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Legibility and Readability of Fonts
Considering Shakiness of HMD Generated from Walking
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Abstract: By using head mounted display (HMD: Head Mounted Display), users can acquire visual informa-
tion in various scenes. However, there are cases where it is difficult to acquire information on the HMD, for
example, when walking, the HMD vibrates up and down due to the landing of the foot, making it difficult to
read the presented character information. In this study, we focus on the font, which is a character design, and
investigate the Japanese font suitable for information presentation on HMD. In this paper, we investigate
the font considering the swinging of HMD during walking. Using 8 kinds of fonts with different designs,
evaluation was carried out from 2 viewpoints of visibility (Easy character recognition) and readability (read-
ability of sentences), respectively. As a result of the evaluation, the font of which the vertical line and the
horizontal line are thick is preferable, when the word is displayed, because the font of which the vertical
line and the horizontal line are thin becomes difficult to be seen by the screen shake from the experiment of
the visibility. Moreover, from the experiment of the readability, the font of which the vertical line and the
horizontal line are thin becomes difficult to read by the screen shake, and the font of which the vertical line
and the horizontal line are thick is preferable when the text of about 30 characters is displayed.
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Fig. 1 UD typeface.
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Fig. 2 Definition of logMAR.
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Fig. 3 Movement with each type of HMD.

Bl BBOENRL, BENT Y ADENS Sk L R EE
AL HMD OFENIIHEET L0, T2, TORNLOEN
T4 v MRS ED &) g B 5.2 5k KIS
HETLULEIH L. RFETlE, FI9HETHICHMD ©
HEFE LAY U A M100 Smart Glasses i LT, =iz
119 . K4 % HMD 123 L COFFIE A B ORETH 5.

4.1 =EEAH&E

Wb X HMD (Vuzix M100 Smart Glasses) %2575 L,
FillE & AT O 2 DDIRVLTEHG T 5. ik CldgbRE I3E
SEREL, BTN Ly FIVETPYRTHEETH LI
HAkm THATT 5. KR T HMD LICFRRSENT 7 *
v b o gk, W R G 5. EERRRHIIIRT 5 HEE
RVEIZHLT, A ATVAHLICEREL, #AFho
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KRG CEMiixd S & L7277+ > MER 4 [ZRTEBD,
BHEAMR 6 FlidEH & T2 v 7R 2 T O AR ST CH 5. &
ZCAMFE T, WEASETICREN L 5A, vz 7 L
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VINERELTHEET 2 LENH Y, ) IS
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DIFETHY, HETHXLFEHI LTI ICTRESN
7274 ThB. B5ITRT L), XFETHA T
BB, LREXFENEL VLI IS, KT 1 LIFTHR
B IEHTEOFEMIZH LT, Flif L IES/N S NI T
A EN5. UDHIT RSN T 11207 2 FHEDOK
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Tx Y MEYRELSRZ DOV TH D, AT [13]
PO T+ v MIHARTH S, THEE b ICEWT &
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295,
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T L CHHERDRL BB ICONTROWRERE o 72,
BATIREEICBIT AR IV BICEALT, OS24 TIZENIE
EEWIERTIE o 2hY, By hF, B, k) E
Wi E oo, Ty ZMRICELT, b UDHIT R
DFHRMS T2y 7 L) bRWHERE L -7, Thid, UD
T RAMERT 4 1T AFRBOTBENRRE L, AL
LFEHAXTH—RYRKRELRZ PR EEZLND.
MRRE AR &1, BEEBREN 2 TR GET (B IR
B, 742 8) Biro/z. OLPRICHLT, RAEEE 7 4
Y NORERRPHEETH o7z (IKEE, F1 399) = 38.068,
p<.05; 74P, Frgy =69.414, p<.05). 74~
FOENFIZBI D Ryan 12 L AL ELRBOFER, 056
DRI BITHEMBICE LT, MSHIEH > %3 > Y20R >
FoMDT N, FEIVBS>EIVY20H, )
MR o7, AYAFICHLT, IREL7 4 v bOKE
MRPHEECTH -7z (KR, Fl1309) = 46.647, p < .05;
74 ¥ b, Fir99) =83.306, p<.05). 7+ FDERR
ICEEILEOREE, MSHHE > I Y Y20 R > 2o
T YN, SHIZRIVB>HEIVY20H=MS Ty
7, LwIORRE Lo/, BEFICELT, RKEE T
DEFERE, BLOZOXENERANEETH -7 (IREE,
F(1,399) = 59.137, p< .05, 7% ¥ I, F(7399) = 19.218,
p < .05 ZZHAEM, Fi7309) = 3.885, p < .05). 74~
NOEMPIIBIFLLELBOER, MS T v 7 > %2
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R>#IVY20B=%IY20H=UD#HITR, I
B=MSIYv 7 >FRIVY2HEVWIFERELR -T2,
F7, REBE 7+ ¥ POREMEMIIBIT 5 FEHRICEL T,
I UY20 RICBIBIREOHMEEZBRNT, ThEhoM
HETHETH o7z, FHILIREBICB T 2L HILBORE,
MSWHEH > 2 3I > B=#3I > Y20B=%3I>Y40B=%
IVY20H=MS Ty 27 =UD¥#ITR, #LC, LI~
Y20R>FIVB=%IY40B=%3>Y20H=MS
T2y 7 =UDHITR &) KDERIZE o7z, BITIR
BICBIUT AL EIBEOME, MSHH > 223 B =#3
Y20B=RIVYOB=RIVY20R=%IY2
H=UD#HITR, ZL T, BIVB>HIY20B=%
IVY20H, BEBEICMS ITY v >8I Y20B=23
Y20 H &) R/NBERICIC R 5 72,

