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Evaluation of Motorcyclist Visual Information Capacity Using the Head-Up Display
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Recently, automobile navigation systems are widely used designed with the visual information capacity controlled.
On the other hand, current motorcycle navigation systems have not been designed dedicated for motorcycle use,
potentially having risks or is not being used efficiently. Regarding it is known that motorcyclists have characterful gaze
movement compared to the automobile driver, it is important to consider the visual information capacity. Despite the
fact, we have been proposing the use of head-up display technology. Although since we only focused to prove the
concept, we have not been taking into account about the fact of information amount necessary to provide. Thus, in this
paper, we discuss about designing the information to present on the head-up display suitable for motorcyclist. We
conducted a simulation experiment comparing different kind of characters with different amount of information
evaluated by the motorcyclist gaze point movement. From the experimental results, we conclude that using symbols or

Hiragana is possibly the necessary character type to present compared to Kanji or English words.

Key Words : Head-up Display, Immersive CAVE, Motorcycle Simulator, Navigation System, Human Interface

1. LIz

WigHEEH O —F s —a v A7 A (BUF, —7FE) FASEL L TWDHDIZE~, HB) imHH
DI—F EIRE L L TWew. BB g —F EOW LB ENLTWAJRE E LTI, Wiy B B #I b~ i
EEETDOILEND D20, BERAARER D —F EO/NUT ¢ 27 LA TIIE IR E D 2 LW
ZERBITFON, I—FEEFATIEVEENSLIDICHLELLTEL L W EEZ 5hDD, 22 T%
HONTEEF CHIEMERD ZENRHG L EZOND Y RT v 7T 4 AT LA Z VISR RERE 2 2
LTV,

INETOEZLOMENGIL, ~y KT v 7T 4 AT LA ZHOTERIERIIBNT, HlaEs LT
BRI RALEDRL, HoRICH LIz ElE G5 YRS s ZENHOMNE o7, L LARNRS, ZhAbo
FERCTHWIRERII Y RT v 7T 4 AT VA GO T OICHE SN2, T 21HHRZE Db OOt
ILE AT TR, I—F E D8R T A RITE T AL 72 EOSERIEREBETH Z N TEH -
O, RS TIHERERZOLDIZESEH T, HFREEEIZOWV CGIHMEEREZIT- 7.

AFSCTHE, MBS E LCRUEREZ AT DIERE LS & 3 FEOCTRO AR 4 MO EHFER ]2 A\
THHRIREREITo 72, BRROICIE, BARASE 6y R 2 L—2 20T~y KT v 75 4 A7 LA ~DIE#R
PR IR A U CGEliRE O SRR OB EN T — & 23 L=, FHAE RS, TEERE AR E RIS LT
Ho 0 LT HAS B ORI 23140 L, B8 _dmanEis 2l L7 n B moOBEEIZ OV TR U 5.

TR, BERBRTRISE VAT LATPA L - v R T AL MR (T 223-8526  #h4S) I IRRREATALIK B 5 4-1-1 )
2 ER, BESBKFERTR VAT LATHAL L - 2D AL MR
E-mail: aa@z7 keio.jp

[No.15-23] BAHHZES £ 25 AR A TR - RAT LR ESE ERTE(20159.23-25 EHEEHH)



2. BRI _REEGREAOERIEE

2-1 EHREICONT

— RN ADZT HIERITF DO EE H ST EE L LT Shannon®iZ L A EHREDE 2 T L<mbhTky,
LR & AW RBEE S 2 DA FAVBNTWS. £ 2 OFREDOE 2 Il 5E, M==
— 11 > DIFHRALEEFE DFIBRD & e KOTF BRI SEEIFIE 50bits & EDNTEBVO,  [HFROTHEFM R 25
BT 25AICHCLND. £ ZTAFRIZBNTH ZNHOHEZHWT, IRIEROERELTXT bit K
LCEZDZ L LT

TEHLEHED ERRH 5 Z 0D, THERENEZ D CEME TR L CHEET HRHHSE 2 2 DIZARE 2
FThsn. TORFEREDLTFaHTe L) B T CIESCTFE OB EGRFRAE 2 5 2 L IIR S
TR TX B, BMIC 1 CFHE A5 T EICEREFRIA 1 SCF0HE 2 O < BEIME TR Cli i = & AEREREEh O &
HFERI R END DN THNEDE E7- IREGEB O S O D ERS OB E MBIk, SUFHIOFRMITH D
FEDOCFH A —BL L UCREER L o DLR A B A0, BEEZ06 L CELR 28T Hiaai b o T s
O SF D, FEHEIFEZE 2 5B8EROFESHFHRES T TIIRL, HiEL LTOEFROE®RE TEET L
EWRHD.

PR T DIERIC TR L2556 T, HREOE X TS CTFOREICLY 1 LFEHT2 ) OFHREITRD
LD, T2 & X0 LB ROBEEE, WE, FEE, BEHEE0 REFEOXFNHHZ 06 1 XFHT-0 D
FEET 6.17bit EBEX D ZENTE D, [FRRICTRED T L7 7 Xy FOBAIL26 LFETH DT, 470bit &%
ZHZENTED. £z, WFIILTORENZ N L TH LN TW DA B2 2 % T 2136 X7
EFHELIZEE, 1| LFEHT-0OFHREIL11.06 bit 725, ZobXx, z2iE TR LW EREZOLN
7L PEECRBITHE NIL) & [Star) &7e0, ZFHLE4L12.34 bit & 18.80 bit DIFRELHTHZ L L7220,
BEFD11.06bit L 72Dy MIE D, ZOXIITHESLEROH HIEREELRHE L LI2HATE, —D0R
ROERIREZIT O LHEITBNTYH, FIFAT L CFRECCTEIC LV IEREN R D 2 LD, TGRSR
LRERDHIGTE, IRMRBERGEEE 2D ETIIRT 2 LT A RSVNENH D Z ERNDND.

