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ABSTRACT 

A new road map visualization method at window 
shield display for vehicle driver is proposed. Road 
structure ahead of a vehicle is shown by CG line 
segments at the upper area of driver view in 
augmented reality fashion. Road line segments are 
virtually placed as if they are lifted up in the sky. By 
our new visualization method, the rendered CG does 
not occlude objects and roads that are crucial for 
drivers. Yet the drivers can easily understand the 
road map because the road line segments in the sky 
has vertical correspondence with the road on the 
ground. We have implemented a prototype of 
window shield display and realized our new  
visualization method on a vehicle. We also conducted 
a preliminary experiment for evaluation. 
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Figure 1: A snapshot of Lifted road map on our prototype 

windshield display at our campus road. 

1 INTRODUCTION 

Road map is useful for vehicle drivers and it is 
available in-car or portable navigation system. 
However, as the road map is shown in device display, 
drivers have to take their eyes off the road in front of 
them. 

Therefore, windshield display (WSD) is expected to 
be an ideal device to support drivers visually because 
it can show extra information in augmented and 
mixed reality fashion[1][2]. However, information 
display overlapping view of driver should be carefully 
designed because the visibility of roads and objects 
on them is crucial for driving task. 
This paper presents a new visualization method of 
road map on windshield display. The road structure 
around vehicle is expressed by CG line segments, and 
they are rendered up in the sky as if they were lifted 
from the ground. 
Figure 1 shows a snapshot of on-road test on our 
campus road. Shape of the roads is given in advance 
and lifted road map is shown by yellow line segments. 
A subject is seated at passenger due for safety reason. 

2 LIFTING ROAD MAP 

Our basic idea is to visualize the road structure at 
upper area of driver view.  
On augmenting extra information at driver view, (A) 
we should avoid occluding anything important for 
driving mission by visual aid, and (B) the visual aid 
should be simple and easy enough to understand 
without any instruction. 
There are two reasons to show the road map in line 
segments at the upper area of driver view.  (1) The 
upper area has less important objects than the lower 
area. There might be signals and signs, but line 
segments do not occlude them for long time. (2)  
Small alignment error of driver eye point that is 
inevitable in practical implementation makes little 
effect on understanding the vertical correspondence 
between the road on the ground and the line 
segments in the sky. If they overlay on the ground, 
even a little miss-alignment causes negative 
evaluation because the edge of the roads could not be 
visible by the miss-aligned line segments. 
 

 

Figure 2: Concept of lifted road map. 

Figure 2 shows our first idea of lifting road map. If 
the height of the road map plane is set to double of 
the height of eye point of driver, it seems like 
mirrored. After some subject evaluation, we found 
that the road map should be forwarded for better 

*{kitahara,kameda,ohta}@iit.tsukuba.ac.jp 