CDOTEDNS, BT LT, #LKE, STk L
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Fig. 6 Cognitive threshold.
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Fig. 7 Recognition time.

T, 220V BEBWERELR->TWS, TV Y Z74RICEL
T, FIPREIZBWT, UDFHITRAMS T v 7121k~
THRWHERE R >TWD, T2, BIDIREETIIMS T v
I3 UDFHITR EFMIIERE LIRS, RTIRET
ERELREND 5.

MR SCTAE S & 02, #BRENN 2 ERGEAT (BR IR
B, 7+ 1) 2707, ULDBRICELT, REOEL)
ROBFEETH 72 (KR, Fi300) = 29.620, p <.05).
HEHFICELT, REOFIHROAFETH o7 (IREE,
Fl1,300) = 42.544, p < .05). EFIZBL T, REL 7+
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Y NDEFMREPEECTH o7z (IREE, Flya90) = 27.694,
p<.05; 74D, Frag =16.044, p <.05). 7+ >

FOERFIZBIT A Ryan {112 X 2 L EILEORER, B3
YA B<FOMOT 4 b, RIVY0H<HIVB
WO E o7,

ZOZENS, 74 v MIEREHEICENZIERELS
RS, BMELRIEIKE 5 3FICB VT, I Y40 B
DX AR D KT + ¥ MR WITRENA D 5.
4.3.2 AlEFM
TERN

TIEHOBEAVNEVIEE, NEOTFOLETH L
BLLTHOIEDNTESL, K 8(a) 25, HIEKRICEL
T, MO RKSPEMICE LR3I 0B, 23 Y208,
BRIV Y40 B BT B &, ERILIREE, SATIREEE g,
MR B BIEERWRIERE R o720 $72, HEHOKE
DEPEAIC R 58IV Y20 R, 23 Y20 B, %3~
Y20 H Z i 2 &, FrilIRRE, HATIREEL D12, HiEDS
KL BBIEEBWRERE 2572, MDA MS B
i, OEBEWHERLE o7, TV ZRICEALT, &bk
BETIIUDH TR O LWFRERE & 57225, HATIREE
TlE, MSITY v 7 ORI WERE 2572, ZhiE, UD
BT RAKAR 7 1 120§ 2 FHEAADHEFEIK E VW 72D
o7+ vk —mYKREAZD70, FERETE
LESHEHICAZ 2720 BWIERE o 7285, LEHEN
TLE) L, FHEPCED D 5720, LEIEMEICH
ZCLEI DL EZLNS.

