that they will have a normal 

head and body posture while being seated in the airplane. 

 

 

With the growing number of young passengers travelling by aircraft, it is crucial to 

provide a comfortable flight not only to the infants, but also to their traveling 

companions and other passengers as well. As forecasted by Boeing Current Market 

Outlook, despite the uncertainties, passenger traffic for the year of 2012 rose 5.3 % as 

compared from 2011. The management expects this trend to continue over the next 20 

years with world passenger traffic growing at the rate of 5.0 % annually (Boeing, 

2013). Previous reports had also stated that infant enplanements were estimated to be 

approximately 1 % of all passenger enplanements (this figure is rather low as compared 

to other airlines which reported at a higher percentage); which means, the expectation 

of infants traveling by aircraft in the year of 2020 will reach to the amount of 43.8 

million or equivalent to 120,000 infants every day (FAA, 2000).  

 

 

In the meantime, the International Civil Aviation Organization (ICAO) also clarifies 

that people will increasingly travel within the globe through major population centers 

to develop, strengthen and sustain relationships in a way that only direct 

communication allows. It shows that for Airbus, the world‘s passenger aircraft fleet 

varying from small ―100 seats‖ to very large aircraft and will grow from 15,000 at the 

beginning of 2011 to just over 31,000 by 2030. The airlines also continue to provide 

more seats and seek means to reduce the cost per seat and continue to drive for 

efficiency improvements (Airbus, 2011). 

 

 

There were no detailed statistics or forecast made specifically on infant enplanement, 

except for the forecast made by the FAA on infant passenger enplanement (FAA, 

2000). However, the statistic shown by Malaysian Airlines and Air Asia X (Appendix 

B1) on the passenger enplanement had proven that there was an increment in passenger 

enplanement in 2013. Due to this amplification in the industry, most airline companies 
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are already gearing up and working towards improving the comfort of the aircraft 

passenger (Brundrett, 2001). The improvement of the comfort element for the adult and 

young passengers was not only on the seat aspect, but had also taken into consideration 

the inclusive environment in the aircraft. Comfort for infants and their traveling 

companions are highly related in order to achieve an optimum flying experience. 

Because of this, the ultimate features of the Child Restraint System (CRS) for infants 

should first fulfill the safety demand of the parents, infants and the legislation; while 

giving adequate attention to other ergonomic aspects. In general, this should also 

account for the right sitting posture of the adult passengers during the long-haul flight. 

The setting must be possible for the infant in particular to seat and sleep in a relaxed 

position, taking into account the comfort and safety aspects. The infant, which will be 

the adults of tomorrow, has a right towards the preventive care, correspondingly with 

regards to comfort and safety. 

1.1.1 Overview of the Child Restraint System (CRS) 

Child Restraint System (CRS), which is also known as child safety seat, child safety 

device or child car seat is a device purposely used to restrain children for safety 

purposes in a moving transportation. CRS is a general term in Federal Motor Vehicle 

Safety Standard (FMVSS 213) for a device designed "to restrain, seat, or position 

children who weigh 30kg or 65 lbs. or less"; and used primarily with professional and 

technical audiences (Federal Register, accessed 2014).  

Additionally, besides restraining and positioning children, the use of a CRS on aircrafts 

provide the utmost degree of protection for the children, especially infants, and is also 

useful as an aid in case of unexpected turbulence (Transport Canada, accessed 2014).  

As presented by the Inland Transport Committee of the United Nation of Economic 

Commission and Social Council, CRS by definition is a device capable of 

accommodating a child occupant in a sitting or supine position. It is purposely designed 

to reduce the risk of injury to the occupant in a way that limits the mobility of the 

child‘s body in the event of a collision or an abrupt deceleration of the vehicle (Inland 

Transport Committee, 2013).  

The European Aviation Safety Agency (EASA) under the support of the European 

Commission distinguishes that "Children under two years are too small to sit alone in a 

standard airline passenger seat and must be secured by an approved 'Child Restraint 

Device' on European airlines‖ (EASA, retrieved 2012). This agency had also issued the 

draft regulations including one, ‗NCO.IDE.A.140‘, that would necessitate airplanes to 

be equipped with CRS for every infant on board the aircraft (EASA, 2012). 

Many countries, as part of their motor vehicle safety law have implemented laws which 

call for children under a certain age to be physically restrained by approved systems 

while riding in a moving vehicle (Leuder, 2010). Safety and comfort should be offered 
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equally to everyone under any design concept. CRS is an important mechanism that 

can provide optimum safety for infants and children in a moving transportation.  

 

 

As enlightened by the National Highway Traffic Safety Administration (NHTSA), the 

vital elements of correct transportation of infants comprise the rear-facing system that 

is installed in the back seat and the infant is secured appropriately in the child restraint 

device. In addition to that, the CRS must also be securely installed in the vehicle 

(NHTSA, 2001). 

 

 

1.2 Problem Statement 

The capacity of the airlines to provide the most comfortable environment to an adult 

passenger in the aircraft such as the seat, the entertainment and other essential benefits 

are proven to be very effective nowadays to the passengers. However, the capacity of 

the airlines to provide a great basis of comfort of the system for infants below 24 

months of age and their traveling companions still requires further investigations and 

improvements. Since, the travel activity of infants on conventional aircrafts several 

years back is less frequent compared to the travel activity by infants on automobile, the 

design improvements in many aspects especially comfort for infants and travelling 

companions have dawdled (Parrow et al., 2003). 

 

 

Based on the current situation, the equipment used for placing and restraining infants in 

the aircraft are still very limited. Even though the supplementary loop belt is currently 

permitted to be used by the EASA in a short period of time during flight (David et al., 

2012), however, in theory and research it is not optimal from a crash safety point of 

view (Bathie, 2009). The mechanism of the bassinet which needs to be secured to the 

bulkhead also contributes to difficulties and inconveniences. The use of the bassinet is 

only allowed on the bulkhead and not designed to be used on normal passenger aircraft 

seats that bring to comfort issues to the parents. In addition, most bassinet installations 

have not been approved for use during take-off or landing (CASA, 2002; CASA, 

2014).   In the case of the automotive CRS, which can only be used upon the FAA 

approval, it also creates difficulties in terms of usability and inconvenience since not all 

systems can accommodate the aircraft passenger seat. In reality, not all parents 

traveling with the aircraft have all the complete requirements for the system to be 

attached to the aircraft passenger seat. Additionally, most of the automotive CRS has 

only one capacity to fit all ages that is not appropriate and uncomfortable for zero aged 

children. The preponderance of these devices come in a large hard-shell structure and is 

inconvenient to transport (McClellan-Derrickson, 2004; Schramek-Flye, 2009), which 

can also contribute to transportation and loading problems on the passengers. 

 

 

Current CRS for infant in most aircrafts such as the bassinet and the automotive CRS 

are proven to be safe by the FAA and other international civil aviation regulations. 

However, the specification that justified the ergonomic criteria of comfort, usability 

and convenience as a whole still needs further improvements. Most of the mechanisms 

used for restraining infants in aircrafts have their own shortage in some aspects (Mosler 
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& Ulbrich-Gasparevic, 2011); which can cause uncomfortable and inconvenient 

conditions to both infants and their traveling companions. Figure 1.1 illustrates the 

diagram for the problem on the design aspect of current CRS for aircrafts. 

 

 
Figure 1.1: The diagram of the problem on the design aspect of current CRS in 

aircraft 

 

 

1.3 Goal and Objectives 

The aim of this study is to develop a new design concept of an Ergonomic Child 

Restraint System (CRS) specifically for infants in conventional aircrafts by developing 

a framework for the effective criteria of infant CRS and using TRIZ Methodology for 

the conceptual design.    

 

 

Specifically, the objectives of this study are as follows: 

i) To determine the effective criteria for an Ergonomic Child Restraint 

System (CRS) for infants in conventional aircrafts. 

ii) To develop a framework for the requirement of an Ergonomic CRS in 

conventional aircrafts. 

iii) To design a new concept of Ergonomic CRS for infants using integration 

of brainstorming - TRIZ Method - Morphological chart - weighted 

evaluation method. 

iv) To evaluate the prototype of final conceptual design of an Ergonomic 

CRS for infants. 

 

 

There are three hypotheses related to this objective: 

 The comfort of a sitting person with infant using the Ergonomic 

CRS new concept is not affected and is better or equal to a 

P
R

O
B

LE
M

 IN
 T

H
E 

D
ES

IG
N

 
A

SP
EC

T 

No specific CRS designed purposely 
to cater infants from 0 to 24 months 

of ages in the aircraft. 

Most of the CRS provided by the 
airline are not allowable to be used 
during take-off/landing/emergency 

situation. 

Most of the CRS provided by the 
airline need to be attached at the 

bulkhead and not to be used on the 
main seat. 

Current CRS design are not 
comfortable to both parent and 

infant in term of it size and 
procedure. 

Passenger with their own restraint 
device faced with difficulties in term 
of regulation requirement, comfort, 

convenience and usability issues. 
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normal aircraft sitting position which is without any add-on 

restraint system. 

 The new concept of Ergonomic CRS for an infant is more usable 

compared to the existing Automotive CRS. 

 The new concept of Ergonomic CRS for an infant is more 

convenient compared to the existing Automotive CRS. 

 

 

1.4 Scope and Limitation of the Research  

The focus of this work is mainly on the development of the Ergonomic CRS concept 

specifically designed for infants. It also focused on the response of the adult passenger 

while operating the new CRS concept. The new design of a restraint system for infants 

was discovered with a new concept and new structure-based mechanism. Even though 

this research focused on the ergonomic aspect, priority was given to investigate the 

comfort, usability, and convenience of the design concept instead of the safety aspect; 

as projected in the design aim and as documented from the end users‘ perceptions. 

