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PR FEEE O P CRTHERAE OEIAIT 10% BRE 7] Lo bLH Y, b LEFAMBES ICEFETE
5725, AR O L P E B ORBER DR VUGETE H LB 2 5,

HREES O MEPEERE T2 2 &, BIO, HRWSSa s Ea— 2 OEmicH ISz
(LA EXNE R A2 ST D 2 L1k, fREEZEOMI TOEEERXD THAES ) 2RO LY
HZETHY, HREEEOFEHRESCHTREICHERIR L BT 52D,

1.3 AERXDERK

AFSUTLL T O X O IR ST 5,

2 ETIE, EEODBEER D BEHRE CFER EBEBRERICRBIL, GREEENZNDLOER
B D ZEIoWT, BURE MBS E RS, 3 ETIE, HREEEIC X DA oML
DOWT, fARBEERICHAAREEERNTT ¥ & LTXyMTeX 5% /R L, REEENZE DT A
T L DTSR A HE T 5 ECORMBERICOWTERRS, § 4 TETE, HEEEED-D
DAL FAEERGE A BTV AT AOFEARMG & 2 OfEa & LT, ALFT —Z X—20ILRIZ i, R
B EZ L LA FRER DT 7 B AL AT AOMEMHICOWTERT S, 65 =TI, HE
[EEH DT OALFARGE A G A L AT AOBIFEIZ OV CREMICIE~ 5, BZICH 6 T, K
FOSCERRIE L, AR OBESCRZIZON TR S,



F2E HREEFTADRHREGFROEFRLE
AR R

2.1 ROY—=2 ) —FEZRNE=XFEFEBR~ADT7I R

R EZ RO N2 B ER, CFEHRES D FIEITHENITA BT TH 55720, AONaELz
NE, BOVIIATFTCENVELEARELTCLLIMERH -T2, LFEFHATLD ENZDTLHD
Tix7e<, BWEVEELIZ VT A0 ERH Y, 29 LIAEEIIRM E 5 hE2 0L L, < OEHE
BRELNEWS RSN DT, 2O D, FREERIIZOL D RBIAND [EREES
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Va—HREDITHEGREATZ V= U —F LM IND Y 7 U =T OJRF72% K IX% 9 L7-HAivBE
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Heas R L7 SCTFAEHRA~DT 7B ANREE L 7 o=, Fio, CFHERITEF T TR, TR
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V7 Tl A7 V=2 —FTEIERERLONRSH Y, HIREEZ S AIHE S, M) THIR
SINTEXEEFHICZEDLARETH D, 7272, OCRDOKEEICE L T, HIXXLHAGEDAD LETH
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1. ACD/ChemSketch(ACD/Labs), [38]
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3. MolWorks(Beyond Computing), [40]
4. TnChI [41]
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AWFFETIL, AT 4 A7 LA (figure 222 (p 8) M) Za v B a—ZIZHf L, 2 B a—F D
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FoR STe XyMTeX k2 AW THA Lo ke N oosdisk - ¥l 2175 &V o FiEARM LT,

3.2.2 XyMTeXEZZRAWTHERL-ILEEERX LT DA%

XyMTeX % W TIER L2 i 22 (b P N & 2 DIHA KDY — A Y 2 N &fHik A (p 36
2T,
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) ISR,

W, BELLY 7 b =273 b0 —#EOBEICBIT 51 V=T =24 ADKRHIZRIZL, 27
U= U —=ZI Lo THRIENAIRE TH D, AWFFETIIAZ YV — U =& LT, (*ﬂi) BT AT LB
%% PC-Talker7 Version3.10 & H\ 7z,

EFIAMRIZB N THEE LT, (LA E AR E —HEICHEA LT 5 27 %7 Chemical Liter-
ature Extraction and Aloud-reading System” & L, LAF, CLeArS & M&FET 5,

14



START

| Binarization ‘

‘ Rejecting noise ‘

l

Regional division of Character
and Chemical Structure

Yes No

Image of
Chemical Structure ?