BEERE N 2 RGBT (B IRRE, 7+~ b)) 24T o
TR, REEE 7 1 v POKERE, BLOZOKEAEHN
HETH o7 (IREE, F 309 =214.610, p< .05, 7 4 ¥
N, Fir399) = 46.610, p < .05; ZZHAEH, F7 399) = 3.483,
p<.05). 74 MOERFEIZBIFL Ryan EIC L 55 E
ORGSR, FEMEIICE LT MS 8 > %3~ Y20 R >
BIVB>FOMOT U b, EWIRERE Lo T2,
REEL 71 ¥ VOKHEAEHICBIT A2 B8RRI LT, 3
TOMAEDETHETH > 72, BILIREIZBI) 5 Ryan
FAC X DL HEILBORER, MSHE >332 Y20R > &
VB> ZFOMDOTF b, LRI R o7z BT
RREIZ BT S Ryan 212 L 2 L EILE MR, MS BHEH >
HIVY20R>HIVY2NB=%3IVY40B =%
Y20H=MS > v 7 =UD# TR, £LTMSH#H >
BRIVY20R>HIVBEBRMOT + >+, MS
SEIVB>HRIVYHOB=FEIVY20H=MS T v
7, LWIHRERE 57z,

INLDORERNS, HE, BHL b, 5 —EUTO
Ml S DYph, wIEIREE, SATIRE L D ISR EL O RS
BB Dot
BEANXFH IR

BERLCF A ZADOFAEI /NS WITE, ASngEd (4 X

© 2020 Information Processing Society of Japan

0.6 1 I
g P T T I I
%‘J 0.4 I -
27 g I T
R
M 0.2
R
0
> > ‘S .
B A @Q‘\ :__r)“ %5&
% 3 e c/l _-l o N
L W
FILIRAE SITIRAE
(a) BEEMA
_ 08
o
< 3 B S I L
L 1
2 06 & L
2 i 1
= I 1
X - 1 I
~ 0.4
EN
o
5 02
B
o3
0
\J > '
%Qg@ c.;q’ RO @QQ\ ,—,,“n A
W S S Y & 004&
L S S N
EpIbiRRE SATIRRE
(b) BRFAXFY A X
140
£ i I
2 I 1
ﬁlzo I i § B & I I
i
i
oo § B B NI B N I I
i | 1 I If
18 g0
K
Ok
60
2
%&% PRI MR n&\* f‘ﬂ c\(;%
N < 5§
m # # P W
[ IsN SATIRAE

(c) EKFiHHE

B8 Wt
Fig. 8 Readability.

DYLEREODIIHD L. K8 (b) 25, BHERICEIL T,
R OK S DSEFFICR L 5283 2 B, #3I2 Y20 B, #
IV Y40 B RIET B &, ERILIRRE, HATIREEL $ 12, Ak
WAHOKRSITHIHI Y Y20 BHFEWKIRE Lo 72,
F72, WEROKRSIHEPEMICRAR B3I VY20 R, &3>
Y20 B, 23 Y20 H Z B35 &, FRLIKE, SATIRE
EBIZ, WAL BT E, BWIERE o7, TV
JRICE LT, #IEIREE, SITIREL DI, UDH IR &
DMS Iy 7DFEPREWHERE RS-,

