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Nobuyuki Ohtake

1. [FLC®Ic
BEAVE2—%v M ET, F—LR=IYDaE#hIZ

HTML (Hyper Text Markup La.nguahe) DIERIEAD,
5141k Web FRREEEL LT, SGML DY 7E v FTH
% XML (eXtented Markup Langage)[1l] DFERAMEX
3TH35. XML TIABERELRA MathML[2] TES b
NTHBH, TNETHEERT — X THolBAAL MathML
T E NS, Semantic Web & L TOFAMNHRET
HB. ERRERNESERTERWED, A7V —
Ve U—XOFBETHIHEEREEELENICT 78X
ATREIC AR5, T T TR XML i B1 2 HE ke D7z
HOBEEERE, TOMERICDWTENS.

NEENTWVWAESESE [2) 12id, MathML ZHHT 5
LFoorERLHic, REBREEMERT S LTOER
EHEHINTVS. REBEEICET 5EER, aRE
DEEEFEINCY 7~ 3 VEOREL, T/t
D51 [3] DEXHINEBEL TEIAERTH 5. MathML
fEH EOFIEME L 1, Mathmatica (Wolfram Research
Inc.) IKRFENABEXV 7 FO 27 RFFHEY I bz
TEAOGHEEY. MathML I, ERAEOBHED
B BIEX ioxf Lfiﬁ%‘f&ﬁiﬁﬁﬁﬁ‘ﬂﬁ’é’& prdEigea
SORERR] ﬁ%ﬁ?ﬁ UIcEBR T X B 7, BROFH LT
EITH I DOBHEICETHSD. WICDOT—F2 7
711/—7'(63: 2£ETH% T.V. Raman[4] DIFER LB
E%, MathML DRRICRIITT V3.

2. HsER
2.1 MathML ZRFR

XMLICBI) 28GR EFETH 5 MathML &, BIRX
FREDEE B DEBEED 5 Feibic i > e FR (presenta-
tion) ¥\ &, BHOEKE S ORI (content) FRic

CKBEXFD2DOOEENDHB.
1. i%/_.l—ﬂ:/iﬁ ............ v presenta.lon
2. BEEAR e content

2KREBR az? + bz + ¢ = 0 DFEOLRE, WIEX T
& 117 (x=\frac{-b\pm\sqrt{b~2-4ac}}{2a}) Tacil
ATRETEAS, MathML TRfIHR B DX S KWK TH BT
8, MathML % BIEX O K 3 ICFEETEHAT 2D
BB TR, BE BIEX OEE, MathML ICZ#
TBY—IBNODEET EN, ZLAENRTRER
KEBT 3D TEWERICERTELDEIRETHS.
BALFEERRAZRRERAANLAT %Y —/V%, 2000
£ Infty[5] TERL TWV3. T T TiE, MathML OFR
ERICHAET N DEER %ﬁ/iﬁk HEZH (B3 H
5K 4 \DEH) Z1TV, MathML OFIFFEEZ 55 5.
2.2 RTERA - BRER

BA%E WIEX Tilikd 2158, BIRX OFEEHIRBEH
EAEV. FlZE, EROSOHEEZ, BORSICTTE

YRIERHERTAY, Tsukuba College of Technplogy

XML R EBHEIR D 7 8 D B 25

&IF Al

Toshihiro Kanahori

BT L MG EHRFTRDOERMZIEET 50, Lf&d
FTfiERMcLTE, BERELUTOXESICALTH 5.

\int 0°1 £(x) dx !
\iat™1.0 £(x) dx — /0 fle)dz

LERHORICBNT, M [0, 1] ZFFE~EFRT
NG ZONERES, M (EE~TR) iICERLTE
BIEX TIIBERY. £k, B—0OFRRICNL, a3
MRTHARTH LLTRETHS.