2Ci n . .
¢ d? ona Optical Character Recognition
1emical Structure Name

\ \
!

Recombination and Speaking
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{EZOHFE 48] (UL THRIERG LKD) NOHREH Lz 51 ol EEAKcdhsr, Znb 2
TN—71%, BEERD THEMES ] OB TR > T, BB ar s il sh T e
TeDIZBHMEREETH Y, BEILERITF TFET 2MERDO O i FilieEE Th o2, AF
L7 b g o iz, (bFEEXUA DA Z A MR ERBA L T2 b | fE 70 @ifg Cirde
WHDbdhoTe, FILHIE, AEBRIZESLD, (bPEEX=T + ¥ [CS ChemDraw| THE L7,
AREERTIL, LT AL PEERO SO Z B E Lz, T - AL PEE LA O R IT R 7
WHo L Lz,

Figure 5.3.1 (p 21 ) ® X 5 I b #EEREG OERNL . BiffO ENIZCFFIE2TA L, 1 OE#
T —H EERK LT,
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Figure 5.3.1: Sample of the test image from CLiDE.
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p 21 OEENLLTFTOERBRTHWIEEBRT —ZTHYH, EFOXFININT DO L—TF F
TOEBTRIC b DEH W, EKFEREGOMGED > b, KFEH M OMGEEIL 1260 7 &L
THE— L7es, BEE S ANZOW TR, I L7k EEXEGR OGN e > Te 7o R
BTIE— L TWhiauy,

5.3.2 HMHEEZRERA-EER

BB E LT, X - P ERFEIE S YN B CE 72 e W) REB BT 572 D5
BR%1T>72, CLIDE #if§ 399 i, R4 51 A DFH450 Beax, ME LY 7 v =7 2 v, X
TR AP E BRI OBECE 2 BIE 2T, 22T i cE/z) ik, ELVWEER
XHGZTEDENTZER L TR, EBROFER, 450 #4052 (90.0%) O FEBRIMIG A3 53 B RLEh
L7z, fEBNC# 5 &, CLIDE Hif§ TiX 399 K 356 4& (89.2%) Rk E it Tk 51 Mo 49 Koo itk
(96.1%) Ny BEIC R LTz, 26 OfER % Table 5.3.2.1 (p 22 ) 1277

Table 5.3.2.1: Correct extraction rates

Image sets Number of samples Number of correct extractions Yield ( %
CLiDE 399 356 89.2
Text book 51 49 96.1

5.3.3 TA hTkHHMHERERO LS

Hip ol 7+ FTORBAME LT, CLIDE Eif§ Tl ChemDraw @7 + > I ( Century ) %
ZTOFEEHEHL, BREFEE TIX, Windows £E2HED 7 + > b (Arial ) Z8H L TP EERE B
Liz, TREND T x » FEREET, 2R DL FE N IE LVEE AL 2R 02 et Lz, 7
B, FEOEBREG O/ E AR 2 Molconvert (2 L T B 72 & 4 0 SCFEFIM ., 4B
% DA A E A% 2 Molconvert (2 L T LIV ERL O XXFH L 22— L5612, 1
WERA OFFRITE LT L E#R LTS,

1. T 742 &Rl T o gk
CLiDE [Hj{% Ty BEC akZh L 7= 356 S D itg D 5 B AbAW4 ORI U= mifg % 172
e (48.31%) ThoTo, Fio, Al L7oEX4L OMET 2175 720, B ENm &1 5
Molconvert 23§8d% L 72 658 DFEFH & B A2 RO 7=H DB LLT O Table 5.3.3.1 (p 23 ) Th 5,
Table 5.3.3.1 D true TGS NBARBE AL 5 mol 7 7 A V&L L2856, result (X578
%O FAEEE S S mol 7 7 A VEAER LIZGEEZNEIRT,

2. Bie D7 v N Fio o miga A T2 3R
BRI E G2 AT, CLIDE #if} & RO FIETEBREIT o7z, EORER, R EmG ot
(TR L= 49 B DR D 5 B 29 £ (59.18%) DEHE ML A4 FRFIT KT L=, o O
RTLEKEE LD HDZLITO Table 5.3.3.2 (p 23 ) 127~ $, Table 5.3.3.2 10 true 13k
RS RHRE S5 mol 7 7 A VAR LTEHE . result 130 BER O Ul 5 & mol
T ANEER LTS E EENENRT,
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Table 5.3.3.1: Comparison in CLiDE of the number of elements in the true and result images.