BN 2 ERGHO T (R LR, 7+ v b)) 2470
ToRER, IREEL 7 4 ¥ PORTRE, BLOEOLKESERA
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HECTHoT (RAE, F(ia99) = 148.457, p< .05; 74 ¥
N, Fiz,309) = 7.011, p < .05 ZKHAEM, F(7,309) = 3.171,
p<.05). 74 Y bOEFHEIIBITS Ryan hIZL 54 HE
I OMER, WRSCT A A LT, MSHEA > 23 »
B=%3IVY20RZHR{MO7+ >, BRI VB=%3
YY20R>HIVY20H, LW iEREL o T2, R
BEL 74 v NOHEAEMICBT A EREICE LT, BTk
BICBITA 74 v PORFREBRNT, 3 XTOMAEDLYE
THETH->7. #IIREEICBI A Ryan 0L AL &I
BEORER, MSHIEH > 23V Y20 R # R 7 + » b,

BIVB>FIVY2H, ZICY20R >%3IY20
B=FIY4OB=FILY2H=MSIT¥v 7, Lwn
IR E o7z,

v

INOHOFELS, FIERETIE, #E2H 52T
DM S D, R LTI A XOMEREFEL 55 2 L%
Moz, BHOKINRLELEI Y IHEHOMT, AL
AR LN, MEOKSOEBIGT,TS hh o7,
FFH A N2UE, AR E CREE G2 2 dH
B, F72, BATIREETIX, 74 v PIREBERSCEY A Xkt
LCHELR SR W LDy hol:.

RAGERE

WRFGEEE OB K EWITE, RS 4 XDk
DY EOFHEED . 1 8(c) 5, HHIEICELT,
MR OREDELE DIV B, I Y20B, 232 Y40
BT 5L, #ILRETIE, BBOKIAPRY A X
THDHHEI VY20 BAWRDBWHERERD, BTIRET
1, BORKEDPKRL B HIZONT, BWFRE L -7,
T, WHREOKEVRLDLEI VY20 R, 32 Y20 B,
VY20 H AT 5 &, f#IIREETIE, HERoRSH
ML mBIZONT, BWERERD, HSTIRETIE, #HEH
ORI VY20 HAPBWHERE o7z, TV vy
I LT, BiE L AR, #EIREETIE, UD o R
DFBRCEETE 2 o 7298, RATIRETIX, MSTY v 2
HEOFVPEIERE o7,

WeBRE N 2 RGBT (R CIRRE, 7+ ) &
TolitR, REDFERNROAFEZTH o7z (KIE,
Fl1,399) = 107.579, p < .05). CNLDFERPE, 7+
YMEmRABMEREICRE L REL T W LD
Mnolz.

4.4 FHEDOEE D
MDA R 2 S, WEHOFRIIC L o T, HEM /1
HOMNT7 4 > ML, WAPRRZOE {45720 T2 HEE
Lobwicd, HAFEDHFEDIERICIIHERD 5\ A
WRANT 4 PPHE LW EVTn5.
WOl G2 6, W OFEAUC X > THER /B
M7+ v M, BPSRZDE R D70 LEIGEAICL
(B 720, HARFED 30 LF-OREDLEOFRIRNIIIL, #E
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WL WVIIHEREDZIRKNT + ¥ DU FE LW &350 5.
F72, INFTCORITMETIE, XTAKIEND L
Wo 2l EEMBEL TP /2720, [UD 74 >~ MR
LTV IR LR, o L LAIE2 S, ##
NGEPELLEE, MOT7+ > bOFHAUD 74+~ b &
DENDLTERMENED L, L) 2 EITRENT.

5 bHh)I(C

AKFETIE, HBATHICAE D A HMD Ofh e 258 L 728130
74 ¥ b OFHl & T E WD 2 DDOBIE D 5T o
7z, WHBEOER,S, HAEOHELZRRSED2HE,
HERL D B VISRV T 4~ R DMFE LW S & D0 o
7z, F72, AEMEOERD?S, HARFED 30 XTFEEDL
AR FIRSE DA, MDD VISRV T + > b8
FE LW eS0T,

LSHBOFEEL LT, HMD ORI & OREN = Z5E L
727 4 ¥ NORERLHAREINOSEANDICHTE 2 5
na.

#E AWFZEO—EBIE, JST CREST (JPMJCRIGE1)
DFBIZEDLOTHA., TR LTHELET.
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