\frac{a}{b}, {a}\over{b} — %
BIEX 1< & 25G0hiE, sEEDEBMNEBRIINT 5
LOT, BEEHIIMIEENTWERY. flxiE, RO
i3, BIEX CRECHBE LTERT 3.
»

\frac{dy}{dx} — 7

\frac{yHz} — %
—fgic EERoRE, EXEDE, EREMPES L AT
U THLs. ETEX BRERERDAHDEART, MOELSZ
DETUDERTERVLDICH LT, MathML T3
HE UTOBMEERPTE S, EIRANLHZDEN
M5 XS, MathML TR OER L MOELETER -
BILTHERLTWVS. EAEMICIE, MathML BZERATEE
7SOV TR, fHRD d LEEEED d TEDEY
Noh %

3. REERETMEH
3.1 MathML Z£#7075 4

B (2.1 £7) DEIBARER Infty[5) ATHCE, BIEX
BALT 4 25 MathML 2719 % T 75 LD
BUCTETET 5. W3C[2) I, IBM techexplorer, Math-
cad, MathType, TtM, TtH, LaTeX2HTML, Bra-
MaNet, ConTeXt, MathPlayer, WebEQ, EzMath,
Maple, mathmled, GtkMathView, Meditor, Publicon
ERENLTVS. CHEERFEY T M5B\ Inftys)
EHONL, XMLEXR7 7 1VHELN, HREERR
i & % MathML & LTHAENSE., AVRT LD
WU 1 DEBEDTHS.

MathML OFRE RSB SHREICES (5 : K
2,8) TNTHD, THHLOERBIRZITVENDS, K
BEOBEWRER () : X 2, 4) \OLHEFIFWIC C TR
Ufe. 783 — VBT LIZRRD X BT S ey
IKia3E8kEE, HBEENEC—RNICKLERTN
20 EHIMNICETIET 20D THB. TIELER,

| X| ¥ |1Z]
HxE (TN i
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ﬁ?ﬁjgx Eru qaégﬁgl

B 70 55 LFIF
(F8 3 Infry(s))

INE—EIE

| MathML #rms |

!

[ MathML ot |
| E 1 ZHEIE

BEupLE

............

$% | KX DERENBCALORIE, BHE | OBRT
FERENT U RB 0, HEEEALRNT S,

3.2 R
MathML D % J'l3<tag-name> &S FERED, 25
HRICZEGRBE, BYEEIRIMTA 5. Bild<tag-nane
attribute> Taoh &N, X TRICHBERBINTT 51
i, W ODDEIRERD 3.
KR, 2<EUCEKTHZN, GRTIIBERTE
B2 52 & T, RAFEAPT A3,

a+b+d a+b +d
a+b+c+d a+b+c+d

ZEHZENMT B ET, HAARTEDIREZR>TVS

72T, EXEARICBVWTER LOHEEI TV,
LAHL, ROITHIOFITI,

BHERITXFIAXRBET S LT, 1 ERIED
TH5h, LZAFHPEOTHEHhDEVE, BET
REL TV, XFEVAAEETITRIOERNRELD,
MathML DRz Fds 721 TEREZ BT 5Dl
BE TRV, FRICEREN RIS LT,
BUDTERZERETE 3.

<mfenced>

<mfenced>
<mfrac> <mfrac linethickness="0">
 <mi> a </mi> <mi> a </mi>
<mi> b </mi>
</mfrac>
</mfenced>

a

b

a

<mi> b </mi>
</mfrac>
</mfenced>

LEEEREZ, NEMAISEDEERENTNSEY, &
KB EDBOROKREHEOTHS. XRIENY
kvkib, ZTRRACTHLENSL, BERETEHR
CERBEL BiA-ERERED.

L3 HIIEBHDOEET, BEROERERICEERS
ZABb0L, EXRVWEDERHD, chbEEEHNIC
HETBCLIIREETHB. AVATF LTIR/IE—VT

%ﬂf%%%@ﬁﬁﬁ%ﬁ?éﬁ,%r%@mbtwt
EWERVSERNZWEDEDH D, MathMl OELRD H HES
TN TERNW, FEZECLDZBELEEND-HE
HELDERMEICH 5.