Elements true result difference

H 4 245 +241
B 0 2 +2
C 4886 4794 -92
N 619 530 -89
O 643 493 -150
F 81 27 -4
Na 2 0 -2
P 2 2 0
S 65 60 -
Cl 70 74 +4
Co 0 2 +2
Se 1 0 -1
Br 22 4 -18
1 8 0 -8
Hf 0 10 +10
T 0 2 +2
U 0 7 +7

Table 5.3.3.2: Comparison in textbook of the number of elements in the true and result.

Elements true result difference

H 124 82 -42
C 144 180 +36
N 4 4 0
@) 49 48 -1
Cl 2 2 0

23
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CLiDE BB WIT I E 50%FRE TH - 72, ik D 5K %, Molconvert 7> 545 54172 mol 7 7 A /L
SRR L 7o e R OFEFC L RN OB E il AT, BEXHAE Tmol 7 7 A VEER LIZGA S, E
Btk D EI L CHRTZEGR O LAEMR LT mol 7 7 A VT, KR T LICTRBOLEEZITV, TR
M—E LI-EB a5z 7, ZORER%, Figure 7?7 (p 25 ) B L O Figure ?? (p 26 ) D7 7 7I1R-T,

I v, BRFEBZTIIN, O, Cl, CLIDE BfgICBEI L TIZBXRF, Na% T, FEFITHEVERT,
TBREN—FH L TWDZ NG5, #:lZ, CLIDE O TIEO RO EEE N Z N DIZ 03 59,
BX°Na, PETIFIREBICEREN BT HE VIR ER-T, ZOZ b, EZERDOE VT
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HE . O DELADHwNKL . TLEIRML o Tnd, ZRITE Y., O DELADHZ2 H DRtk &
AL T LE 72D TH D EEETE S, NEHICEALTIZ, XFOBIRBETE Y., £h D
BEOIR R DR O DK E ) INTRMNLE D> TLE I 2D, TOE DRI B L2 52 C
LEoztEZ2bN5,

EFREERDE L < i Sz o 72 B o —#1 % Figure 5.4.3 (p 26 ) IZ7°7, ZOEBTIE, ©
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Figure 5.4.1: Partial image.
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Figure 5.4.2: Image that is divided into several parts.
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Figure 5.4.3: Correct answer rates for CLiDE.
(Elements with low correct answer rates are H, C, N, and O.)

25



100
9
8
7
6
5
4
3
2
1

P S

Cl Co Se Br | Hf TI U
elements

correct answer rate [%)]
o o o (] o o o o o O
I I
(== |

F

Figure 5.4.4: Correct answer rates for textbook dataset.

O I
Z I
O I

Na

(Elements with low correct answer rates are H and C.)

S
F A
- >
input output

Figure 5.4.3: Incorrectly extracted image.

26



WELIZY 7 by =7 2 340[FEES 3065, 4018, 6018, 5 624 B ELFEMMIEE) 1ofl
ALTHHW, BRICERZRD T, AEIIEEMADRHRTE D &0, MRIKAFE TR O A
THREEG T L TFRIZEPFHMI SN —TF, BT YU ~OMME, FFICE I 2T 5
L, BEXOFFORTIER LS E WY BEARNSH 72, AFRELEZ RO -HEREESR L, W
nbEFmA LT EHALTEY, 2243 MXORBRLEE CThoTz, Z07, B0 I
T 5 H O ORI AN ZET Si=2, HEBL TOXIG, T7hbbhs: - BREEORREESA
E. Bt 24 EIEW, SR mA BT OMEORERN DI ELEETE D, SRIO3IANDL D,
&4 OFiH EFIZ o TR, BEBRVIZAETH L EE2ENIBRRITNDZ &b, FH 72 EOR
IR b0, Ao BEET MEFEHEROF R BT L0 ) i8N T, Z0EMEA
WTEEEBEZTWD,

