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Abstract. As technology advances, new tech influence the seat design with better ergonomics and 
new HCI, considering the cost of replacement, the airline companies does not replace seat system. 
But designers should carry out a series of re-optimized design in ergonomics and HCI.This paper 
describes an intelligent seat’s system, which is supposed to be used for the airplanes or similar 
conditions. This system consists of redesigned ergonomics and HCI in original seat’s systems. The 
mainly redesign part is the aesthetics and visual modeling for people to receive visual information, 
the ergonomics part for person to receive tactile information, new user’s action innovation for 
people to receive and output information, the redesign of the structure of the system with low 
weight and cost, the functional system environment for people to receive information from human 
through movement in multiple environment. The purpose of the redesign is to improve the HCI 
system with new tech and interaction. 

1.Introduction 

This paper is mainly about the re-design of airline seats’s system for better ergonomics and 
Human-Computer Interaction. To face this change in the development of the seat system, there’s a 
lot of new need of the HCI design of the new tech seat system. The different companies in the world 
start to make HCI design of the new seat system already. [1] Google and Microsoft and other 
USA’s companies focus on the HCI based on the tech. Japanese companies focus on the tech & 
culture behind the design. 

Technology has a rapid development in the field of aircraft seats and seating systems, but the 
airline company hasn’t developed the seat in 7-10 years because the US Federal Aviation 
Administration (FAA) of the head injury criterion (HIC) is strict expensive and complex to take a 
long time, the test is when aircraft emergency landing or the situation which plane couldn't take off, 
passenger’s head should not being much of an impact by the redesign of the seat system. Its 
program is to ensure that passengers can survive (and preferably stay awake), so passengers can 
promptly fled away from the accident. The face is a fragile part of the body when it hit the screen, 
which will reduce the chances of passenger's escape. [2] 

Some passengers have complaints about the discomfort of the seat's system offered by some 
airline company. They think the HCI and ergonomics of the seat system is outdated for a long time. 
So the designers should carry out a series of re-optimized design in ergonomics and HCI. this thesis 
describe a redesigned system based on research of the new tech and interactive. The design I 
propose is based on the User’s Centered Design. This re-design of passenger seats for the use in the 
aircrafts or other tech seat systems fulfills the following needs: Comfort, Optimizing passenger’s 
space, Functionality of IFE (In Flight Entertainment). This paper will focus on the following 
research areas: Aesthetics, Ergonomics, Innovation, Functionality, Weight, Interaction. 
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outputs have different performances at different time. Specifically, for extracting the proposed 
cardiorespiratory information from the original signals, some adaptive data processing algorithms 
both for PVDF film sensor and for conductive fabric sensor should be considered and developed. 
Simple and powerful data processing algorithms according to cardiorespiratory information to extract 
from PVDF sensor output and conductive fabric sensor output are therefore described and testified in 
following. 

Table 1: The pressure distribution on the backrest surface[4] 

 
No lumbar pillow Small lumbar pillow Middle lumbar 

pillow Large lumbar pillow 

μ SD(N=6
) μ SD(N=6) μ SD(N=6

) μ SD(N=6) 

Weight/kg 13.95 8.7 15.7 9.41 16.53 8.74 17.00 9.59 

Surface/ cm² 994.4 143.5 1180 154.9 1249.4 134.5 1246.9 135.6 

Pressure/ kPa 1.34 0.64 1.28 0.59 1.28 0.53 1.32 0.58 

Maximum/ kPa 3.28 1.04 3.33 1.04 3.28 0.81 3.56 1.18 

Slope/  0.26 0.05 0.30 0.06 0.28 0.04 0.29 0.05 

Maximum 
slope/  1.63 0.33 2.12 0.60 2.25 0.29 2.18 0.82 

Table 2: Correlativity between subjective and objective evaluation results[5] 

 Weight/kg Surface/cm² Pressure/ kPa Maximum/ 
kPa Slope/  Maximum 

slope/  

Lumbar 
comfort 0.679 0.661 -0.227 0.196 0.022 0.613 

Back comfort 0.982 0.971 -0.514 0.536 0.58 0.934 

Shoulder 
comfort 0.864 0.933 0.855 0.326 0.922 0.968 

Neck comfort 0.776 0.868 0.91 0.219 0.948 0.923 

Total 0.965 0.987 -0.654 0.415 0.657 0.976 

 
From the above information, the product are able to analyse ideal seat height and area for 

construction and the support areas that should focus on as well as other information that should not 
neglect. 

