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Abstract

With the technological development of computer, communication, consumer electronics and
related products, the global positioning system (GPS) of in-vehicle navigation systems (IVNS) can be
integrated with communication, information, entertainment and personal service products. However,
the in-vehicle navigation systems may not reach users’ requirements although nowadays they offer
more various functions. In fact, too many additional functions and information will increase users’
burden. For example, inadequate user interface information, might cause the user difficult to operate;
unsuitable icons and inappropriate framework configuration will confuse users; redundant functional
items and unsuited hierarchical configuration are not only waste drivers’ time on looking for the
functional items but also increase the driver's mental workload. Therefore, the human-computer
interaction interface in the in-vehicle navigation systems should be designed and developed based on
users’ cognitive behavior to present the content with the most comprehensible way. The objective of
this research project is to analyze the influence of operation performance caused by key factors that
transmit information in the process of human-computer interaction when using an in-vehicle navigation
system. Followed three stages of assessment and analysis on graphical user interface, hierarchical
menu, and the information display mode of electronic guide map, the in-vehicle navigation system will
be re-constructed based on the data collection and analysis of marketed in-vehicle navigation systems.
In this research, the concept of virtual reality (VR) will be applied to develop a simulation experiment
of vehicle driving to assess the operation performance and improvement of the system.

In the first year of this research, a market survey was proceeded to identify user requirements
for functional items of in-vehicle navigation systems. The hierarchical cluster analysis was used to
classify the hierarchical configuration of functional items. Note that the fuzzy analytic hierarchy
process was also used to determine the design factors of framework configuration. A process for the
design of the functional icons was employed. At the end, an in-vehicle navigation system was
developed based on the high demand functional items and clustering rules, design factors of interface
and the features of functional icons. The second year of this research takes the PND (Portable
Navigation Device) type of INVS as a targeted product to develop the optimum display of character
images. The research collected 67 PND to generalize a simulated screen that represents navigation
screen for the optimum-experiment and reduced the number of 48 groups of character images to 26
groups. These 26 groups of character images use the hierarchical cluster analysis to identify 10
represented fore-color/back-color images and 3 character-attributions and character-styles as the
foundations in the optimum experiment. The information of users’ features and experimental data will
be applied in the training-stage of neural network. The research inputs 2 groups of user feature data
into the trained network as samples to generate 2 optimum displays of character images. The
recommended character images can be applied to the development of digital contents and reduce the
time in setting attributions of character images. As to the third year, the research focuses on the
projection techniques of Head-up display (HUD) in the in-vehicle navigation systems. The research
explores the feasibility of INVS using HUD techniques on windshield instead of lower diver’s head to
see the monitor. To help determine the essential information of INVS for safe driving, the research
makes experimental analysis and Back-Propagation Neural Network training. The projector-style
navigation interface for different ethnic groups and its projection position is then identified and
recommended.

It is expected that through the implementation of this research, the following results can be
obtained: (1) the connection between the factors of graphical user interface in the in-vehicle navigation
system and user awareness, (2) the optimum structure of the hierarchical menu and digital contents on
operation performance, and (3) an appropriate mode of electronic information display on windshield
of vehicles. In addition, this research will provide referencing information and research process with
designers to help establish users’ awareness on the graphical user interface and the information
transmission mode of in-vehicle navigation systems to make human-computer interaction be more
humanized and intelligent.

Keywords : In-Vehicle Navigation System, Icon Design, Interactive Interface Design, Digital Contents,
Back-Propagation Neural Network, Head-up display, Graphical User Interface
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" Create Network or Data - | = & |

Metwork | Data
Name
network_hud_type
MNetwork Properties
MNetwork Type: Feed-forward backprop -
Input data: .hud_typep -
Target data:  hud_type_ t x|
Training function: (TRAINLM  ~ |
Adaption learning function: LEARNGDM -
Performance function: | MSE v

MNumber of layers: 26

Properties for: .Layerl |

Mumber of neurons: |1

Transfer Function: \PURELIN |

[ [ View H ¥ Restore Defaults ]

l ¢ Create H @Close ]

Jfl 28 IR R ﬁ‘é« )'é IE I T
(5) 3 TiE) BIRAEA SRR & I D RE ’Qﬁt B = P 7k = #(epochs)=1000 ~ 1
§ 75 (mu_dec)—O.l . @%7; P (goal)—0.00l < g R FF (mu_ine)=10 ~ & % L
e (mu_max)=10000000000 B TR R (mu_grad)=0.0000000001 ~  ed= 45 B
(mu)=0.001 % o & 77 3 B £ He2 2% TAoW] 29 “57 o
11 Network: network_hud_type e e e ] (== =
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