Hence, the crash evaluation was not deeply studied due to the constraint of capital in 

getting the high specifications of infants and adult virtual dummies, as well as the real 

test dummy. 

 

 

There was a limitation in the advancement of technology proposed in this study. This 

was in accordance to the condition that the new design concept should not incur 

additional charges to both airlines and passengers. High technology implementation 

will increase manufacturing cost and increase the cost to the industry. It will give a 

direct impact on the traveling fees charged on the passengers. For that reason, low 

technology implementation was used in this research. 

 

 

1.5 Thesis Organization 

The following described the outlines of the thesis: 

 

 

Chapter 1 provides the overview of the thesis, the problem statement as well as the goal 

and objectives of the research. The chapter then briefly discusses on the scope and 

limitations along with the thesis organization. 

 

 

Chapter 2 provides the literature study on recent developments of the CRS for infants 

in ground vehicle and aircrafts, which are offered in the existing work and product 

design. The study started with a discussion on the ergonomic sitting issues related to 

the comfort and discomfort factors on infants and their traveling companions. Then, the 

study will continue to elaborate on the usability and convenience issues, which are part 

of the important aspects of the CRS design. The review on the infant anatomy and the 

evaluation of the add-on CRS and seat comfort-discomfort are also discussed in this 

section. Furthermore, the review on the CRS design for infants in aircrafts will also be 
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discussed, correspondingly on the current conditions and the shortcomings of the 

existing CRS for infants in aircrafts. Besides the raised concerns, this chapter also 

discusses on the aviation regulations related to the CRS use, as well as the typical 

conventional aircraft seat and existing CRS dimension for this research reference. 

Finally, the research gaps are also summarized, indicating the direction of the thesis. 

 

 

Chapter 3 provides the research methodology. This includes the explanation of the 

selected method for developing the Focus Group interview and the proposed effective 

criteria framework. The chapter proceeds with the description on conceptual design 

task and the final design concept selection task. The development process of an 

Ergonomic CRS will be further described in detail. Lastly, the required evaluation to 

verify the developed prototype based on user evaluations is presented.  

 

 

Chapter 4 discusses the findings from the research conducted. The first part of the 

chapter provides a deeper analysis on the use of CRS for infants in conventional 

aircrafts. This study generally focused on figuring out the perceptions and requirements 

of the parents with infants who are traveling together by aircraft using the Focus Group 

Interview. This research studies the state of the art of seating comfort and discomfort 

among parents and their infants. This research narrowly identified the most necessities 

by the end users with infants traveling by aircraft. This research worked on finding out 

the most important elements that can contribute to comfort or discomfort and 

outstanding design criteria towards this group of passengers in order to design a new 

concept of CRS for infants. This chapter presents the developed framework of the 

effective criteria for the Ergonomic CRS for infants. This chapter also presents the 

proposal for the new concept of the Ergonomic CRS for infants in aircraft based on the 

problems indicated earlier in the literature and from the Focus Group interview 

findings. The total design that comprises the brainstorming, TRIZ methodology and the 

weighted objective evaluation method will be elaborated in this section. Finally, this 

chapter presents the evaluation of the developed Ergonomic CRS for infants. 

Progressively, this chapter will cover the evaluation of the final design concept. The 

evaluation procedure was conducted to appraise the comfort, usability and convenience 

performance of the new Ergonomic CRS concept from the users‘ perspective. 

 

 

Chapter 5 concludes the research outcome, discusses contributions, important issues 

and limitations during the research as well as provides potential improvements for 

future works. 



© C
OPYRIG

HT U
PM

 

154 

 

REFERENCES 

Aaron, M. L & Albert, G. A. (2012). U.S Patent No. US 8210617 B2. Washington, DC: 

U.S. Patent and Trademark Office. 

Abbott, K. H. (2014). Human factors engineering and flight deck design. In Digital 

Avionics Handbook, Third Edition (pp. 241-256). CRC Press. 

Acar, E., Kale, A., & Haftka, R. T. (2004). Effects of Error, Variability, Testing and 

Safety Factors on Aircraft Safety. In NSF workshop on Reliable Engineering 

Computing, Savannah, Georgia (pp. 15-17).. 

Adler, S., Friedrichs, A., & Blickhan, R. (2006). Analysis of driver seated posture to 

objectively measure long-term discomfort. In Proc. of 6th World Congress on 

Ergonomics, Maastricht, the Netherlands.  

Ahmadpour, N., Robert, J. M., & Lindgaard, G. (2014). Exploring the cognitive 

structure of aircraft passengers‘ emotions in relation to their comfort experience. 

In KEER2014. Proceedings of the 5th Kanesi Engineering and Emotion 

Research; International Conference; Linköping; Sweden; June 11-13 (No. 100, 

pp. 387-394).  

Airbus, 2011-2030, Global Market Forecast. 

Aktion Gesunder Rucken. (N.d). Retrieved 4 November 2013 from http://www.agr-

ev.de/en/certified-and-recommended/tested-products/79-autokindersitze 

Alexander, D. S. (2008). Wheelchair Attachment for Infant Care. In Proceeding of the 

RESNA Annual Conference. 

Anderson, R. W. G., & Hutchinson, T. P. (2009). Optimising product advice based on 

age when design criteria are based on weight: child restraints in 

vehicles. Ergonomics, 52(3), 312-324.  

Andreoni, G., Santambrogio, G. C., Rabuffetti, M., & Pedotti, A. (2002). Method for 

the analysis of posture and interface pressure of car drivers. Applied 

ergonomics, 33(6), 511-522.  

Anon., Standard Bus Procurement Guidelines – 30- foot Low-floor Diesel Buses, 

American Public Transportation Association, 2002.  

Arbogast, K. B., Durbin, D. R., Kallan, M. J., Menon, R. A., Lincoln, A. E., & 

Winston, F. K. (2002). The role of restraint and seat position in pediatric facial 

fractures. Journal of Trauma and Acute Care Surgery, 52(4), 693-698.  

Ashutosh, A. P. (2006). Modelling and Evaluation of Child Safety Seat and Restraint 

System for Aerospace Application, MS Thesis, Wichita State University. 

Association of Flight Attendants (CWA). (N.d). Child Restraint Seats. Retrieved 7 

January 2013 from 



© C
OPYRIG

HT U
PM

 

155 

 

http://ashsd.afacwa.org/index.cfm?zone:=/unionactive/view_article.cfm&HomeI

D=2777&page=AirSafetyIssues 

Association of Flight Attendants. (2012). Flight Attendant Union Offers Helpful Tips 

For Safe Holiday Travel. Media Releases. Retrieved 7 January 2013 from 

http://www.afacwa.org/flight_attendant_union_offers_helpful_tips_for_safe_holi

day_travel 

Association of Flight Attendants. (2014). Flight Attendant Union Renews Call For 

Child Safety Seats 25 Years After United Flight 232. Media Releases. Retrieved 8 

September 2014 from 

http://www.afacwa.org/flight_attendant_union_renews_call_for_child_safety_seat

s_25_years_after_united_flight_232 

Ayağ, Z., & Özdemir, R. G. (2009). A hybrid approach to concept selection through 

fuzzy analytic network process. Computers & Industrial Engineering, 56(1), 368-

379. 

Barth, T. H., & Mackie, A. W. (2006). U.S. Patent No. 7,011,368. Washington, DC: 

U.S. Patent and Trademark Office.  

Bathie, M. (2013). Restraint of children – standards changes, advisory material and 

discussion papers. Proceeding from the Design & Manufacturing Seminar, 

Melbourne. 

Bathie, M. An Investigation of Automotive Child Restraint Installation Methods in 

Transport Category Aircraft-Phase II. (2009). Civil Aviation Safety Authority: 

Canberra. 

Bennington, T. E. (1993). U.S Patent No. 5265828. Washington, DC: U.S. Patent and 

Trademark Office.  

Berthelot, S., & Bastien, J. M. C. (2009). The contribution of ergonomics to the design 

of product: an application to airplane passenger seats. ERGODESIGNFORUM (8-

10 Juin 2009, Lyon, France). 

Bevan, N. (1995). Measuring usability as quality of use. Software Quality Journal  

4(2), 115-150. 

Bhonge, P. S. (2012). Analytical methods for aircraft seat design and evaluation from 

SAE International Journal. 

Bilston, L. E., Finch, C., Hatfield, J. and Brown, J. (2008). Age specific parental 

knowledge of restraint transitions influences appropriateness of child occupant 

restraint use. Injury Prevention 14(3), 159-163. 

Bishu, R. R., Hallbeck,M. S. and Riley,M.W. (1991). Seating comfort and its 

relationship to spinal profile: a pilot study. International Journal of Industrial 

Ergonomics 8(1), 89 – 101 

Boieng. (2013). Current Market Outlook. 

http://www.afacwa.org/flight_attendant_union_renews_call_for_child_safety_seats_25_years_after_united_flight_232
http://www.afacwa.org/flight_attendant_union_renews_call_for_child_safety_seats_25_years_after_united_flight_232


© C
OPYRIG

HT U
PM

 

156 

 

Boothe, C., Strawderman, L., & Hosea, E. (2013). The effects of prototype medium on 

usability testing. Applied ergonomics, 44(6), 1033-1038. 

Boy, G. A. (1998). Cognitive function analysis. Stamford CT: Ablex Publishing 

Corporation. 