LA T D DI YT > T, DEECHEERA OBFH EOm XL bAADZ &, ME
DIZBIT 2R, EEXBARFEF ORI R EROBEFERIZOVWTORFOMLERH D, 209
L, BERY ICHOWTIE, T2 EFHA LT P oFE0KE, HEOKE, Fis LT s
e Ea BRMITRGET L T, F70, SIRIERICOWTE, K E O E2E 2720 f#EE®

BREETHFRFERELHME L T, 61T, AFRETIE, JROBBGICSCTF L baEE Lo
WHDOEE LA, EBIIXZOMIZHHASCRK, EEREOEHRLELEEN. ZNbO50HEE
WL THRMYAMA T RERD D, ZOXLIICEZOMEIEHLI OO, EELNEHNET S,
MK TIRE =5 Aot L RS I EER 2 G0 CEICT 7B AT 5 FEOHBEDE 1
WEMRTETEE LTV,

27



AR E 2 R o 7o PRI DAL HE OB & LT, 8 O IR ITRAE T, BRE0
WK AET 5 ClearS W9 AT A &HAEE LT-, CLlearS ITbtEE A2 Ede R o X M ofks
s Z i U<, 20baW4 % TUPAC ICHERL L 7= @& Ttk BT D, 2o ofERN s, £
NEND TN —TIZBWTK 9 0 %NOfHER S L, fIHREEA R LS5 7 DITITEE S A O
BEORNBVNETH T2, (bEMHGALIZOWVWTIR L 74+ hEHWEGEA L B i ol-7 0 b &
AW Efg TEBR L, FC 74> FEHWESEIX6%DMREB GO, BT+ M2
WG AT 48% I Lz, C & HOEIRIZB W T EMENME T LA C E HMNE L FEHS
nNTWian ko, AEEMOEREZTIILEUEC L HAAKESNE Z 235 Z & HEHICEHET
5D,

AWML THERE LIV AT AT 7 r M2 A 7 ThY, BRIC3ADORRMEERE 2S5 841k Nn T
W5, 3A4OHRREER (301, 4 0%, 6 0%, W24 IXLFENFEE) I L 25HEIX A4 0
FIBICRERRCE D 2 &2 BT TV T, MR FE T, BRI CEET 2 5L TH D Z & 2R
L7z, Gtk BINMOFHET — % ZNE LTV AT LOLENRLETH D,

FA%, T AR—AOFEANLIVEEL 2D Z LD, BEEOBBE O EIF N ATEE S e
X, MR =7 A FOBEROFIHTE D AHEMENIAN Y . AR OJEE TREME N L, IRk
EHEOFEHRESLHITREOWEICET H LD EE XD,

—J. B3 E(p10) THFR L7z L 912, HREEZ M) TR T oMb ME=EE b & 0 |
ZOZ LIFHREER L EEE R TOFRE RSN THDH 2 AR LT D, [Minority in
CHEMISTRY | 2T 42 HET 5,

bz, HHHHE. 2009410 A 16 B, HRETFICIE, HRESICE 2S5 EKIT 8 JKME L
AARIRBIESNRE L ORERD D,

MEN O FEEZHITK 164 T AICOIE Y, FHREFICEI D, AZEES QOL(EIEDE) DT
RETHE D SN DA RLAITH S IK 8000 EM I/ D L ORE L, AARIRBIES R ENE LT
20 F£1TIE 25% HED 200 5 ANIZEE L, Kig/tt B2 5 i@ LT, IRERORO TR0
RV EZ L LTV D,