Firstly, the passenger’s back will be in most comfortable position when it is not restricted to a 
given space. This is when the lumbar vertebra will be in a lordosis position*. As a result, the back 
and bottom of the seat should be strong enough to support the weight of the passenger. 

An adult’s lumbar vertebra point force point is about 23cm to 26cm higher than the seat. Thus, 
following these measurements, the product should model the support to be higher than the force 
point so that it is strong enough to support the back when the passenger laid back. 

The two most important points should also be placed on shoulder rest and lumbar rest. However, 
most of the time, lumbar is the dominant part that exerts the force. Back rest can be ranged from 
48cm to 63cm in width and 35cm to 48cm in height. 

Secondly, when the passenger is seated, only a small part of the bottom is in contact with the seat 
surface. After our detailed calculations, it can be found that nearly 75% of the weight is supported 
by 25cm2 of this contact area without a cushion. Not only will this cause a huge pressure exerted on 
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our back, leading to soreness in our backbone area, it will cause sharp pain and aches after 
prolonged sitting. Adding a cushion will greatly decrease the pressure exerted on the back, by 
increasing the contact surface. A cushion acts as a support for proper seating position. [12] 

Lastly, from our vivid observation and surveying, it has found that passengers will not remain 
rigid in their seating position for a long time. Thus, to optimize our use of material, it will be more 
logical and cost efficient to reduce the amount of material used in the construction of seat back, 
while not forgetting to maintain the comfort of the passenger throughout the flight journey. 
4.1.Size of seats 

Based on the research, it acquire the dimensions of seating position of both genders so as to 
maximise the comfort the majority of our passengers. 

Table 3: Optimal adjustable range[6] 

Area 
Male Female 

Lx/mm θ/degree Lx/mm θ/degree 

Neck and 
shoulders 670-770 10-20 570-620 10-15 

Upper limb 570-670 5-20 570-620 0-15 

Truck 620-720 10-20 570-620 10-20 

Lower limb 670-770 5-20 620-670 5-20 

Operating gear 620-670 0-10 570-620 0-15 
Lordosis is the inward curvature of a portion of the lumbar and cervical vertebral column 
This data forms the basis to our modelling work as our requirement is to fulfil the criteria of 

population, taking 50% of the passengers as men. The following takes the 50th percentile of each 
data: 

Table 4: 50th percentile of data in Table 3[13] 
Area Lx/mm θ/degree 

Neck and shoulders 620-695 10-12.5 

Upper limb 570-645 2.5-12.5 

Truck 595-670 10-20 

Lower limb 645-720 5-20 

Operating gear 595-645 0-12.5 
Conclusion: 
Cushion area: ischium endures the largest pressure which decreases gradually as it spreads out; 

the smallest pressure is supplied by the thighs. 
Back rest can be ranged from 48cm to 63cm in width and 35cm to 48cm in height: shoulder 

blade and lumbar vertebra are two main supporting points and pressure gradually reduces outwards 
along the two points. 

The right and the left back seat experience the same pressure. 
The seat should suit the shapes of back, legs and the bottom of thighs. 
Two supporting points: one is between the fifth and sixth thoracic vertebras; the other is on the 

waist. 

5. Interaction—transmission & reception of information from humans through 
movement 

To make the system have a cleverer HCI and make it more useful, the design makes the system 
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 [3] Wright Peter ,Exploring Gesture Sinification to Support Reflective Craft Practice, What do I 
hear? Communicating with Sound, Proceedings of the ACM CHI'15 Conference on Human Factors 
in Computing Systems 2015-04-18 v.1 p.67-76 
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Extended Abstracts of the ACM CHI'15 Conference on Human Factors in Computing Systems 
2015-04-18 v.2 p.789-796 
Hee describes the findings from our exploration on content user experience for next-generation live 
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(<2.5 mm) and one long travel keyboard (4.0 mm). The magnitude and angle of the typing forces 

158



  

 

were measured in the x-, y- and z-axes using a thin, three-dimensional force platform. The aim of 
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