Brazier, T., Brianso, C., Laporte, S., Lavaste, F., & Berger, H. (2002). Sitting and 

standing postural analysis through car seat comfort considerations (No. 2002-01-

2060). SAE Technical Paper. 

Brittian, L. J. & William, D. B. (1992). U.S Patent No. 5118163. Washington, DC: 

U.S. Patent and Trademark Office. 

Brixey, S. N., Corden, T. E., Guse, C. E. and Layde, P. M. (2011). Booster seat 

legislation: Does it work for all children? Injury Prevention, 17(4), 233-237. 

*Brolin, K., Stockman, I., Andersson, M., Bohman, K., Gras, L. L., & Jakobsson, L. 

(2015). Safety of children in cars: A review of biomechanical aspects and human 

body models. IATSS research, 38(2), 92-102. 

Brotherson, S. (2005). Understanding Attachment in Young Children, NDSU Extension 

Service, North Dakota State University Fargo, North Dakota. 

Brown, J., Hatfield, J., Du, W., Finch, C. F. & Bilston, L.E. (2010). The characteristics 

of incorrect restraint use among children traveling in cars in New South Wales, 

Australia. Traffic Injury Prevention, 11 (4), 391-398. 

Brown, J., Hatfield, J., Du, W., Finch, C. & Bilston, L. E. (2010a). Population level 

estimates of child restraint practices among children aged 0-12 years in NSW, 

Australia. Accident Analysis and Prevention, 42 (6), 2144-2148. 

British Airways Official Websites. (N.d). British Airways Infant Policy. Retrieved 6 

January 2014 from http://www.kidsonaplane.com/british-airways-flying-with-

kids-policy/#Infant 

Brundrett, G. (2001). Comfort and health in commercial aircraft: a literature 

review. The journal of the Royal Society for the Promotion of Health, 121(1), 29-

37. 

Bruseberg, A. & McDonagh-Philp, D. (2002). Focus groups to support the 

industrial/product designer: a review based on current literature and designers‘ 

feedback. Applied Ergonomics, 33(1), 27–38. 

Burns, A. D., & Evans, S. (2000). Insights into customer delight. In Collaborative 

Design (pp. 195-203). Springer London. 

Burstrom, L., Lindberg, L. & Lindgren, T. (2006). Cabin attendants' exposure to 

vibration and shocks during landing. Journal of Sound and Vibration, 298(3), 

601‐605. 

Bush, T. R. & Hubbard, R. P. (2000). Biomechanical design and evaluation of truck 

seats. Society of Automotive Engineers, 01‐3406. 



© C
OPYRIG

HT U
PM

 

157 

 

Carlsson, G., Norin, H., & Ysander, L. (1991). Rearward-facing child seats—the safest 

car restraint for children?. Accident Analysis & Prevention, 23(2), 175-182. 

Choi, B. & Han, Y. M. (2003). MR seat suspension for vibration control of a 

commercial vehicle. International Journal of Vehicle Design, 31(2), 202‐215. 

Cengiz, T. G., & Babalık, F. C. (2007). An on-the-road experiment into the thermal 

comfort of car seats. Applied Ergonomics, 38(3), 337-347. 

Chandra, K. J. S. (1994). Design of an Integrated Child Restraint System for Aircraft 

Crash Protection. MSc Thesis, Wichita State University. 

Cheng, Z., Smith, J. A., Pellettiere, J. A., & Fleming, S. M. (2007). Considerations and 

experiences in developing an fe buttock model for seating comfort analysis (No. 

2007-01-2458). SAE Technical Paper. 

Child Passenger Safety Technical Encyclopedia. (2009). Retrieved 3 January 2013 

from http://www.carseat.org/Technical/tech-update.htm. pp. 1-29 

Choi, H. Y., Kim, K. M., Han, J., Sah, S., Kim, S.-H., Hwang, S.-H., Lee, K. N., Pyun, 

J.-K., Montmayeur, N., Marca, C., Haug, E., and Lee, I. (2007). Human Body 

Modeling for Riding Comfort Simulation.  In International Conference on Digital 

Human Modeling (pp. 813-823). Springer Berlin Heidelberg.  

Ciaccia, F. R. D. A. S. & Sznelwar, L. I. (2012). An Approach to Aircraft Seat Comfort 

Using Interface Pressure Mapping, Work 41(Supplement 1), 240-245. 

Civil Aviation Authority. (2016). Air Navigation: The Order and Regulations 

[Electronic version]. CAP 393, 1(10), 4. 

Civil Aviation Safety Authority. (2014). Civil Aviation Advisory Publication, CAAP 

235-2(2). 

Civil Aviation Safety Authority. (2012). Review of the Carriage of Infants and 

Children in Aircraft, Project CS 12/23.  

Civil Aviation Safety Authority Australia. (2002). Carriage and Restraint of Small 

Children in Aircraft, Civil Aviation Advisory Publication (CAAP 235-2(1)). 

Claire, Q., Southall, D., Freer,M., Moody, A. & Porter, M. (2001). Anthropometric 

Study to Update Minimum Aircraft Seating Standards. ICE Ergonomics Ltd. 

Clement, D. & Russell, B. (2009). U.S Patent No. US 7475941 B2. Washington, DC: 

U.S. Patent and Trademark Office. 

Coelho, D. A. (2002). A Growing Concept of Ergonomics Including Comfort , Pleasure 

and Cognitive Engineering An Engineering Design Perspective, PhD Thesis, 

Universidade da Beira Interior. 

Coelho, D. A. & Dahlman, S. (2002). Comfort and Pleasure. In Pleasure with Products: 

Beyond Usability, edited by P. W. Jordan and W. S. Green, 321–331. London: 

Taylor & Francis. 



© C
OPYRIG

HT U
PM

 

158 

 

Cross, N. (2008). Engineering design methods: strategies for product design. Wiley & 

Sons Ltd., Chichester. 

Curto, A. E. (2013). U.S Patent No. US 8528983 B2. Washington, DC: U.S. Patent and 

Trademark Office. 

Cushman, W.H. & Rosenberg, D. J. (1991). Human Factors in Product Design, 

Elsevier Science, Oxford, pp.32-41. 

Daniels, W. L. (2006). A Review of Current Technology in Child Safety Seats for 

Infants. Journal of Pediatric Health Care, 20, 419- 423. 

Darliana, M., Baba, M. D., Dzuraidah, A. W., Dian, D. I. D. & Rasdan, A. I. (2010). 

Integration of Comfort into a Driver‘s Car Seat Design Using Image Analysis. 

American Journal of Applied Sciences, 7 (7), 937-942. 

David, E. R., Brown, J. & Epstein, L. A. (2012). Babies Have a Right to a Safe Seat 

with Proper Restraints - the Infant Seat Exception Should Be Abandoned, Issues 

in Aviation Law and Policy, Vol. 12, No. 1. 

David, L & Hampshire, A. (2000). Infant Seat and Pivot Joint, Europian Patent: EP 

1029735A2. 

Decina, L. E. & Lococo, K. H. (2005). Child restraint system use and misuse in six 

states. Accident Anaylisis & Prevention,  37(3), 583–590.  

Deng, Y. M. & Edwards, K. L. (2007). The role of materials identification and 

selection in engineering design. Materials and Design Journal,  28(1), 131–139. 

De Looze, M. P., Kuijt_Evers, L. F. M. & Dieen, J. V. (2003). Sitting Comfort and 

Discomfort and the Relationship with Objective Measures.  Journal of 

Ergonomics, 46(10), 985-997. 

Department of Civil Aviation Malaysia. (2002). ―Minimum Space for Seated 

Passengers‖, Airworthiness Notice. 

Department of Trade and Industry. Retrieved 7 Jan 2013 from 

https://law.resource.org/pub/za/ibr/za.vc.8033.2003.html. Published by 

Government Notice No. R. 862 (Government Gazette 25082)  ICS 43.040.80; 

97.190. 

Desmet, P. M. A. (2012). Faces of product pleasure: 25 positive emotions in human-

product interactions. International Journal of Design, 6(2), 1-29. 

DeWeese, R., Moorcroft, D. & Taylor, A. (2011). Aviation Child Safety Device 

Performance Standards Review, Civil Aerospace Medical Institute, Federal 

Aviation Administration, DOT/FAA/AM-11/3 Office of Aerospace Medicine 

Washington, DC 20591. 

Dhingra, H. S., Tewari, V. K. & Singh, S. (2003). Discomfort, pressure distribution and 

safety in operator's seat‐ a critical review. Agricultural Engineering International,  

5:1‐16. 



© C
OPYRIG

HT U
PM

 

159 

 

Doyle, J. J. & Levitt, S. D. (2006). Evaluating the Effectiveness of Child Safety Seats 

and Seat Belts in Protecting Children from Injury, University of Chicago. 

Duggleby, W. (2005). What about focus group interaction data? Qualitative Health 

Research, 15, 832–840. 

Dumur, E., Barnard, Y. & Boy, G. (2004). Designing for comfort. In D.de Waard, K.A. 

Brookhuis, and C.M. Weikert (Eds.). Human Factors in design (pp.111-127). 

Maastricht, the Netherlands, Shaker Publishing. 

Durbin, D. R., Arbogast, K. B. & Moll, E. K. (2001). Seat belt syndrome in children: a 

case report and review of the literature. Pediatric Emergency Care, 17, 474-7. 

European Aviation Safety Agency. (2012). Annex Vii '1'1-1e Draft Commission 

Regulation On 'Air Operations - Ops': PART-NCO - lR, at 28. Retrieved 29 

December 2012 from http://easa.europa.eu/ageney-measures/docs/opinions/ 

2012/01/Part-NCO%20IR.pdf. 