A&7 EOPFETIE, QOL DK TFZIZ LS & T HHREEIC L 2 AL EHRFFZITON L.
MHEINZ =D>Da X M LT, ZORER, EERICERE & LT D EHERR 258 1 JK 3400 (&M
VHRRREIZ X2 AEPEMEO TR K5 7 SRR 259 1 JK 5800 (&M VLR EEIZ L 5 QOL
DAL TITPE S A A & &2 R TP A AL 5 JE 8600 R &3 L=,

F7o. NGRS EALICHEREEE R A KEOREL - TEELZE 2 A, BIEMRIN 0.1
& ENDIBAE IR 18 J7 8000 A, [A] 0.5 ARJii THRAFE Tldev e —EY 3 o AIEH 144 75 8000
ANNWD Z Enbnote, £70, FREESIX, 70 ET¥E HD, 60mLA EOAND 72% IZEEL .
BERICBWTEMEL Y b BHOARRRNE N7 LTWND,

A& TIE, IRRBOTRCHREE RN OITH) 2L 8T, fiIREEELZE LT Z LN TE I,
MARAELEDSELRD E LTS,

IO XD RERITMENOMEEEZFFO N2 ORIMERIL,. ENAZEOT Y TEEL EEZLLND,

28



L7255 T, ZOX D7 AN2ITxET DIEMRRE, FrCSEIC L DRI EH LV RO EZ(EIZE
LTlE, ABDOILRDIBENPRDLENDLTHA D,

29



BTE XE—E

Article Title
Creating an Adaptive Technology Using a Cheminformatics System To Read Aloud Chemical Com-

pound Names for People with Visual Disabilities.

Author(s): Kamijo, Haruo; Morii, Shingo; Yamaguchi, Wataru; Toyooka, Naoki; Tada-Umezaki,
Masahito; Hirobayashi, Shigeki

Journal OF Chemical Education, 2016, 93 (3), pp 496-503.

30



F8E HH

AFRSLOHENZ G T2 0 B IR W % . B % . TR EENE BRI, SRR B
D, RO TIFROMRT Fik, Bl & ZIEICblco TIHREZHW ., EEILX
O HHEIERAA R, MR (W) FEAERDR. oA E JHgRER, Y =—0 SRiEhE
T ATy (K STFHHESE L EILRFE LA I LR EAIIEE REJIIBHEK,
MR SCER, I OMURIZIEBLL e Tigim & W o720 e, E B IR T A Re i i L B o BEAR
PR O ERRITITBERERRFH ZEIN T I ITEW 2, FH O BRITTRK 25 4R~ R 27 A A
ARSI B a6 (BRERRO a2 FproE, VA PR EE B O MG Az B 5
T2 B2 7 b =7 OBFIFEICBET D8, SR 525590203 2321 T 5, FHE O BRI,
College Women s Association of Japan(CWAJ)2013 4F R R R FE LA LS F2A 2215 T D,
Pb, e lbiaggoEsELET,

31



£ 3k

1]

2]

[12]

Satoh, H.; Nukada, T.; Akahane, K.; Sato, M. Construction of Basic Haptic Systems for Feeling
the Intermolecular Force in Molecular Models. J. Comp. Ai. Chem.2006, (7), 38-47.

Kumar, N. Computer assisted drug design and molecular modeling: a review. Pharma Science
Monitor.2014, 5(1), 78-93.

Matsuoka, N.T.; Motoki, I.; Takahiro, A.; Eiji, Y.; Nobuki, I.; Takashi U.; Yoshiyuki, Y.;
Kenichi, I.; Kohichi. Computer Simulation of Deformation Behavior of Non-metallic Inclusion
in Hot-rolling. Procedia Engineering.2014, 81, 120-125.

Shoji, M.; Shoji, M. Development of a New Molecular Visualization Package : Makiko . J.
Comput. Chem. Jpn.2009, 8(3), 113-118.

Abe, H.; Nagashima, U. On the Development of Molecula Numerica: A Real-Time Visual
Molecular Dynamics Simulator. J. Comput. Chem. Jpn.2009, 8(1), 51-58.

