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4 Evaluations of Fonts

4.1 Subjects and Methods

Subjects are three males whose ages are from twenty-two to twenty-four years old.
They have no difficulty in their tactile sense.

The tactile display system was used as an experiment device to present the font
sets. The four font sets that are used in this evaluation are as follows:

(1) The capital alphabets: twenty-six characters shown in Figure A-1

(2) Arabic numerals: ten characters shown in Figure A-1

(3) The symbols standardized in ASCII code: thirty-one characters shown in Figure
A-2

(4) Above three font sets and the small alphabet: ninety-three characters in total

Processes of an evaluation are as follows:

(1) The subject put on the eye mask.

(2) All characters of the font set were presented to subject once. The tester told the
subject the correct name of the character to let the subject know all characters
of the font set.

(3) All characters of the font set were presented to subject at random. The subject
answered the name of the font. The time from presenting the font until the sub-
ject replying the answer was measured, The tester let the subject know the cor-
rect answer afier the subject replied the answer.

(4) Above process was repeated five times.

All answers of the subjects were recorded and all the time required to answer was
measured. Since the subjecis were not instructed how to touch the tactile display, they
were able to use any fingers.

4.2 Results and Discussion

Figure 3 shows the evaluation results of the font recognition. in the case of capital
alphabets. As shown in the figure, the percent correct answer of the both subjects is
more than ninety percent. However, the average time required to answer showed
about two times longer in the subject A than the subject B.
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Fig. 3. Evaluation Resulis of the Font Recognition in the Capital Alphabet.
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Fig. 4. Evaluation Results of the Font Recognition in Arabic Numerals,

Figure 4 shows the evaluation results of the font recognition in the case of Arabic
numerals. The percent correct answer of the both subjects is almost 100%.

Figure 5 shows the evaluation results of the font recognition in the case of sym-
bols. The percent correct answer of the subject B is close to 100%. On the other hand,
that of the subject C is under 90% in average. With the regard to the contents of the
mistakes, snbject C tended to confuse in brackets, for example he mistook the square
bracket for the round bracket twice. He also mistook the round bracket for the angle
bracket. These mistakes of subject C occupy 41% of all mistakes.
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Fig. 5. Evaluation Results of the Font Recognition in Symbols.

Figure 6 shows the evaluation results of the font recognition in the case of all char-
acters, Though the number of all characters is ninety-three, the percent correct answer
in total is more than 90% for both in subject B and in subject C. This result shows that
it is enough to understand the displayed characters using our tactile display system,
However, some researchers reported that the function of the tactile sense deteriorates
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Fig. 6. Evaluation Results of the Font Recognition in Al Characters.

with aging (3), (4). Our previous study also shows that the recognition ability of the
tactile fonts of the elderly is Jower than that of the young. It also shows the learning
effect of the elderly is Jower than that of the young (5). Since the subjects in this re-
port include the elderly, other measurements including a special training program will
be needed.

The reason why the correct answer of subject C shown in Figure 6 is higher than
that of Figure 5 is seemed to be because Subject C has had a few experiences before
this evaluation tests. The other subjects were also able to confirm the correct answer
on each process. It is suggested that the recognition ability of subject C increased by
learning effect while performing the evaluation tests,

With the regard to the contents of the mistakes, the results show as follows. Subject
B mistook “B” for “8” twice. Subject B also mistook “D” for “0” twice. The other
mistakes of subject B were once. Subject € mistook “5” for “S” twice. Subject C also
mistook “D” for “0” twice and “O” for “c” twice. The other mistakes of subject C
were once. It is supposed that we need to improve the design of several fonts that are
observed conspicuous mistakes.
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Eye-Gaze Mouse Interface with Gaze Point Magnifier
Kazuyuki Ttoh"!

