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SUMMARY OF MASTER’S DISSERTATION

Student
Identification 81133094 Name Kenichiro Ito

Number

Title

Study of Presenting Information on Head-Up Display System
Using Motorcycle Simulator

Abstract

In this paper, it proposes a new type of navigation system using laser head-up display
technology. The navigation system uses laser technology as a subsystem integrated into the
head-up display system making the whole package sustainable to provide navigation infor-
mation with high quality image, contrast and brightness. With this technology, we assume
it makes the navigation system suitable to motorcycles with head-up display compatible
windshield.

The purpose of this study is to build up a navigation system for motorcycles so that the
driver can obtain information even while driving on public road during day or night.

To confirm the usage of the system, we conducted a simulation experiments on a 3D
driving simulator in a CAVE environment. By tracking driving information and the rider’s
eye focus using a motor scooter driving cockpit, it is concluded that the laser head-up
display navigation system can provide navigation information without exposing the driver
to focus on the navigation information compared to any other kind of navigation system
in the motorcycle field.

From the results of the experiment, we found out that there were differences between the
place showing the information on the head-up display. By looking through the results, we
can assume to where and which to present the information for the driver, not distracting

their driving activity.

Key Word (5 words)
Automotive Navigation System, Motorcycle, Navigation, Head-Up Display,

Simulation
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LOSDING APPLICATION “dspace_eth_solution_exanplel.sdf™ ...

[#1] ds1006 - RTLIB: fpplication is located in RAM. (0)

[#2] ds1006 - RTLIB: DS1006 serial number: 2189727 (0}

[#3] ds1006 - RTI: Initializing ... (7200

[#4] ds1006 - & #ff--------mmmmmmmm e #H (o
[#5] ds1006 - : H# D54504 ETHERNET solution 1.2.0 startup code #t (0]
(#e] ds1006 - : ##f--—-—---"-"-"-"-"-"-"-"-"-"-"-"-"-"»-"""»>"»""0tt o b b i i i i p p p p e e e e e e e e e e e o - (0
[#7] ds1006 - @ File "C:/dSPACE /MATLAB/RTI1006/5Fcn/ds4804_init.c” compiled at Mar 15 2010, 18:23:50 (0)
#81 ds10068 - : DS1006 Processor Board 3.3.8 @ 258BB20Hz (SN 2197270 (0

#9] ds1006 - : RTLib100G Yersion 1.7 (0}

#10] ds1006 - DE1006 Firmware Yersion 1.2.19 (0}

— /e

#11] dsi0o06 - e e e e e e e e P PR R ## (0
#12] dsiooe - (o)
#13] ds1006 - : # Requesting a restart of the ETH ... (0}

LOADING FINISHED
MAKE PROCESS SUCCEEDED

#itf Successful completion of Real-Time Workshop build procedure for model: dspace_eth_solution_examplel
##% Finished RTI huild procedure for model dspace_eth_solution_examplel
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# ETX 1: UDP Transmission established again. ID: O, IP:131.113.xx%* .*x*x, Port: (0)

-> ETX 1: UDP send error ID: O, IP Address 131.113.%%x*.%%*x, Port 7000. (0)

-> ETX: Required 64, send -1, ID:0, IP:131.113.%**.%%*, Port:7000 (0)
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ooO oood oooo F O oooo
0000 (ms) ooooo 1358991.152 8 169873.894 3.171 .00227
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0000 (ms) OO 20 460.00 233.69 52.25 350.63 569.37  230.00 930.00
oo 19 354.21 169.39 38.86 272.57 435.85  260.00 1040.00
oo 23 295.65 46.40 9.68 275.59 315.72  240.00 470.00
oo 15 396.67 123.85 31.98 328.08 465.25  240.00 640.00
oo 12 503.33 445.02 128.47 220.58 786.09  230.00 1900.00
0o 16 565.63 470.62 117.65 314.85 816.40  230.00 1930.00
oo 24 302.08 58.61 11.96 277.34 326.83  230.00 440.00
oo 22 405.91 256.01 54.58 292.40 519.42  230.00 1160.00
oo 24 298.75 72.37 14.77 268.19 329.31  230.00 490.00
oo 175 383.54 242.73 18.35 347.33 419.76  230.00 1930.00
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oo 23 593.04 204.15 42.57 504.76 681.32 140.00 1040.00
oa 15 578.00 337.30 87.09 391.21 764.79  230.00 1470.00
oo 12 675.83 325.56 93.98 468.98 882.69  200.00 1330.00
0o 16 654.38 305.29 76.32 491.70 817.05 100.00  1430.00
oo 24 947.08 437.84 89.37 762.20 1131.96  370.00 1870.00
oo 22 753.64 357.78 76.28 595.01 912.27  230.00 1870.00
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oo 15 974.67 305.26 78.82 805.62 1143.71  700.00  1800.00
0o 12 1179.17 491.61 141.92 866.81 1491.52  600.00  2460.00
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oo 24 1249.17 440.70 89.96  1063.08 1435.26  700.00  2140.00
oo 22 1159.55 419.30 89.40 973.64 1345.45 600.00  2200.00
oo 24 887.50 305.20 62.30 758.62 1016.38  500.00  1700.00
oo 175 1078.91 387.71 29.31  1021.07 1136.76 ~ 400.00  2600.00
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Al O0O0ODOOOOO

All OOOOOOO

ooogd windows32
gogoooooo 2.6.1
goooooooo 7601
gooooo 1686
ooooOo Intel Core 15-2520M CPU @ 2.50GHz
oo0o00oO0ooooood Windows 7 Professional 64bit
goooooo SP1
RAM 8.00GB

Al2 O0D00O0O0OOOODOO

e Ngraph for Windows version 6.03.53
e Jw_cad Version 7.11
e IrfanView Version 4.35

e [llustrator CS2 Tryout version.