3.3 Bk

MathML (c &VF 3 RAEREERIE, BTEX AkicE
RENBEDEUT NSRS EOBREREL, ER
FERDEARDH 0 SHXOEBRE AT B DI, 2.1,
22 TCRLEFIDE S IKEEL VELNDB. AVAFLE
FEEEDERREICH B D, MathML OEHERFES
TERIFRICERDH BT T, 5% MathML DOfFEH
EBICHED, RVATLERBLTOL T LREEST
Ho, BV T ro LT, EBEE, FARLTFIKLED
T Web BiEE 7 5.

4. E£EO : .
RIERD Web it & UTEBEZED TWBDN, Bk
ZIBfRY % Semantic Web TH%. Semantic Web HE:R
TB3XITE, —FI—VRBBITITZIEND, Semantic
Web DERENNUL, Web LOBRIIERTHERT—
AR— 2B, FORAELT, EFHIGICREX
3 e-business (e-commerce), ZIEDR S XT LBIR
KB 370TS LOBEER, RESERDMEREES
Fole NTHBERR A ENETH DRSO DMfF S 3.
T T TRUTe MathML OEXERIDRANDEH S 2 5
IlX, Semantic Web BEDHDY—L &85,
BRIR T MathML %23B#$T 5 75 7D Amaya,
Mogzilla, IBM techexplorer & & /D#( T, HAFE(LLE
hfw%.Ek?i@ﬁmﬁ%éh%ﬁﬁm,mmxw
FRERENEICLD, NS URHELFEEALE
LWEREEE X RV, MathML XS 79w cH->T
t, TOBXERMNERTH B8, BREFDFEZON
FUANEL, ELLERENTVEDEEZESEN T
2L, MathML ICBIL T7 SO YO LHENTH B,
BV 7 DFREL ELICXML DERARLNS &,
HAERERICLTHLEELRS. EHITSUYNR, (b
2R EH D ChemicalML -9, ZKFEF 1R % MusicML
ZFoXEEThbhs e, LoFIERIETEL RS,

SEE
(1] XML, http://www.w3.org/XML/
(2] MatbhML, http://www.w3.org/pub/ WWW
/TR/REC-MathML/

(3] Ohtake, N., Ogawa, Y. and Yonezawa, Y. : Im-
proved Accesszbzlzty System — Commumcatwn
Environment for the Visually Handicapped, Elec-
tronics and Comunications in Japan, Part 3,
Vol.79, No.8, pp.56-63, 1996,

Raman, T. V. : Audio system for technical read-
ings, Thesis (Ph.D.), Cornell University, 1994.

Fukuda, R., Ohtake, N. and Suzuki, M. : Opti-
cal recognition and Braille transcription of math-
ematical documents, Proceedings of the 7th Inter-

national Conference on Computers Helping People
with Special Needs (ICCHP), pp.711-718, 2000.

[4]
[5]
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A FEHOH

 BHORE BIEX i L BERE, MathML TERE
REBHEATRER U2H. MathML I B 5 BHKE

niE, 2EDH 5.

/abf(x) dz

PIEX — \int_a™b f(x)dx

FRI D
<mrow>
<msubsup>
<mo>&int;</mo> <mm>a</mn> <mn>b</mn>
</msubsup>
<mrow> .
<mi>f</mi> <mo>¥ApplyFunction;</mo>
<mrow>
<mo> (</mo> <mi>x</mi> <mo>)</mo>
</mrow>
<mo>4¢InvisibleTimes; </mo>
<mrow>
<mo>&DifferentialD;</mo> <mi>x</mi>
</mrow>
</mrow>
</mrow>

BOEAGER 1.
<apply> ]
<int/> <bvar><ci>x</ci></bvar>
<interval><cn>a</cn><ca>b</ecn></interval>
- <apply><fn><ci>f</ci></fn><ci>x</ci></apply>
</apply>

HERalt 2.
<apply>
<int/> <bvar><ci>x</ci></bvar>
<lowlimit><ci>a</ci></lowlimit>
<uplimit><ci>b</ci></uplimit>
<apply><fn><ci>£</ci></fn><ci>x</ci></apply>