European Aviation Safety Agency. (2007). Specifications attached to the invitation to 

tender. Retrieved 29 December 2012 from 

http://www.easa.europa.eu/.../g/doc/procurement/2007/tender%20specificati 

ons%20child%20restraint%20systemsl.pdf 

European Aviation Safety Agency. (xx). Flying with Small Children, Retrieved 29 

December 2012. http:// easa.europa.eu/communications/flying-with-small-

childrcl1.php 

Eby, D. W. & Kostyniuk, L. P. (1999). A statewide analysis of child safety seat use and 

misuse in Michigan. Accident Analysis & Prevention, 31(5), 555–566. 

Eklund, J. A. E. & Corlett, E. N. (1987). Evaluation of spinal loads and chair design in 

seated work tasks.  Clinical Biomechanics, 2, 27 – 33 

Elizabeth, S. (2003). Users, Technologies and Expectations of Comfort, Cleanliness 

and Convenience. Innovation, 16(2). 

Emirates. (2015). Travelling with infants. Retrieved 13 January 2015 from 

https://www.emirates.com/english/plan_book/essential_information/travelling-

with-infants.aspx 

Evans, L. (1991). Traffic Safety and the Driver. New York: Van Nostrand Reinhold 

FAA Official Website. Retrieved 2 January 2013 

http://www.faa.gov/passengers/fly_children/ 

Fabius, B. & Buur, J. (2000). The story of the size of a screw: experiments in 

collaborative design learning. In: Scrivener, A.R., et al. (Eds.). In Proceedings of 

Codesigning 2000 Adjunct Proceedings, Coventry, Springer, London, ISBN 0 

905949 93 5. 

https://www.emirates.com/english/plan_book/essential_information/travelling-with-infants.aspx
https://www.emirates.com/english/plan_book/essential_information/travelling-with-infants.aspx
http://www.faa.gov/passengers/fly_children/


© C
OPYRIG

HT U
PM

 

160 

 

Falou, E. W., Duchêne, J., Grabisch, M., David Hewson, Yves Langeron & Lino, F. 

(2003). Evaluation of Driver Discomfort during Long-Duration Car Driving. 

Journal of Applied Ergonomics, 34(3), 249- 255. 

Farag, M. M., (1979). Materials and Process Selection in Engineering: Selection in 

Engineering. Applied Science, London. 

Farrington-Darby, T. & Wilson, J. R. (2006). The nature of expertise: a review. Applied 

Ergonomics, 37, 17-32. 

Fátima, R. G. & Josep, V. S. (1999). Patterned electromyographic activity in the sit-to-

stand movement. Journal of Clinical Neurophysiology, 33(3), 34-40. 

Federal Register. (2014). FMVSS 213 Rules and Regulations, Vol. 79, No. 37. 

Frances, W. (1996). Development of a Child Restraint System for Aircraft, Proceedings 

from International Society of Air Safety Investigators Seminar. 

Frank, A. & Marach, A. (1998). CAD modelling of a human 3D child body. 

International Journal of Industrial Ergonomics, 22(6), 33-41. 

Freedman, T., Smith, M. L. & Hansen, D. (1997). Child Safety in Commercial 

Airplane. Consumer Safety Memorandum-Airline Child Restraint, NLWJC 

Kagan-DPC-Box 007-Folder 006. 

Fung, R Y. K., Chen, Y. and Tang, J. (2007). A quality-engineering-based approach for 

conceptual product design. International Journal of Advanced Manufacturing 

Technolology 32: 1064–1073. 

Galganski R., Hulme K. F., Patra A., Vusirikala N., & Hatziprokopiou I. (2004). 

Integrated Sled Testing, Computer Modelling, and Scientific Visualization for 

Crashworthy Child Restraint System Design, Proceedings from the Intelligent 

Transportation Systems Safety and Security Conference, Miami, Florida, March 

2004. 

Glass, R. J. & Graham, J..D. (1999). Kids at risk where American children sit in 

passenger vehicles. Journal of Safety Research, 30(1), 17-24. 

Gielen, A. C., Eriksen, M. P.,  Daltroy, L. H. & Rost, K. (1984). Factors Associated 

with the Use of Child Restraint Devices [Electronic version]. Health Education & 

Behavior, 11: 195. Retrieved 27 October 2014 

Gibson, T., Thai, K. & Lumley, M. (2006). Child Restraint in Australian Commercial 

Aircraft. Aviation Safety Research Grant Report B2004/0241. 

Giulia, L., Pizzimenti, A., Simione, L. & Riccio, A. (2015). Developing brain-

computer interfaces from a user-centered perspective: Assessing the needs of 

persons with amyotrophic lateral sclerosis, caregivers, and professionals. Applied 

Ergonomics, 50, 139-146. 



© C
OPYRIG

HT U
PM

 

161 

 

Gowdy, V. & DeWeese, R. (1994). The Performance of Child Restraint Devices in 

Transport Airplane Passenger Seats, Civil Aeromedical Institute, Office of 

Aviation Medicine Washington, D.C. 20591. 

Groenesteijn, L., Mastrigt, S. H., Gallais, C., Blok, M., Kuijt-Evers, L. & Vink, P. 

(2014). Activities, postures and comfort perception of train passengers as input 

for train seat design. Ergonomics, 57(8), 1154-1165. 

Grossman, D. C. (1998). Effectiveness of Health Promotion Programs to increase 

Motor vehicle occupant restraint use among young children. American Journal of 

Preventive Medicine, 16(1), 12-22. 

Guenaelle, P. (1995). One methodology to evaluate Automotive Seat Comfort, In 

Proceedings from the Third International Conference on Vehicle Comfort and 

Ergonomics, Bologna , Italy, pp. 231–240. 

Gundogdu, O. (2007). Optimal seat and suspension design for a quarter car with driver 

model using genetic algorithms. International Journal of Industrial Ergonomics, 

37(4), 327‐332. 

Gunston, T. P., Rebelle, J. & Griffin, M. J. (2004). A comparison of two methods of 

simulating seat suspension dynamic performance. Journal of Sound and 

Vibration, 278(1‐2), 117:134. 

Gyi, D. E., Porter, J. M., & Robertson, N. K. B. (1997). Seat pressure measurement 

technologies: consideration for their evaluation.  Applied Ergonomic, 27(2):9985–

91. 

Hambali, A. (2009). Selection of Conceptual Design Using Analytical Hierarchy 

Process for Automotive Bumper Beam Under Concurrent Engineering 

Environment. PhD Thesis. Universiti Putra Malaysia. 

Hambali, A., Sapuan, S. M., Ismail, N. &Nukman, Y. (2009). Material Selection of the 

Polymeric Composite Automotive Bumper Beam Using Analytical Hierarchy 

Process. Journal of Central South University of Technology (JCST). 

Hanns, J. B. (1995). In-Service Performance Criteria for Aircraft Interiors. In Improved 

Fire- and Smoke-Resistant Materials for Commercial Aircraft Interiors: A 

Proceedings, National Research Council, 197-202. 

Hanson, L., Sperling, L. &Akselsson, R. (2006). Preferred car driving posture using 3‐
D information. International Journal of Vehicle Design, 42(1/2),154‐169. 

Hauser, J. & Clausing, D. (1998). The house of quality. Harvard Business Review, 

May-June 66, 67-73. 

Helander, M. G. (2003). Forget about ergonomics in chair design? Focus on aesthetics 

and comfort! Ergonomics, 46(13-14), 1306-1319. 

Helander, M. G. & Zhang, L. (1997). Field Studies of Comfort and Discomfort in 

Sitting. Ergonomics, 20(9), 865-915. 



© C
OPYRIG

HT U
PM

 

162 

 

Henary B., Sherwood, C. P., Crandall, J. R., Kent, R. W., Vaca, F. E., Arbogast, K. B. 

& Bull, M. J. (2007). Car safety seats for children: rear facing for best protection. 

Injury Prevention, 13, 398–402. 

Herriotts, P. (2005). Identification of vehicle design requirements for older drivers. 

Applied Ergonomics, 36, 255-262. 

Hiamtoe, P., Steinhardt, F., Kohler, U. & Bengler, K. (2012). Subjective and objective 

evaluation of sense of space for vehicle occupants based on anthropometric data. 

Work, 41, 252-257, DOI: 10.3233. 

Higgins, M. (2010). Babies on Airlines: Safety Seats Are Safer Than a Lap. Practical 

Traveller Publication, Published on: November 23, 2010, page TR3 of the New 

York edition, http://travel.nytimes.com/2010/11/28/travel/28pracsafetyseats.html. 

Hsi Lai, H., Chen, C. H., Chen, Y. C., Yeh, J. W. & Lai, C. F. (2009). Product Design 

Evaluation Model of Child Car Seat Using Gray Relational Analysis. Advanced 

Engineering Informatics, 23, 165–173. 

Hsi Lai, H. (2006). An IMM, Model for Evaluating New Designs of Child Car Seat. 

IJCSNS International Journal of Computer Science and Network Security, Vol.6 

No. 3A. 

Hsi Lai, H. (2004). The Ergonomic Research and Design Evaluation of Child Car 

Safety Seating Device [Electronic version]. Research Gate Publication, 

https://www.researchgate.net/publication/250725931. Retrieved January 2013 

His Lai, H. & Chang, Y.M. (2004). The research and development on ergonomic safety 

chair for children, Project Report, National Science Council of ROC. 