Abstract — This paper describes an eye-gaze mouse interface and pointing assistant method, which is developed on normal
MS-Windows operating system. On this system mouse cursor is moved to eye-gaze point, so a user can utilize his/her eye
movement as a mouse-pointing device. Mouse click, drug and ancther button are located on the screen and these works are
executed when these buttons are gazed. And gazing area is magnified only in the gazing condition as an assistant method. As near

around gazing point is magnify, it is easy to move mouse cursor precisely to desired icon or menu button. Particularly it is notable

in the case when a small button like minimize or close button should be selected.

Keywords eye gaze, direction of eye gaze,
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Image Processing and Eye Movement Tracking System with Video Capture
Kazuyuki Itoh !

Abstract — In this report we describe about new ECS (environment control system) for persons with severe physical

disabilities that utilized video capture system and image processing application. The system get eye image through video capture

card and this image is processed on a windows application. Image processing application tracks iris and measures its X-Y gravity

positions relative for a reference point, even if the operator’s head moves. This iris position is utilized as a switch for ECS. A

Werdnig-Hoffmann patient whose voluntary movement is only his eyes uses this system as a TV controller, A power switch of TV

and channel can be control by himself. When he looks at it power switch is on, and when he rotates his eyeball TV channel is up.
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persons with severe physical disabilities,
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Fig.5 Result of image processing
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Fig.9 Movement trace of an iris

d Xmin, d Ymin, Anin OREL, FrUoxVERLE
B UV IREGEENC T A RABIEL HERR T 570z, £
d Xmax, d Ymax, Amax OEREXY v 1 — FOEEOKE
W EAAMEBHEOEICHETAZHICRELTY
b, KVAT ATREREROFAHHECE 5720, 5%
Bk ERY OEEESN TENEF Y R T T
WG SR ELHARTHD. 2 OBREBERRIEA
TV r—varyNTAAL, BRRET 7 r—a v
ERRIZ 7 7 A WAZERTE U CREI DR BRI RS 5.

4. BEBRRUER

ISIF 1 ERICDE Y, RUATF ANBEE I L THEET
2AMEIDERE L. VAT ARBBCIL, BEET
LEEZRTOVAREL RTVRVRELZREELVWOT,
xl OBREIBHESICITI Z LN TE L, FREREDL
H—=VNF—IC LY EEBRERT ST 20TH#EEIC
BHEAFRLIERERLFFANLNL. e, TLYE
FRABICIE, RUBRBICRDZ LG EAEEN T
7-%, BROA A 7ICE L TRIEBREOWER 2T,

L2 L, dXmin, d Xmax, d Ymin, d Ymax, Amax, A
min DR EICITRITHEBRIBR IN L. AEDITE~DE
ML TEF LT B2, BEOYES OERLRDR
KEEEBOXE INFABEICBWTRRSLZD, Fv
VANEBELTWEDLITHT 7Y r—va VAR
Vo= hTBBEEIHY, BEOEF R~ a VEED
RNROEELITIMNEN b7, HOHRBREKRE LEHEES
FEHLUATNIEF Y o RADEIENTERN LR
FIHEMELTE Wi LY, FIABERFICEEESHO
REESEHBTHZECERE[MEBIREL, LUEDOR
BRRMLEIZRBZ LIOCEETENE, L0EVRTVY
AFAERDY. BL, BERRENRTETVIHEITIT
EERYOF ¥ U RNEENTEREL LD, BRLEF YR
NEWETIBELEL RN, BREF v RN
OBREMBEBIIBI3BETCHERT 7Y r—ra o
BMEMER G-, BEBETHIETERZ ENRELVD
L, HERTDE [BRMICEBRDEBE Fv r RmVOE
BERLTCWe] &2 ET, FAOERBTHETEDZ L
OEEMNFHMEINL.

