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In this research, the speed and accuracy of our proposed inteIIi?ent
mathematical formula input Ul for mathematics e-learning has improved by using artificia
intelligence technology. As a result of our evaluation, the 85% accuracy has been obtained. In
addition, we have established a more flexible interface that enables reliable construction of
mathematical formulas by narrowing down transformation even if it is not included in the prediction
candidates. Furthermore, as advanced applications of the Ul, we developed a mathematical document
editor that makes it easy to digitally record mathematical documents such as thinking processes
during mathematics e-learning, and built a system to support the learning process including graph
creation. Through our experiments, it has been verified that the effect, efficiency, and
satisfaction were higher than before. The results were presented by several articles, and the
development system was released on our server.

e ul ICT
STEM



1. WoERmUpI 0N

SCERRLAEE A3 2011 AR THE OEHRL e Y 2 v | ofT, 2020 FFEE TITT ¥ X VEREE~
DLEMEADES I N, B - BESEIC B W TIE, 7 Y ZVERE % i 5 72 [RS8 S i
B oG CARIBERE R I WA T 2 b0 L PRI A, o7 Y 21 A2
T, ZOHEERESLIEL TN LIk,

—Ji. BEDOHRN AV TA VT AL RT3 -0 BR A EERECE 2 e 7—=V
Y AT ARBIEAY ERET VS, L L, BUROEKY e 7 —= v ZI3HARMNICIRE 4 1< IE 3]
EIND FYNAVEEORT, B/ EECLY  BPFHEICNT 274 —F Ay 7 idkv, 21
Wz, BhEZ 7254, B EHRAS 25T, BURALS ST R0, SRR AEICHL
TEHETFEH» OIS L LB TE R,

COREICN L TIRDEITLTCWEIFEL LT, A=A F—AB Vv KREDF 2 —X—V AT L
BETFOND, TOYAT LTI, BFORMER IR BEOBFFHE 2 TEEAREM 26> T A
NI, XELEI AT E, LoL, FEEXEBBEEOMED? L, ¥—F—F AN LOFH
LTEY, AahmdEksnTtn s,

T4 13, H26~H28 FE O RHFEEAR (O EHYE [BAA I 04 v 7 ) v = v ML Bife 7
—= v I 30F%E) (16330413)iIc BT, N— 7 b u v OBWMEBIC L 2 FHIT LY
ALEFiotA vF )Yz v M AT Ul (MathTOUCH) DFFICHEINL, B¥e 7—=v
7y A7 L(STACK)ICEEL T, ZOHMEEMAEL 7z, 4 v 7)Y = v PEXATI LI, A
DR EFHAEZT 2 L5 5 XFENI O EOBRZEREBRICL>CTPHIT2b0TH 3,
BlziE., 2EANTZ0I"2"CldZal, "R"EBXEZFHDTHEERUXFEZ T E2HH#L, &
P ko CIELWBEfZ T2, 2720, x bR E LCHEET 228, BRAFEE oM
DHED (XL — A K S AR S e ANBERAET 2 0TH 2,

2. WM

RFFEHEO BT, 4 v 7V V= v FEEAT) UL iIc ATHIRERMT 28 A L <, &t - &
WEAEZKY . X OF]ReA v 27 2 —ARMETITE L, F e 7—=v 7RC, FEORE
W ECOBFELE LR T VAN LR T T RFELEZT 4 2K L. 77 71ED
GOEE B IET A VAT LAERE T2 2L 1CHh B,

INECX>o THFDOBEBRICENTH, M2k 74—F Ny 2%fT5 22 TE, FEx 38
LY e 7—=v /7 ORRMEIEFS L3 TE B,

3. WgED ik

RIFZE CRE T 28 CFINEH X (Bl o4 v 7)Yz v MLof—H Ov—+ 7
oy OEE T A DY L) L TwB, L L, @PEHHEO X 5 Rl cid i
rEMNT 2EIER 20 0 E, TERE KT & 2 729, A J) Ul o B o
EEAL - ERSELRIT S 2o it BT D -0 OMEE T AT Y X LB T BEEE T,



R 232222 B IR ZBH O i L, SEET VT Y XL ZHEL L T <,

T/, BHEHED L ARVWEEICE LTI, SN 0T TR EABEL 2508 KL wig
HLH L XY FMANIED 72012, FEEE D % &SRB TR TV 2 ) X L2 T 54
LD b, ikl LTE, HARGEDORAEFELEIMN S HAGEFHA N ICB T, HEERTZE
DFHT AT X LB kb,