Hsu, W. & Woon, I. M. Y. (1998). Current research in the conceptual design of 

mechanical products. Computer-Aided Design, 30(5), 377-389. 

Huelke, D. F. & Arbor, A. (1998). An Overview of Anatomical Considerations of 

Infants and Children in the Adult World of Automobile Safety Design. In 

Proceeding from  42nd Annual Proceedings, Association for the advancement of 

automobile medicine. 

Ibrahim, R. (2011). Demystifying the Arduous Doctoral Journey: The Eagle Vision of a 

Research Proposal. The Electronic Journal of Business Research Methods 

Volume 9 Issue 2. (pp 130-140). 

Inagaki, H., Taguchi, T., Yasuda, E., & Iizuka, Y. (2000). Evaluation of Riding 

Comfort: From the Viewpoint of Interaction of Human Body and Seat for Static, 

Dynamic, Long Time Driving‖. Society of Automotive Engineers. Inc., 

Warrendale, PA, USA, Technical Paper No. 2000-01-0643. 

International Organization for Standardization (ISO). (1998). ISO 9241-11: Ergonomic 

requirements for office work with visual display terminals (VDTs)—Guidance on 

usability. Geneva, Switzerland. 

http://travel.nytimes.com/2010/11/28/travel/28pracsafetyseats.html


© C
OPYRIG

HT U
PM

 

163 

 

Ion, B. (1995). Methods of total design. IEE Colloquium on Wealth Creation from 

Design, London,  3/1‐3/4. 

Ishihama, M. & Hamada, M. (2009). Concept Design of a Child-Seat by TRIZ Style 

Problem Identification. In Proceeding for The Fifth TRIZ Symposium, Japan. 

Inland Transport Committee United Nation. (2013). Proposal for Supplement 4 to 

Regulation 129-Enhanced Child Restraint Systems. Economic and Social Council, 

ECRS, 54
th

 session.  

Jang, H. K., Choi, S. H., & Ruquet, K. (2007). Evaluation of discomfort due to vertical 

feet vibration at a driver's sitting posture. Society of Automotive Engineers. Inc., 

Warrendale, PA, USA, 2007, Technical Paper No. 2007-01-2395. 

JAR-OPS, Part 1. Commercial Air Transportation (Aeroplanes). Joint Airworthiness 

Authorities. 

Jet Airways (2015). Infant and Child Care. Retrieved 5 January 2015 from 

http://www.jetairways.com/en/in/travelinformation/infant-and-child-care.aspx 

Joseph, G. (1999). Some observations regarding the vibrational environment in child 

safety seats. Journal of Applied Ergonomics, 32(4), 07-15. 

Kahneman, D. & Krueger, A. B. (2006). Developments in the Measurement of 

Subjective Well-Being. Journal of Economic Perspectives, 20(1), 3–24. 

Kalogeropoulos, S. (1998). Sky rage. Flight Safety Australia, 36‐37. 

Kamren, B., Koch, M. V., Kullgren, A., Lie, A., Tingvall, C., Larsson, S. & Turbell, T. 

(1993). The Protective Effects of Rearward Facing CRS: An Overview of 

Possibilities and Problems Associated with Child Restraints for Children Aged 0 - 

3 Years; SAE 933093, SP-986. Child Occupant Protection, San Antonio. 

Klinich, K. D., Saul, R. A., Auguste, G., Backaitis, S. & Kleinberger, M. (1996). 

Techniques for Developing Child Dummy Protection Reference Values, Event 

Report. Child Injury Protection Team. URL: www-nrd.nhtsa.dot.gov/pdf/nrd-

51/kid.pdf. 

Klinich, K. D., & Manary, M. A. (2015). Best practice recommendations for protecting 

child occupants. In Accidental Injury (pp. 697-719). Springer New York. 

Klinich, K. D.,  Miriam, A. M., Flannagan, C. A. C.,  Ebert, S. M.,  Malik, L. A., 

Green, P. A. & Reed, M. P. (2014). Effects of child restraint system features on 

installation errors. Applied Ergonomics, 45,  270-277. 

Kiddy Gmbh. Retrieved 29 December 2012 from http://www.agr-

ev.de/index.php/en/certified-and-recommended/tested-products/79-

autokindersitze,  

Kolich, M. (2008). Review: A Conceptual Framework Proposed to Formalize the 

Scientific Investigation of Automobile Seat Comfort. Applied Ergonomics, 39(1), 

15-27. 

http://www.jetairways.com/en/in/travelinformation/infant-and-child-care.aspx
http://www.agr-ev.de/index.php/en/certified-and-recommended/tested-products/79-autokindersitze
http://www.agr-ev.de/index.php/en/certified-and-recommended/tested-products/79-autokindersitze
http://www.agr-ev.de/index.php/en/certified-and-recommended/tested-products/79-autokindersitze


© C
OPYRIG

HT U
PM

 

164 

 

Kolich, M. & White, P.L. (2004). Reliability and validity of a long term survey for 

automobile seat comfort. International Journal of Vehicle Design, 34(2), 158‐167. 

Kolich, M., Pielemeier, W. J. & Szott, M. L. (2006). A comparison of occupied seat 

vibration transmissibility from two independent facilities. Journal of Sound and 

Vibration, 12(2), 189‐196 

Koppel, S. & Charlton, J. L. (2009). Child Restraint System Misuse and/or 

Inappropriate Use in Australia. Traffic Injury Prevention, 10(3), 302-307. 

Kremser, F., Guenzkofer, F., Sedlmeier, C., Sabbah, O. & Bengler, K. (2012). Aircraft 

seating comfort: the influence of seat pitch. Work, 41, 4936-4942, DOI: 10.3233. 

Krueger, R. A., & Casey, M. A. (2002). Designing and conducting focus group 

interviews. Social analysis, selected tools and techniques, 4(23), 4-24. 

Kuska, T., Tomy, S. M. & Anna, M. V. (2013). Taking Care of Children: Rear Facing 

Until 2years old, Journal of emergency nursing JEN : official publication of the 

Emergency Department Nurses Association, 39(2), 168-9. 

Kyung, G., Nussbaum, M. A., Lee, S., Kim, S., & Baek, K. (2007). Sensitivity of 

preferred driving postures and determination of core seat track adjustment ranges. 

Society of Automotive Engineers. Inc., Warrendale, PA, USA, Technical Paper 

No. 2007-01-2471. 

Kyung, G., Nussbaum, M. A. & Babski‐Reeves, K. (2008). Driver sitting comfort and 

discomfort (part I): Use of subjective ratings in discriminating car seats and 

correspondence among ratings. International Journal of Industrial Ergonomics, 

38(5‐ 6), 516‐525. 

Lally, J. R. (2008). Infant & Toddler Spaces: Design for a Quality Classroom, 

Community Playthings by Community Products, LLC, 

www.CommunityPlaythings.com. 

Laura, L., Sharples, S., Chandler, E. & Worsfold, J. (2015). Hearing the way: 

Requirements and preferences for technology- supported navigation aids. Applied 

Ergonomics, 48, 56-59. 

Lawrence, E. D. & Kathleen, Y. K. (1996). Brief communication and research notes 

child safety misuse patterns in four states. Journal of Accident Analysis And 

Preview, 28(1), 25-32. 

Lawrence, D. W. (2006). A Review of Current Technology in Child Safety Seats for 

Infants. Journal of Pediatric Health Care, 20(6), 419-423. 

Lee, K. S., Walker, A. M. & Wu, L. (1998). Physical stress evaluation of microscope 

work using objective and subjective methods. International Journal of Industrial 

Ergonomics, 2(3), 203‐309. 

Lueder, R. (2010). Through the rearview mirror: ergonomics for children. Human 

Factors and Ergonomics Society bulletin, 53, 1-2. 



© C
OPYRIG

HT U
PM

 

165 

 

Levi, S., & De Leonardis, D. (2008). Occupant Protection Issues Among Older Drivers 

and Passengers: Volume I Final Report (No. HS-810 938). 

Li, T. S. (2010). Applying TRIZ and AHP to develop innovative design for automated 

assembly systems. International Journal of Advance Manufacturing Technology, 

46, 301–313. 

Liesbeth, G., Mastrigt, S. H., Gallais, C., Blok, M., Kuijt-Evers, L. & Vink. P. (2014). 

Activities, postures and comfort perception of train passengers as input for train 

seat design. Ergonomics, 57(8), 1154-1165, DOI: 

10.1080/00140139.2014.914577. 

Lim, Y. G., Kim, K. K. & Park, K. S. (2006). Ecg measurement on a chair without 

conductive contact. IEEE Transactions on Biomedical Engineering, 53(5), 956‐
959. 

Lindgaard, G. & Caple, D. (2001). A case study in iterative keyboard design using 

participatory design techniques. Applied Ergonomics, 32, 71-80. 

Ljungberg, L. Y. (2007). Materials selection and design for development of sustainable 

products. Materials and Design, 28(2), 466-479. 

Lueder, R. K. (1983).  Seat comfort: a review of the construct in the office 

environment. Journal of Human Factors, 28(6), 01-11. 

Lundell B., Carlsson, G., Nilsson, P., Persson, M. & Rygaard, C. (1991). Improving 

rear seat safety — a continuing process. In Proceedings from The 13th 

International ESV Conference, Paper no. S9-W-35, pp. 1194–1200. 

Maldonado, T. (1991). The idea of comfort. Journal of Design Issues, 8(1), 35-43. 

Malin, G. 2013. Airborn Aircraft Infant Seat. Airborn Innovation. 