AURAT LOEANILALENRDRE LT, BHE
HEOF ¥ VRNVEERFRRTHL D, BEBHNMET
Zréofiz, N~2KERETH-THNy FHAF
MmO BB VNI NEEOa AL E2D, NEAIC
HRERPBRN DT EEZLNSD, ,

T r—a DB BARBIZONTHE, 918
RECETIHEANENI &, BIERSMHIRT NI LK
#FLUTHEMEE» -7, MBS ELREREESREEINL
TREI~KB SN D T8, BEIRFIOILERBFOLERT

433

— 253 —



Ea—ToA U872 ~REERIE Vol.5, No.4,2003

NI VRIZSVWTHERERE - -, WESHEOEFIC
BLTH, RRSNTEREHER L TERLIEESICL
HEEEZBEIEDLZLITRBEN, FI v/ &FrnyFic
LVRETEAZENEDTH oM. WEBENTSH, /b
ERBEICH LTI L—ARNOERAE O B EHEREE
HE (6. LR TR TE, MIETE WA T L—
Loy 7 HEE QBB OBRE) ICL VER L IEOL
HEEA FRFICBBTE 58I bEWVEHERE b,
N & TNy NEDRIBRKRE (DY CCD A
T OREHBBNICAGRVBEICE, ST 4 bav b
00— Z CHRELLZY, BEOFAFIZET 7Y r—v 3 v

EORETHHTHY, BIEERBFTHLEBZADND.

BEL L ADX— AREEREEIIITY Z L3l ol
WEZREAEMOEES L AR VESIZITED T, &
ERNTEEEZE1TI B ICITME LGN FRETH 5

—5, VAT ARV TED R OBERLEBD DI
13, 2 EAEBIZ BT ARMEORE & BIICIT ) LEXD
5. FRENTIIERENOL Y REELERREEFIA T
NIz, BEDOEBRFRCHBOREY (REIZLS
ENOHDL X)) (LXhoTiE, B 10 OXCBEU EOR
AP BERNEICHHBEL, EBRCRELITOLERSHD
VAT LDEAMBICIEMCEIBESEHR LTV
WIZ, ELVIIEOBEIMIBEEEH TERWI & bR
B (BIEMRA &N o258 bR IR

TITC, M1l OESICERLOBEU LOBEREERE
FHRAAFES LTCAESROLE R FF S L%RD, TOEK
BEEFNLE AN FLORLRDEHREREL, BERT
PEBRREFAOEREZNE L2 L, ELERDDOE
~NEREBELL, COREQCLBETHNE, YUY U SE
BB o7, B 11 Ok A NS AT RE
SINA &Y, EROWERSRIIE &b, ZOLEE M
ATHEOELFER UIERER 12 1087,

E R T LEFALUELBOSRERET B0,
F—o 2 {E{LBED $ & TIREKES) 28 #AIC 3 EE
B (Fk2m—58) HAL, UEO0BEMIBRELLE
HENEINEINE2F vy s Uiz, RERICOEVR—D
BIECER LQBERMTONA DRI, 2 ELORERE

BB L, REREICNEFICD) D EEAELBERTE 5.

RREPR LIDRT. RPEMICERESE L 2O OE
EAHEOBR 2 & (lux) DEHEEZTT. BBBEHIIRE
BFLENLEEZLLTE 10, 12 0L 2REEIED
nizEE, EABEIEIK 12 0L 5 ICIEOELNE LL
B Eh-EE, BOEIR 10 0XSIKELLERHSN
7R EIE R R

22-108 ARBERVCEBEEREIC LA OPE, B
FUOBEPERLDTFLERRTWARVWRETH S,
RN LERALTRERZITS &, 0—6, 171—182
B CRIIEOBELPERICENTAZ EBTE DN, RP

434

K10 MWEUADESCEELLIZEDEE

Fig.10 Gravity was deviated from the iris center

BEL EOEFRICL D R T akR
Fig.11 Histogram

i1

M12 tRLTLRAEROIIZELERLY
Fig.12 Center of iris gravity with histogram
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Fig.13 Valley point is not provided in histogram
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