22 EHEEANOERIZEICONT

BN & D LA T B oI BRI, A B2 DR TO RIS, A DA EEICR LT
LEDOLNDIGEICEVENT D LEDN TS, EELYDZNETOAB v I = L—Z 2FIH LA
RPLS, AE) Y I = L— 2 THEIRREETT ) 2 &2 b & O ONGE ORI, FEErFOIREKIES)
DOIEARREH & 135272 DIEREEHER-E R F DN D Z L B3O > TS, TOFER, BROEHREEHETH D
50 bit/s DEHFREITAT _His I 2 L— X OIEHRICH L IND Z LAV SN TN 5.

E7o, BB E@REZER L TOSRTIE, HRREEE ST 57120 TR, FRRIEIC Ko TER
TEBHNT/2 > TLEWLEEIRICEE L 5 A TLED Z L 2BE LT3 b, WA By —7
EOIEMIZE L IR AGBEC T 2 BRT O RS, AAABE LERPOEDLHA FT A W DFET
B, BB RE T —F CIR L CERAOB E 0 B R EAT O LER D D,

3. iEHEEERTESRER

21 HiCIXEREDEZ T L, RNREREEERFTT 57O S E S ERCFREHEOFHEBE T &
ThHdIEIZHOWTim U7, 56 2.2 fiClid B Eh i 2 Eiis b OEis g (25 U TR RIBE 2 Red 5720122
FTHOLMNIR->TWNWEHZ L L, METAHRIARICTONWTH U, b0 L kY, R IEREEES
BEtT212H720, LFOREB CORBRFNBMNETH DL EEZLND. 70, FEHEEOENE BFHHERE O
BT 52 L0 b BB i eEiR T OREE CRRIZAT O MENRHD. TD7w, Kia B\ TITL M &5
MO T DEAEE s L 2 L—FZ2FIHAL, ~y RT7 v 7T 4 A7 LAk DR IR &1 T

o7z



Figure 1 Immersive CAVE experiment environment with head-up display
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Figure 2 Recorded movie from eye-mark recorder with gaze point explanations

Information Start looking Finish looking
presented information information

__1_________r____________r@@@>

Detection time Observation time

Figure 3 Defined durations for data analysis

Figure 4 Experiment course



3-3 EEBRER

FEER T EA B Emen AR T D 20 RO BME 3 41Tk LT T o 72, FOFER, 340 B4AE 432 B T2 1T
ST, FAEFHIEE X VSO EEO a<E LR EOREN LT — 2L E1T9 Z L REEERFEITICEA L CiE
IINTRRNDERIN L, AT AIRERT — ZIXEFH 403 T— X ThoTo. 7ods, PR LIERFAERNT T o &4 AN
SN2 OB AR DOERR I THOIL TN RN 2D, T2 403 77— ONFRE K 1 IR
T—HOWNTET, BFHED] L TERLE Z R T LB ot E OO NT A, SRR - ARRREERT IR LT
ENEIToTZ. T OFER, FEERITOWTIORF LA ERZET RS, TRRRRHITERENNICE L T 1%4
B (p=0.001) Tholz. HFHREHNCE L CTHARRKH CHRREN RO, ZELK (Tukey @ HSD) %17
ofz. FHHT — & OFHIE AR RS, SEEROMREEZR S IORT. RO EAERITH LR - HE8
RN T E BT otz

Fiz, CFFEHOEHRECERET L EHEEZR2ICELD .

Table 1 Obtained samples from the experiment

Character Type
Subject Symbol | English | Kanji | Hiragana | Total
A Position |Lower Left 18 12 16 22 68
Lower Right 14 24 12 18| 68
Total 32 36 28 40| 136
B Position |Lower Left 18 17 14 20 69
Lower Right 13 12 16 18] 59
Total 31 29 30 38| 128
C Position |Lower Left 15 18 17 19 69
Lower Right 18 18 18 16| 70
Total 33 36 35 35 139
Total |Position |Lower Left 51 47 47 61| 206
Lower Right 45 54 46 52| 197
Total 96 101 93 113| 403
(second) | o z
400 | . =
3,00 an o
"é 2,00
1.00]
o0 Symbol English Kanji Hiragana
Character Type n=403

Error Bar: +/- 2 SD

Figure 5 Experimental results of observation type



Table 2 Mean data of experiment results

Character Type |Bits per letter [Letters presensted (mean)  |Bits presented (mean) [Observation time [g] (mean) Bits per second (mean)

Symbol 517 100 517 132 578

English 470 381 2778 168 2030

Kanji 11.06 154 1700 168 1417

Hiragana 617 338 22008 129 23.30
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Table 3 Comparison of observation time between experimental environments

Ervironment: Standard room Environment: Driving simulator

Task: Press ten—key button Task: Maneuver motorcycle
Character Type |Ohservation time (sec) Character Type |Observation time (sec)
Symbol 055 Symbol 132
English 132| |English 168
kanji 087  (Kanji 168
Hiragana 1.10| |Hiragana 1.28
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