Manohar, N. & Praveen, K. (2012). Innovative Conceptual Design on Car using TRIZ 

Method for Optimum Parking Space. OSR Journal of Engineering (IOSRJEN).  

2(8), 52-57. 

M.R. Mansor, M. R., Sapuan, S. M., Zainudin, E. S., Nuraini, A. A. & Hambali, A. 

(2014). Conceptual design of kenaf fiber polymer composite automotive parking 

brake lever using integrated TRIZ–Morphological Chart–Analytic Hierarchy 

Process method. Materials and Design, 54, 473–482. 

Marieb, E. N. (2004). Human Anatomy & Physiology. Person Education, Inc. ISBN 0-

321- 20413-1. 

Marler, T., Yang, J., Rahmatalla, S., Abdel-Malek, K., & Harrisonq, C. (2007). 

Validation methodology development for predicted posture. Society of Automotive 

Engineers, Inc., Warrendale, PA,  USA,Technical Paper No. 2007-01-2467. 

Mazumdar, S. K. (2002). Composite Manufacturing: Material, Product and Process 

Engineering. Florida: CRC Press. 



© C
OPYRIG

HT U
PM

 

166 

 

Mazzotti, P. C., & Olszowski, S. (2002). U.S. Patent No. 6,402,241. Washington, DC: 

U.S. Patent and Trademark Office. 

McClellan-Derrickson, R. H. (2004). U.S. Patent No. 6,767,058. Washington, DC: U.S. 

Patent and Trademark Office. 

McDonagh, D., Brusebergb, A. & Haslam, C. (2002). Visual product evaluation: 

exploring users‘ emotional relationships with products. Applied Ergonomics, 33, 

231–240. 

Mehta, C. R. & Tewari, V. K. (2000). Seating discomfort for tractor operators‐ a 

critical review. International Journal of Industrial Ergonomics, 25(6), 661‐674. 

Melvin J. W., Weber, K. & Lux, P. (1980). Performance of child restraints in serious 

crashes. In Proceeding from American Association for Automotive Medicine 24th 

Conference. AAAM, Morton Grove, IL, pp 117-131. 

Mergl, C., Klendauer, M., Mangen, C. & Bubb, H. (2005). Predicting long term riding 

comfort in cars by contact forces between human and seat. Society of Automotive 

Engineers, Inc., Warrendale, PA, USA, Technical Paper No. 2005-01-2690. 

Merino, G. S. A. D., Teixeira, C. S.,  Schoenardie, R. P., Eugenio Andrés Diáz Merino, 

E. A. D. & Gontijo, L. A. (2012). Usability in Product Design - The importance 

and need for systematic assessment models in product development – Usa-Design 

Model (U-D). Work, 41, 1045-1052 DOI: 10.3233/WOR-2012-1011-1045 IOS 

Press. 

Mertz, H. J. & Patrick, L. M. (1971). Strength and Response of the Human Neck. In 

Proceeding from the 15th Stapp Car Crash Conference, Society of Automotive 

Engineers, Warrendale, PA. 

Mertz, H. J., Jarrett, K., Moss, S., Salloum, M. & Zhao, Y. (2001). The Hybrid-III 10-

year-old dummy. Stapp Car Crash Journal, 45, 319-328. 

Miller, T. R., Spicer, R. S. & Lestina, D.C. (1998). Who is driving when unrestrained 

children and teenagers are hurt. Journal of Accident Analysis And Preview, 30(6), 

39-49. 

Mizuno, K., Iwata, K., Namikiri, T. & Tanaka, N. (2006). FE Analysis of Human 

Model and Crash Dummy Response in Various Child Restraint Systems. 

Transactions of the Society of Automotive Engineers of Japan, 37(6), 193-198. 

Mohd. Tamrin, S. B., Yokoyama, K., Jalaludin, J., Abdul Aziz, N., Jemoin, N., Nordin, 

R., Li Naing, A., Abdullah, Y., & Abdullah, M. (2007). The association between 

risk factors and low back pain among commercial vehicle drivers in Peninsular 

Malaysia: A Preliminary Result. Industrial Health, 45, 268-278. 

Monclus-Gonzalez, J., Eskandarian, A., Takatori, O., & Morimoto, J. (2001). 

Development of Detailed Finite Element Models of Child Restraint Systems for 

Occupant Protection. In 17th ESV Conference paper (No. 01-S9). 



© C
OPYRIG

HT U
PM

 

167 

 

Montmayeur, N., Marca, C., Cabane, C., Dwarampudi, R., Kolich, M., & Nunez, S. 

(2007). Virtual seat comfort engineering through hardness and initial softness 

prediction. Society of Automotive Engineers, Inc., Warrendale, PA, USA. 

Technical Paper No. 2007-01-2455. 

Mosler, M., & Ulbrich-Gasparevic, J. (2011). U.S. Patent No. 8,061,772. Washington, 

DC: U.S. Patent and Trademark Office. 

Mugge, R. & Schoormans, J. P. L. (2012). Product design and apparent usability. The 

influence of novelty in product appearance. Applied Ergonomics, 43, 1081-1088. 

Mustafa, Y. (2005). Development of an Automotive Seat for Ride Comfort. Project 

report. Research Vote No: 74113. 

Muller, H. J., & Sprenger, W. (1994). U.S. Patent No. 5,344,212. Washington, DC: 

U.S. Patent and Trademark Office. 

Naidoo, P. (2008). Airline Pilots’ Perceptions of Advanced Flight Deck Automation, 

M. Phil Thesis, University of Pretoria, Pretoria. 

Nakagawa, T. (2012). Creative Problem-Solving Methodologies TRIZ / USIT : 

Overview of My 15 Years in Research , Education , and Promotion, Faculty of 

Informatics, Osaka Gakuin University. 

Nancy L. C. (2010). Use of Child Restraint System in Aircraft, FAA, NTSB Passenger 

Safety Forum. 

National Tansportation Safety Board (NTSB). (1996). Safety Study- The Performane of 

Child Restraint Systems, Seatbelts, And Air Bags for Children in Passenger 

Aircraft,  Report Vol.1, Washington D.C. 

Nawayseh, N. & Griffin, M. J. (2005). Effect of seat surface angle on forces at the seat 

surface during whole‐body vertical vibration. Journal of Sound and Vibration, 

284(3‐ 5), 613‐634. 

Nelson, A., Modeste, N., Hopp Marshak, H., & Hopp, J. W. (2015). Saudi women's 

beliefs on the use of car infant restraints: a qualitative study. Traffic injury 

prevention, 16(3), 240-245. 

Newman, T. B., Johnston, B. D. & Grossman, D. C. (2003). Effects and Costs of 

Requiring Child-Restraint Systems for Young Children Traveling on Commercial 

Airplanes. Arch Pediatr Adolesc Med., 157, 969-974. 

National Highway Traffic Safety Administration. (2001). Standardized child passenger 

safety training program: Participant manual. Washington, DC: Author. 

National Portage Association. (2013). Early Years Developmental Journal. The Open 

University. ISBN 978-1-7800-7803-8. Retrieved 14 January 2014 from 

www.ncb.org.uk/early-support. 

Nielsen, J. (1994). Usability engineering. Elsevier. 



© C
OPYRIG

HT U
PM

 

168 

 

Nilsson, M. (2005). Health Risk Aspects and Comfort of Infants in Infant Seats for 

Cars, Linkoping, LiTH-IMT/BIT20-EX--05/399—SE. 

Nilsson, H. O. (2006). Local evaluation of thermal comfort. International Journal of 

Vehicle Design, 42(1/2), 8-21. 

Ofori‐Boetang, A. B. (2003). A study of the effect of varying air‐inflated seat cushion 

parameters on seating comfort. Faculty of Mechanical Engineering, Virginia 

Polytechnic Institute and State University, Blacksburg, Virginia, USA. 

Ono,Y., Komiyama, Y. & Takatori, O. (2005). Method of Evaluating Abdominal Injury 

in Japan's Child-Restraint-System Assessment Program. Proceeding from The 

International Technology Conference of Enhanced Safety Vehicles 2005 

Washington DC (No. 05-0292) 15p. 

Openshaw, S. D. (2011). Predicting and quantifying seated comfort and discomfort 

using objective and subjective measures, PhD  Thesis, University of Iowa. 

OrbitBaby. (2010). Retrieved 20 December 2012 from www.orbitbaby.com/support. 

Rev 2.0, ©2010 Orbit Baby, Inc.  

Oxford Dictionary. (2013). Oxford University Press [Electronic version]. Retrieved 15 

January 2013. 

Parakkat, J., Pallettiere, J., Reynolds, D., Sasidharan, M. & El‐Zoghb, M. (2006). 

Quantitative methods for determining U.S. Air Force crew cushion comfort. 

Society of Automotive Engineers. Inc. Technical Paper, no. 2006‐01‐2339. 

Park, S. J., Kim, C.-B., Kim, C. J., & Lee, J. W. (2000). Comfortable driving postures 

for Koreans. International Journal of Industrial Ergonomics, 26,  489-497. 

Park, S. J., Lee, Y. S., Nahm, Y. E., Lee, J. W. & Kim, J. S. (1998). Seating physical 

characteristics and subjective comfort: design considerations. Society of 

Automotive Engineers, Inc., Warrendale, PA, USA, Technical Paper No. 980653. 

Park, S. J., & Kim, C. (1997). The evaluation of seating comfort by the objective 

measures. Society of Automotive Engineers. Inc. Technical Paper, no. 970595. 

Parrow, J. J., Nathan, R. J., & Duda, D. J. (2003). U.S. Patent No. 6,543,722. 