KIT, % DR ZWRELT % 7= BBRF 0 1 2 15 TS UL o3hRGHl 7 2 + 2R L 7.
AT 7u—F2b, RELELNIEZTANITY XLEZKVIAAT2~3 24 T7DFEEL 2T
LEAEL. TN LLFTO Y AT L 2w BAANI X R 7 T A b OoRLE T — X3k L <
B om Ex2 2 L Hc# R v AT LA RO 2T 5, COFHIIERREEVIRL, 20—
HOWERE RO T CTRO2 - =R MH13 % DEELE LN 3,

bz b iE 2. 7RO (1) B AT UL © X 0 ik TRl 70 =) X L0,
(2) e 7—=v /D00 ELELT 4 20MF. (3) B¥eT7—=v/BEL D

4. THIERER

(1) BAAN UL o X 0 FWATFET LY X LD
HROBRELIIC, TNETIREL T2 ABAFINETKDA v 7Y v = v Meo—
A (=T b u v OEWEE T AT ) XL) BHEZLLTWE, LaAL, @FFE XS ARW
Al EH T 25 ER R 22 0 3 & PHIEE KT ¢ 2, 2 & CARIFFEHE TR,
AT Ul o i B o sl - @i ic i fHA 72,

2017 X E 3. REEDTHORTREVTENEE 2R T3, —ROEADE~OwEH Tl
WEN T2 ML R T 2720, BEEZ T 2K L & 2 BN R OB —2ICIE
BT 27 A 3) XL %S L 72, FEEFHlOF R, B2+ 10 I A2 IEEHED 85% & |
FEHLRVICEST 5 2 L2 Lz, AR, EFESFE HCLICTRELL 72,

T BHEHEO X O RRWEEUICE W Tk, HINCE 0 THER AR L 250 L v
HAbD% L, X FMANIED 72010, HEET ) % B UM M TFRT AT Y X L% T 5
ZEICHOAHATE, L L, WFRROME, HEH D ZERL TH LA T, KR OLFFE
DTHREEICKRE AEERONT. 2R XY PRI WL BAnEET N d 5 7
BT, R EEEL T pAKRERMETH B Bl L o7, £ T TRAL
TN ) XLH AIISLFFN DI D ARERETH 5, 2F V. ANINXFFI» b0 F
ey b Lkd o Baid, Lt OB/ NRALICH D A A fEFRIC Lt & B E TR 4 %
JEFC, FRICTTEOBA LR CE DL L HIC L7z,

b5 —ODHETH 5. BR T EBLIC OV TIE, —D I IR O WREMIRET (3R & 7
ZHAGDLEDREL RVEEL L) 2P oBAEEEO RBE L #1To 72, & b, AR
e LcERecofizEl T2 T, ANFIERETL AW HELK T X Tz
2. AFHTATY XLTIE, RYIO 3 BLUNTHEB L 2o 8 #l28, EMrabce%



2%k, ¥ 3 BEEEICIT Y2 X517 A ) RAKBLAZLE Z A, THloE#IC KD
L7z, EBE #4000 E OB CTHMEEL 72 & 2 A, LARTI T FRIRERI 239 10 #2222 > Tz
&2 A PRI 1 BN E KIGICSE Lz, 7. FHKEE DK 85% LK T L&
T ERMGEL 72, MW, FHEID 720 OBEMEE 74 2 ) X LR OB A b FET
Botzt, TOHETHIERCIHAZLRVIGEL 72720, KIFEOBE L Lz, 2O EE
ICDWTIEESICRRE T ETH 5,

(2) B e 7—=v 7 D00 LELT 4 2 DEIF

AMFERE T, A E R PRIEERE R CoBEZIMET 2 720 D HAGER UCEE U
D DA LEPRETEL ) v FTFRA T4 2O EHE L 2. Z0BEH 0 AT,
(1) CHFL WA FHFIEC X 2 SRR ANA v 27 2 — 2% FEL 72, 72, Kiff
Ze Tk, R ELAFAL Tl TH HWH L T 270I1C, JavaScript D LT 4 & 7 VERERE % £
L7, B LT 4 20FEFEEER LIRS, A—=7 vV —2D LMS TH % Moodle T
FHCTE 28 AFHIE# TN X 5 v —