</apply>

2: BT DH

B 2XRFEADH
2 AR ax? + bz + ¢ = 0 DFE,

. ~b+ Vb2 — 4ac

2a

% IWIEX ic K50 &, MathML TERRER L ERE

A TR L 726,

PIEX — x=\frac{-b\pm\sqrt{b~2-4ac}}{2a}

<mrow>
<mi>x</mi>
<mo>=</mo>
<mfrac>
<mrow>
<mrow>
<mo>-</mo>
<mi>b</mi>
</mrow>
<mo>&PlusMinus; </mo>
<msqrt>
<mrow>
<msup>
<mi>b</mi>
<mn>2</mn>
</msup>
<mo>-</mo>
<mrow>
<mn>4</mn>
<mo>&InvisibleTimes ;</mo>
<mi>a</mi>
<mo>&InvisibleTimes;</mo>
<mi>c</mi> i
</mrow>
</mrow>
</msqrt>
</mrow>
<mrow>
<mn>2</mn>
<mo>&InvisibleTimes; </mo>
<mi>a</mi>
</mrow>
</mfrac>
</mrow>

3: R (presentaion) fEx

<apply>
<eq/>
<ci>x</ci>
<apply>
<divide/>
<apply>
<mo>&PlusMinus ;</mo>
<apply>
<minus/>
<cidb</ci>
</apply>
<apply>
<root/>
<apply>
<minus/>
<apply>-
<power/>
<ci>b</ci>
<en>2</cn>
</apply>
<apply>
<times/>
<cn>4</cn>
<ci>a</ci>
<ci>c</ci>
</apply>
</apply>
<cn>2</cn>
</apply>
</apply> N
<apply>
<times/>
<cn>2</cn>
<ci>a</ci>
</apply>
</apply>
</apply>

4: EBK (content) FE
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Abstract{EN)

Presentations are an important means of information transmission in modern society and
electronic media are generally used. This has become a new barrier for people with severe visual
impairment. We conducted a survey to gather information about the conditions of the visually
impaired in connection with giving presentations. We found that although some severely
visually—impaired people are using the PC for presentations, difficulties, i.e., insufficiency of
access tools, (e.g., Braille output, speech output etc.), still exist for those who would like to

independently prepare and give a presentation and sighted assistance is sometimes still required.
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Abstract{EN)

The awareness of Web Accessibility is widly spreading to society, but then a lot of contents are
provided as PDF files on the Web. In many provided PDF files, information of characters is not
embedded in the proper reading order. Furthermore, information of mathematical formulae is rarely
imbeded in an accessible way. Therefore, it is very difficult to read the scientific PDF documents
correctly for visually impaired people. In this
report, we present a prototype of a system which can provide high—quality and accessible
document information of a scientific PDF documents, especially containing mathematical formulae
or tables, by combining extracted character information from the PDF documents and recognition

results by recognizing their printed images.
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Abstract{EN)

Current Braille editor displays printed characters corresponding to Braille characters. However,
for mathematical formulae, there is no practical system which displays mathematical symbols
corresponding to Braille characters, so users must translate mathematical formulae viewing Braille
characters. We are developing Braille translate system for mathematical documents and have
reported at [5]. This system consists of mathematical document reader, mathematical Braille
translator and mathematical Braille editor. The Braille editor can display mathematical symbols
corresponding to Braille characters. In this report, we present new interface and new functions of
our Braille translator to translate document structure. Using the interface, users mark up
document structure in a document. After that, our Braille translator generates Braille document

inserting spaces and Braille symbols corresponding to the document structure.
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Abstract{EN)

Usually, a Braille document is distributes as a sequence of only Braille characters. In Japanese
Braille, a Kanji character is translated to its pronunciation in Kana characters. Therefore, it is hard
to distinguish homophonic words and to understand unforeknown technical terms. We are
developing Braille translation system of mathematical documents, and have been providing several
mathematical Braille documents by the system. We reported about the system in [4-6]. In this
report, we present new function of the system which includes explanatory expressions of Kanji (we
call Shosaiyomi) in Braille data utilizing reading data of a screen reader, and propose new data

format of Braille data to include Shosaiyomi data.
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