Washington, DC: U.S. Patent and Trademark Office. 

Patton, M. Q. (2001). Qualitative evaluation and research methods (3rd ed.). Newbury 

Park, CA: Sage Publications. 

Patton, M. Q. (2002). Qualitative Research & Evaluation Methods. Sage Publications, 

Thousand Oaks, CA, USA. 

Pedder, J., & Hillebrandt, D. (2007). The development and application of a child 

restraint usability rating system. ESV Paper, (07-0509). 

Pineau, C. (1982). The Psychological Meaning of Comfort. International Review of 

Applied Psychology, 31, 271–283. 



© C
OPYRIG

HT U
PM

 

169 

 

Porter, J. M. & Gyi, D. E. (1998). Interface pressure and the prediction of car seat 

discomfort. International Journal of Vehicle Design, 19(3), 255–266. 

Pugh, S. (1991). Total Design: Integrated Methods for Successful Product 

Engineering. Wokingham: Addison Wesley Limited. 

Qantas Air. (2015). Taking Care of People-Travel Care. Retrieved 13 January 2015 

from 

http://www.qantas.com.au/infodetail/flying/beforeYouTravel/childInfants.pdf 

Radius, S. M., McDonald, E. M. & Bernstein, L. (1991). Influencing car safety seat 

use: prenatal and postnatal predictors. Health Values. The Journal of Health 

Behavior, Education & Promotion, 15(4), 29-38. 

Rakheja, S., Stiharu, I., Zhang, H. & Boileau, P. E. (2006). Seated occupant 

interactions with seat backrest and pan, and biodynamic response under vertical 

vibration Journal of Sound and Vibration, 298, 651-671. 

Rasmussen, J. (1999). Ecological interface design for reliable human-machine system. 

The International Journal of Aviation Psychology, 9, 203-223. 

Ranjit, K. R. (2001). Design of Experiments Using the Taguchi Approach, pp.247. 

Rasmussen, H., Zee, M. D. & Torholm, S. (2007). Muscle relaxation and shear force 

reduction may be conflicting: a computational model of seating. Society of 

Automotive Engineers. Inc. Technical Paper, no. 2007‐01‐2456. 

Reed, M. P. (2012). A Pilot Study of Three-Dimensional Child Anthropometry for 

Vehicle Safety Analysis. In Proceedings for the Human Factors and Ergonomics 

Society 56th Annual Meeting, pages 2326-2330. 

Reed, M. P., Ebert-Hamilton, S. M., Manary, M. A., Klinich, K. D., & Schneider, L.W. 

(2005). A new database of child anthropometry and seated posture for automotive 

safety applications. SAE Transactions: Journal of Passenger Cars - Mechanical 

Systems, 114, 2222-2235. 

Reed, M. P., Ebert-Hamilton, S. M., Manary, M. A., Klinich, K. D., & Schneider, L. 

W. (2006). Improved positioning procedures for 6YO and 10YO ATDs based on 

child occupant postures. Stapp Car Crash Journal, 50, 337-388. 

Reed, M. P., Ebert-Hamilton, S. M., Klinich, K. D., Manary, M. A., & Rupp, J. D. 

(2008). Assessing Child Belt Fit, Volume I: Effects of Vehicle Seat and Belt 

Geometry on Belt Fit for Children with and without Belt Positioning Booster 

Seats. Technical Report UMTRI-2008-49-1. University of Michigan 

Transportation Research Institute, Ann Arbor, MI. 

Reed, M. P. & Parkinson, M. B. (2008). Modeling variability in torso shape for chair 

and seat design. DETC2008-49483. In Proceedings from the ASME Design 

Engineering Technical Conferences. ASME, New York. 

Reighter, G. A. (1988). U.S. Patent No. 4,787,677. Washington, DC: U.S. Patent and 

Trademark Office. 



© C
OPYRIG

HT U
PM

 

170 

 

Ricardo, J. M. M. (2013). Computer Aided Design of Aircraft Seats, MSc Thesis, 

Instituto Superior Técnico, Lisboa, Portugal. 

Richards, L. G. (1980). On the psychology of passenger comfort. Human Factors in 

Trans. Research, 2, 15-23. 

Rudin-Brown, C. M., Kumagai, J. K., Angel, H. A., Iwasa-Madge, K. M., & Noy, Y. I. 

(2003). Usability issues concerning child restraint system harness 

design. Accident Analysis & Prevention, 35(3), 341-348. 

Rudin-Brown, C. M., Greenley, M. P., Barone, A., ARMSTRONG, J., Salway, A. F., 

& NORRIS, B. J. (2004). The design of child restraint system (CRS) labels and 

warnings affects overall CRS usability. Traffic injury prevention, 5(1), 8-17. 

Rudin-Brown, C. M., Scipione, A., Armstrong, J., Lai, G., Salway, A., & Kumagai, J. 

(2007). Usability Study of the Universal Anchorage System for Child Restraints 

in School Buses and Passenger Vehicles, Transport Canada Publication, TP 

14702 E. 

Dimensional Compatibility of Child Restraint Systems and Passenger Seat Systems in 

Civil. (1997). Transport Airplanes. Society of Automotive Engineers. SAE 

ARP4466. 

Sachs, M. K. & Tombrello, S. M. (2000). Car Seat Safety Buckling Up Isn‘t Always 

Enough. Pediatric Basics, Issue: 90. 

Sapuan, S. M. & Maleque, M. A. (2005). Design and fabrication of natural woven 

fabric reinforced epoxy composite for household telephone stand. Materials and 

Design 26(1), 65–71. 

Scarlett, J. J., Price, S. & Stayner, R. M. (2007). Whole body vibration: Evaluation of 

emission and exposure levels arising from agricultural tractors. Journal of 

Terramechanics, 44(1), 65‐73. 

Schramek-Flye, K. M. (2009). U.S. Patent No. 7,530,635. Washington, DC: U.S. 

Patent and Trademark Office. 

Schust, M., Bluthner, R. & Seidel, H. (2006). Examination of perceptions (intensity, 

seat comfort, effort) and reaction times (brake and accelerator) during low‐
frequency vibration in x‐ or y‐direction and biaxial (xy‐) vibration of driver seats 

with activated and deactivated suspension. Journal of Sound and Vibration, 

298(3), 606‐626. 

SeatGuru Website. (2013). Long Haul Economy Class Comparison Chart. Retrieved 1
 

March 2013 from http://www.seatguru.com/charts/longhaul_economy 

Sedlack, M. (2013). How Long Should Children Ride Facing the Back of the Car? 

SafetyBeltSafe U.S.A. 

See, T. K & Lewis, K. (2002). Multi attribute decision making using hypothetical 

equivalents. Proceedings from the ASME DETC’02, pp. 1-10. 

http://www.seatguru.com/charts/longhaul_economy


© C
OPYRIG

HT U
PM

 

171 

 

Seitz, T., Recluta, D., Zimmermann, D. & Wirsching, H.J. (2005). FOCOPP‐ an 

approach for a human posture prediction model using internal/external forces and 

discomfort. Society of Automotive Engineers. Inc. Technical Paper, no. 2005‐01‐
2694. 

Seigler, M. & Ahmadian, M. (2003). Evaluation of an alternative seating technology 

for truck seats. Heavy Vehicle Systems, 10(3), 188‐208. 

Sèze, C. (1994). Confort moderne : une nouvelle culture du bien-être. Paris : 

Autrement. 

Shen, W. & Parsons, K. C. (1997). Validity and reliability of rating scales for seated 

pressure discomfort. International Journal of Industrial Ergonomics, 20(6), 441‐
461. 

Shen, W. & Vertiz, A. (1997). Redefining Seat Comfort, Society of Automotive 

Engineers, Inc., Warrendale, PA, USA, SAE Technical Paper No. 970597. 

Shrimpton, A. (2011). Numerical investigation into the crashworthiness of automotive 

child restraints in transport category aircraft. RMIT University, Melbourne, 

Australia. 

Shrimpton, A. J. (2014). Infant restraint systems in air transport: Injury risk and 

prevention. PhD Thesis,  RMIT University, Australia. 

Slater, K. (1985). Human Comfort. Springfield, Illinois, USA : Thomas Books. 

Smith, D. R., Andrews, D. M. & Wawrow, P. T. (2006). Development and evaluation 

of the Automotive Seating Discomfort Questionnaire (ASDQ)‖. International 

Journal of Industrial Ergonomics, 36, 141-149. 

Solaz, J. S., Page, A., Porcar, R., Mateo, B., Dura, J. V., Gomez, J. A., Prat, J., & Vera, 

P. (2006). Functional data analysis as a tool to find discomfort evolution patterns 

in passenger car seats. Society of Automotive Engineers, Inc., Warrendale, PA, 

USA, Technical Paper No. 2006-01-1296. 

Sperber, M. & Hueckel, R. (2004). Method to qualify carry-on child restraint systems 

intended for use in aircraft and practical application, In Proceeding for Fire and 

Safety Conference Lisbon, TUV Rheinland and Lufthansa German Airlines. 

Stephen, R. & Patricia, R. (2007). Toward Development of Effective Custom Child 

Restraint Systems in Motor Vehicles. Assistive Technology: The Official Journal 

of RESNA, 19(4), 239-248. 

Stevens, E. M. (2004). Design guidelines and evaluation of an ergonomic chair feature 

capable of providing support to forward-leaning postures, PhD Thesis, Texas 

A&M University, USA. 

Suh, N.P. (1990). The Principles of Design. New York: Oxford University Press. 

Switlik, S. (1993). U.S. Patent No. 5,219,203. Washington, DC: U.S. Patent and 

Trademark Office. 