LVABRA VR T 2= A %25 v T o v  Hehetca vy Nomal v Beck v backgoundy
FERNIFAREBoTVE, B | w0 EEEE
g}ﬁﬁ& LT 6 %%&Eﬁ%c:; 5:]___-H-E_U ROBINDOEIR{EZ KD &,

7 A4 AP SR 2 1T o KSR, IRET T 4 =
XD J 5, LATEX ko7 % 2 b A4
VAT —RER—RE LEY)vFTF o

XFI-}':‘45?J:D% 18 {%ﬁ%i&CEA(%K 1 2 3 4 5 6 7 8 9 0
EXERANITE D Z L DMHERTE I, Xy = -, (O
— i B O LR A D i v O] = 0] sin Joos | = e ] log | (1] [

o - © @A 4 A v 4 B
BEDHOS 2 o272 0, F7- il

P Teo ZOBIRIE 2022 F 3 A | g1 pageLt-2 X BT F(AOETER
WU 20 55 36 [ B B SRR o
7 L (CLE)WFge & THE L 72,

(3) B e 7—=v 7B L O~ DFE NG
te7—=vrREL OBEREICEL Tk, KEL 3207 -ty A7,
D=2z F 4 ZTERL 28K ELEDIET 7V r—> a v oL AlfEE T3
7o, XE AR (Ei{Eo JPEGPNG ¥ LATEX JER 72 &) ~0 e RE I &7,
Bz, Milio7 —7 a7 ¢ 3 Microsoft Word IER O IHEEEDEH L. %4 - EREESH
ICTHRRL 72,

@=2HF, A~— 754 Z[AF Ul ©FfE & FHliic o W% 21T 72, 2L ¥ TOf%ET
3. PCOF—F—FZ2HELEBAANA v 27 2 — 2 %BF L T X 7225, TED GIGA =27



— WS v T A VIRERE, A= T AL ARFESLHEICEAINAHEI NS 7 — A
DYEZ T Te o KRR Z LV LD NERAL T L 372D, A vTF )Yy M5
RTPME A2 72V 7 P F—F—F (K120 2HFEL -, EEERICX Y 2 oRME%
A L 7= A5, Fka O E UL I3FEROEEHER 4 v & 7 = — R icbx| A E A 1.3 5
BnZ bdmRansz, InOoMEIE, HHE Y AT LERESCEBEAHE IULICTREL -,
Q=2 HDE Y AL, YHIDFHEIC A2 o 7228, B e 7 —= v 7BabE il U 72 5y
DM TR D 77 7ZIEAB R P E W E R =—XH{EREPLHL P E o272, Al
FOFBEWICH L LTr 7 7Y — VDR - §Hli 2 1T o 72, Fric, BEfFD 77 7EY — v
F B EEIC L o TRBRZ 2= Y FR3EZM ) Z L%\, 2 2T, AWIERED 4 v
7YYy Mea i Ul 2 2 72807 CEHT T 4 X DR G2 L, BAREIRIC X 2 7
7 7ERRY — NV DREER LTz, 22T HRBEFRR L 13, BRE@E ) oRBlo L $Tr 7
THMERTE 3 b DT, HELIEICITERE

CE 2B LTI 7ERY — v DE ssoel <L) —
P & [ 2 1R g, R BB Tk MathTOUCH'7 7
IR B e b 2 5 12 3 L R o it
HEL BRI L7 RER, TE R 5 ; BHANNOAONE
VWCHT 87% D EFEA TR A R L7z, %

oo KRR LT, BEHES 7 7HERY — \ﬁ NSO s~ il

N DWEREI T8 25 #2557
< 7‘\ ? 7 ﬁi\,f/r:‘}ﬂzf ? N %ﬁ}iﬁg Zl) %l{) < é: fz ERENCHTMLOBE | TeXA51IATR 73omam
MEEL72o SNODHRIE THHEY 7 b Y | K2 BREMEZEROYTSTERY—IL
=7 LHEMAICBET 28R IcTHREK
L7z,