Al3 O0000O0O0O0OODOO

e AvitUtl version 0.99m
e AVInaptic (16-12-2011)
e Media Player Classic 1.5.3.3996 MSVC 2010 SP1 (SSE)

Al4 O0D00O00OODOODODOO

e IBM SPSS Statistics Version 20.0.0
e Microsoft Excel Version 14.0.6129.5000

Alb 0O000O0O0OODODOOODOOOOO

e Emeditor Professional (64-bit) Version 12.0.3
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e GnuWin32 Version 0.6.3
e Perl v5.16.1
e Vi Improved version 7.3.772

A2 0O0D0D0OO0O0ODDODOOO0ODOOOOOO

A21 OO0
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A24 10000000

A3 000000000

A31 EMROODOODOOODOOOOO

#!/bin/bash
# start
VERSION="0.0.001"

if [ $# —1t 1 ]; then
echo"OODOOOOD 100000000 O0O ($#)" 1>&2
exit 1
fi
if [$1 = —h |; then
echo "Version:${VERSION}"
echo "usage: ,CSV_File [Start FrameCounter]  [End FrameCounter]" 1>&?2
echo "under development..." 1>&2

exit 1
fi

© 00 N O Ut kA W N

e e
S U W N = O

echo "checking, if $1 exists..."
if [ —f $1 |; then
echo "[0K]" 1>&2
echo "copying file for backup...$1.bak..." 1>&2

= e
© 00
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20 cp $1 $1.bak
21 echo "[0K]" 1>&2
22 else
23 echo "[NG]" 1>&2
24 echo "The file doesn’t exist! plz check filename..." 1>&2
25 exit 1
26 fi
27
28 echo "Removing error row’s to $1_rem.csv..." 1>&2
29 sed —n "/999.0/w $1_new.csv
30 Luouuuun/999.0/ 1w $1_rem. csv" $1
31 echo "[0K]" 1>&2
32
33 echo "Finished!" 1>&2
34 exit 0;
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#!/Perl/bin/perl
use strict;

use warnings;
use Math::Round;

my Qgetlines;

open(IN, "<" . ’CXY_filenametocalculate.csv’);
@getlines = <IN>;

close(IN);

print "Finished, reading csv, file.\n";

my $obtainedlines;
my $calcx;
my S$calcy;
my %teiryulines;
my $j = 0;
my $h = 0;
my $count;
my ($addteiryux, $addteiryuy, $checkteiryuxm, $checkteiryuxp, $checkteiryuym,
$checkteiryuyp);
foreach $obtainedlines (Qgetlines) {
($calcx, $calcy) = split(/,/, $obtainedlines, 2);
$addteiryux=0; $addteiryuy=0; $checkteiryuxm=0; $checkteiryuxp=0;
$checkteiryuym=0; $checkteiryuyp=0;
$j++;
(8] == 1) {
print "Initial, complete!\n";
$h++; $count=1;
$addteiryux = round($calcx);
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28 $addteiryuy = round($calcy);
29 $teiryulines{$h} = "$addteiryux,$addteiryuy, $count";
30 print "$addteiryux,$addteiryuy, $count\n";
31 print "$teiryulines{$h}\n";
32 }else{
33 my ($addteiryux, $addteiryuy, $count) = split(/,/, $teiryulines{$h}, 3);
34 $checkteiryuxm = $addteiryux—100;
35 $checkteiryuxp = $addteiryux+100;
36 $checkteiryuym = $addteiryuy—100;
37 $checkteiryuyp = $addteiryuy+100;
38 if($checkteiryuxm < round($calex) && round($calex) < $checkteiryuxp &&
$checkteiryuym < round($calcy) && round($calcy) < $checkteiryuyp) {
39 $count++;
40 $teiryulines{$h} = "$addteiryux,$addteiryuy, $count";
41 } else {
42 $h++; $count=1;
43 $addteiryux = round($calex);
44 $addteiryuy = round(S$calcy);
45 $teiryulines{$h} = "$addteiryux,$addteiryuy, $count";
46 }
47}
48 }
49 print "Found $h TEIRYU!! jout of_ $j!!\n";
50 print "Now writing jto,csv...\n";
51
52 my Soutputlines;
53 open(OUT, *>CXY2-teiryu.csv’);
54 foreach (values %teiryulines) {
55  my ($ax, $Say, $ac) = split(/,/, $_, 3);
56  if(12 <= $ac) {
57 print OUT "$_\n";
58}
59 }
60 close (OUT);
61 print "Everything, done!";
62 exit(0);
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