© C
OPYRIG

HT U
PM

 

172 

 

Tan, C. F., Chen, W., Kimman, F. & Rauterberg, G. W. M. (2009). Sleeping Posture 

Analysis of Economy Class Aircraft Seat. Proceeding from the World Congress 

on Engineering WCE Vol 1, London, U.K. (pp. 532-535). 

Tan, C. F. (2010). Smart System for Aircraft Passenger Neck Support. PhD Thesis, 

Eindhoven University of Technology, Netherlands, 

Tan, C. F., Chen, W., Rauterberg, G. W. M. & Said, M. R. (2013). The self-reported 

seat discomfort survey on economy class aircraft passenger in the Netherlands. 

Australian Journal of Basic and Applied Sciences, 7(6), 563-570, ISSN 1991-

8178. 

Thakurta, K., Koester, D., Bush, N. & Bachle, S., (1995). Evaluating Short and Long 

Term Seating Comfort. Society of Automotive Engineers, paper no. 950144.  

Shen, Y. T., & Smith, S. (2009). Product Redesign Using TRIZ and Contradictive 

Information from the Taguchi Method. In Global Perspective for Competitive 

Enterprise, Economy and Ecology (pp. 487-497). Springer London. 

Transport Canada. (1999). Advisory Circular 0155: Brace positions for impact. 

Transport Canada: Ottawa. 

Tsai, Y. F. & Perel, M. (2009). Driver’s Mistakes When Installing Child Seats. DOT 

HS 811 234. National Highway Traffic Safety Administration, US Department of 

Transportation, Washington, DC. 

Tsutsumi, H., Hoda, Y., Tanabe, S.I. & Arishiro, A. (2007). Effect of car environment 

on driver's comfort and fatigue‖, Society of Automotive Engineers. Inc., 

Warrendale, PA, USA, Technical Paper No. 2007-01-0444. 

Transport Canada. (1991). Summary of Regulatory Policy and Procedures for the 

Restraint of Infant in Aircraft. Aviation Regulation Directorate Passenger Safety 

Standards. 

Uenishi, K., Tanaka, M., Yoshida, H., Tsutsumi, S. & Miyamoto, N. (2002). Driver‘s 

fatigue evaluation during long term driving for automotive seat development. 

Society of Automotive Engineers. Inc., Technical Paper, no. 2002‐01‐0773. 

US Department of Health and Human Services. (2012). Anthropometric Reference 

Data for Children and Adults: United States, DHHS Publication No. (PHS) 2013–

1602. 

Van Rooij, L., Harkema, C., De Lange, R., De Jager, K., Bosch-Rekveldt, M. & Mooi, 

H. (2005). Child poses in child restraints systems related to injury potential: 

investigations by virtual testing, Paper Presented at: 19th International Technical 

Conference on the Enhanced Safety of Vehicles (ESV); Washington D.C., June 6–

9, 2005. 

Verver, M. M., Van Hoof, J., Oomens, C. W. J., Wismans, J. S. H. M. & Baaijens, F. P. 

T. (2004). A finite element model of the human buttocks for prediction of seat 

pressure distribution. Computer Methods in Biomechanics and Biomedical 

Engineering, 7(4), 193‐203. 



© C
OPYRIG

HT U
PM

 

173 

 

Viano, D.C. & Andrzejak, D. V. (1992). Research Issues on the Biomechanics of 

Seating Discomfort: an Overview with Focus on Issues of the Elderly and Low-

Back Pain. Society of Automotive Engineers. Inc., SAE Paper 920130. 

Vink, P. & Brauer K. (2011). Aircraft Interior Comfort and Design. Boca Raton, FL: 

CRC Press. 

Vink, P., Bazley, C., Kamp, I. & Blok, M. (2012). Possibilities to improve the aircraft 

interior comfort experience. Applied Ergonomics, 43 (2012), 354-359. 

Virzi, R. (1992). Refining the test phase of usability evaluation. How many subjects is 

enough? Human Factors, 34, 457-468. 

Vrkljan, B., Boyd, H., Moher, C., Snowdon, A., & Altenhof, W. (2012). A usability 

analysis of the car seat challenge protocol for premature infants. In 22nd 

Canadian Multidisciplinary Road Safety Conference, Banff, AB, Canada. 

Weaver, N.L., Brixey, S. N., Williams, J. & Nansel, T. R. (2013). Promoting Correct 

Car Seat Use in Parents of Young Children: Challenges, Recommendations, and 

Implications for Health Communication. Health Promotion Practice, 14, 301. 

Weber, K., Lehman, R. J. & Schneider, L.W. (1985). Child Anthropometry for 

Restraint System Design. Technical Report Documentation. UMTRI-85-23. 

Weber, K. (1995). Rear-facing Restraint for Small Child Passengers - A Medical Alert, 

UMTRI Research Review, 25(5). 

Weber, K. (2000). Crash Protection for Child Passengers, UMTRI Research Review, 

31(3). 

Wereley, N. M. & Choi, Y. T. (2005). Mitigation of biodynamic response to vibratory 

and blast‐induced shock loads using magnetorheological seat suspensions. 

Proceeding from the Instn Mech Engrs, Part D: J. Automotive Engineering, 

219(6), 741‐753. 

Wilkinson, S. (2004). Focus group research. In D. Silverman (ed.), Qualitative 

research: Theory, method, and practice (pp. 177–199). Thousand Oaks, CA: 

Sage. 

Winston, F., Chen, I., Smith, R. & Elliott, M. (2006). Parent driver characteristics 

associated with sub-optimal restraint of child passengers. Traffic Injury 

Prevention, 7, 373-380. 

Winston, F. K., Durbin, D. R., Kallan, M. & Moll, E. (2000). The danger of premature 

graduation to seat belts for young children. Pediatrics, 105, 1179-83. 

Wirotrattanaphaphisan, K. (2007). Innovative Conceptual Design for a Convenient Car 

Seat. MSc Thesis. King Mongkut‘s University of Technology North Bangkok. 

Wokes, F. (1996). Development of a Child Restraint System for Aircraft, Proceeding 

from the International Society of Air Safety Investigators Seminar Part 2. 



© C
OPYRIG

HT U
PM

 

174 

 

Woon Park, D. & Suk Yoo, W. (2009). A study on the design of a child seat system 

with mutipoint restraints to enhance safety. Journal of Mechanical Science and 

Technology, 23(2009), 3316~3322, Springer Publication. 

World Health Organization. 2007. Travel by air: health considerations. Retrieved 3 

March 2007 from http://whqlibdoc.who.int/publications/2005 

/9241580364_chap2.pdf 

Wu, Q., Luo, S., & Sun, S. (2006). A computer-aided driving posture prediction system 

based on driver comfort, Proceeding from ICAT2006. 

Yamashina, H., Ito, T. & Kawada, H. (2002). Innovative product development process 

by integrating QFD and TRIZ. Int J Prod Res, 40, 1031–50. 

Yeh, C. H., Huang, J. C. Y. & Yu, C. K. (2011). Integration of four-phase QFD and 

TRIZ in product R&D: a notebook case study. Res Eng Des, 22, 125–41. 

Yen, S. B. & Chen, J. L. (2005). An eco-innovative tool by integrating FMEA and 

TRIZ methods. Proceeding from the Fourth International Symposium on 

Environmentally Conscious Design and Inverse Manufacturing, Tokyo, Japan. 

Yeo, S. H., Mak, M. W. & Balon, A. P. (2004). Analysis of decision-making 

methodologies for desirability score of conceptual design. Journal of Engineering 

Design 15(2), 195-208. 

Yogandan, N., Kumaresan, S., Pintar, F. A. & Gennarelli, T. A. (1999). Biomechanical 

Tolerance Criteria for Paediatric Population, Child occupant protection in motor 

vehicle crashes. Barcelona. 

Zenk, R., Franz, M. & Bubb, H. (2007). Spine load in the context of automotive 

seating. Society of Automotive Engineers. Inc. Technical Paper, no. 2007‐01‐
2485. 

Zenk, R., Mergl, C., Hartung, J., Sabbah, O. & Bubb, H. (2006). Objectifying the 

comfort of car seats. Society of Automotive Engineers. Inc. Technical Paper, no. 

2006‐01‐1299. 

Zhang, L. (1996). Identifying factors of comfort and discomfort in sitting. Human 

Factors, 38(3), 77‐389. 

Zhang, L., Helander, M.G. & Drury, C.G. (1996). Identifying factors of comfort and 

discomfort in sitting. Human Factors, 38(3), 377‐389. 

Zhang, J. M., Wei, X. P. & Wang, J. (2003). Evaluating design concepts by ranking 

fuzzy numbers. Proceedings from the 2nd International Conference on Machine 

Learning and Cybernetics, pp. 2596-2600. 

Zhang, L., Fortune, D., Werbelow, J. & Chen, L. (2006). Comparison of Load 

Distributions between Human Occupants and ATDs in Normal and Non‐Normal 

Occupant Positions and Postures. Society of Automotive Engineers. Inc. Technical 

Paper, no. 2006‐01‐1435. 



© C
OPYRIG

HT U
PM

 

175 

 

Zhang, Y. F., Wyon, D. P., Fang, L. & Melikov, A. K. (2007). The influence of heated 

or cooled seats on the acceptable ambient temperature range. Ergonomics, 50(4), 

586-600. 

Zhoa, J. H. & Tang, L. (1994). An evaluation of comfort of a bus seat. Journal of 

Applied Ergonomics, 25, 386 – 392. 


	Blank Page