A A=INEL Y EAo

(4) FHFERBE DN

BRI BEE (RAEE) 13, £9., BERLCI VRS AT L2 0T 572009 — %
BL7z, Ric, BIEEE TR LEZA v T Vv FAREAAN Ul 2 ABCE 2 X 5 (i
L. HEELIBRICABRY — N ICRESE L, ABAARBIIR L 72, ShiCk b, BRI TH 24 v TV V2
YIBAAN UL 288 XEL T4 2B X077 7Ry — Ak, ="zl L CRATE 3 X
I 0T THICK 5T FHHICL 2 TIRY T 7 % flio =¥ ELREOMENLE2E0 5 2 L 2
T, STEMBHHICL o Tt BMERIRICECTZ 2 b0 LIARFT 2,

L



19 10 1 1

Tetsuo Fukui -

Educational graph creation tool based on the natural mathematical description 2019
ACA 2019: Booklet of the 25th Conference on Applications of Computer Algebra 190-190
DOI
2142
2019
100-107
DOI

Sohee Kang, Marco -

Pollanen
Mathematics Classroom Collaborator (MC2) 2020
82 1H-05
DOl
Tetsuo Fukui -
Evaluation of Educational Graph Creation Tool based on Natural Mathematical Description 2020
IUI' 20: Proceedings of the 25th International Conference on Intelligent User Interfaces 55-56
Companion
DOl

10.1145/3379336.3381483




Shizuka Shirai, Tetsuo Fukui, Kentaro Yoshitomi, Mitsuru Kawazoe, Takahiro Nakahara, Yasuyuki

Nakamura, Katsuya Kato, Tetsuya Taniguchi o
Intelligent Editor for Authoring Educational Materials in Mathematics e-Learning Systems 2018
International Congress on Mathematical Software 2018, Lecture Notes in Computer Science 431-437
DOI
10.1007/978-3-319-96418-8
ul 2018
43 277-278
DOI
2105
2019
69-78
DOI
4
2019
81 591-592

DOl




Shizuka Shirai, Tetsuo Fukui

Evaluation of Intelligent Input Interface for Entering Equations on Smartphone 2019

IUl "19: Proceedings of the 24th International Conference on Intelligent User Interfaces 9-10
DOI

10.1145/3308557.3308687

Tetsuo Fukui Vol.198

Algorithm for Predicting Mathematical Formulae from Linear Strings for Mathematical Inputs 2017

Applications of Computer Algebra, Springer Proceedings in Mathematics & Statistics 137-148
DOI

10.1007/978-3-319-56932-1_9

Tetsuo Fukui, Shizuka Shirai -

Predictive Algorithm for Converting Linear Strings to General Mathematical Formulae 2017

S. Yamamoto (Ed.): HIMI 2017, Part 11, LNCS 10274 15-28
DOI

10.1007/978-3-319-58524-6 2

Tetsuo Fukui and Shizuka Shirai -

Extension of Output Function in MathTOUCH for the Production of Mathematical Materials 2018

Proceedings of the International Workshop on Mathematical Education for Non-Mathematics 115-118

Students Developing Advanced Mathematical Literacy

DOl




Vol. 2022-CLE-36, No.2

2022

36 (CLE)

1-6

DOl

15 0

Tetsuo Fukui

Educational graph creation tool based on the natural mathematical description

Applications of Computer Algebra (ACA2019)

2019

2019

Shizuka Shirai, Tetsuo Fukui, Kentaro Yoshitomi, Mitsuru Kawazoe, Takahiro Nakahara, Yasuyuki Nakamura, Katsuya Kato,

Tetsuya Taniguchi

Intelligent Editor for Authoring Educational Materials in Mathematics e-Learning Systems

International Congress on Mathematical Software 2018

2018




2018

ul

43

2018

81

2019

Shizuka Shirai, Tetsuo Fukui

Evaluation of Intelligent Input Interface for Entering Equations on Smartphone

The 24th annual meeting of the intelligent interfaces community and serves on intelligent user interfaces

2019




Tetsuo Fukui, Shizuka Shirai

Predictive Algorithm for Converting Linear Strings to General Mathematical Formulae

HCI International 2017

2017

Tetsuo Fukui and Shizuka Shirai

Extension of Output Function in MathTOUCH for the Production of Mathematical Materials

International Workshop on Mathematical Education for Non-Mathematics Students Developing Advanced Mathematical Literacy

2018
e
36 (CLE)
2022
0
MathTOUCH

URL: https://mathtouch.org
MathTOUCH ul URL