Supalo C. A. and Kennedy S. H. Using Commercially Available Techniques To Make Organic
Chemistry Representations Tactile and More Accessible to Students with Blindness or Low
Vision. J. Chem. Edu.2014 91 (10), 1745-1747

Supalo C. A.; Isaacson M. D. and Lombardi. M. V. Making Hands-On Science Learning Acces-
sible for Students Who Are Blind or Have Low Vision J. Chem. Edu.2014 91 (2), 195-199

Pereira F.; Ponte-e-Sousa J. C.; Fartaria R. P. S. ; Bonifacio V. D. B.; Mata P.; Aires-de-Sousa
J. and Lobo A. M. Sonified Infrared Spectra and Their Interpretation by Blind and Visually
Impaired Students. J. Chem. Edu.2013 90 (8), 1028-1031

Graybill C. M.; Supalo C. A. Mallouk T. E. Amorosi C. and Rankel L. Low-Cost Laboratory
Adaptations for Prcollege Students Who Are Blind or Visually Impaired. J. Chem. Edu.2008 85
(2), 243-247

Supalo C. Techniques To Enhance Instructors’ Teaching Effectiveness with Chimistry Students
Who Are Blind or Visually Impaired. J. Chem. Edu.2005 82 (10), 1513-1518

Supalo C. A.; Mallouk T. E.; Amorosi C.; Lanouette J.; Wohlers H. D. and McEnnis K. Using
Adaptive Tools and Techniques To Teach a Class of Students Who Are Blind or Low-Vision. J.
Chem. Edu.2009 86 (5), 587-591

H AR 22 SR Ok 20~ 22 R LR O &b 5 AR DHEE DARAE - SR D723 O i K DTE
D GBS DA R e R M O R ORI FE R
http://www.jasso.go.jp/tokubetsu_shien/koudairenkei/. (accessed Aug 20 2014).

32



[13] PRk 21 4R SRV TPREARNAE) |
http://www.mext.go.jp/b_menu/toukei/chousall/kihon/1267995.ht. (accessed Aug 20
2014) .m

[14] “FRR 16 £4E5E SCRFHAE diAL TR E ORI AERE T DR R BER SR 2 B &3 5 I E, Ak
(CBEY % e E SRR A
http://www.mext.go.jp/b_menu/shingi/chousa/shotou/018/toushin/030301i.htm.
(accessed Aug 20 2014).

[15] $AAMKRE], Prnselll, MAARE, TR, (LAME, K5, BEIEH A T ¢ 7 5255 Vol.bg,
No.12,pp. 1800~1807 (2004

[16] B, JIHREE, HBIEE, BARBTFEE TR 78(9) 239-247 1996

[17] science accessibility net,
http://www.sciaccess.net/en/index.html. (ACCESSed May 19012015)

(18] PRZAME, (LEPFOR, Pefigis s, R, RG22, Bl E ooty ET, B8 L7
97(464), 17-24(1997)

[19] SRR B (B EYGTIR): AR FZERS, 2001 428 H 31 A¥AT

[20] SPHIE S, AR, oo, JNEGEER, AR, RIXT 0 27 VA & Tl ER >
AT BIZRBIT DX AT DL, Mg ® A 7 ¢« 75255, Vol.67, No.12, pp.J448-J454

21] PR, FEMIEE], REZEE, MR RREREEE OA o Z—x v MRARI & £ OfVE
2—HHAEE PDF XEOT7 78U T 4 - | Ba—~vrA ¥ T x—RAERimEs, Vol.6,
No.1, pp.139146, (March 2004)

22] HREFEEZHOKS « V7 bOWIE - B ~==27 v/ BHERE S A (2008.9)
http://www.nise.go.jp/research/kogaku/twatanab/PCUserSurvey/PCUserSurveyJp.html.
(ACCESSed Aug 20 2014)

[23] M.Suzuki, T.Kanahori, N.Ohtake, K.Yamaguchi, An Integrated OCR Software for mathe-
matical Documents and Its Output with Accessibility, Computers Helping people with Special
Needs, 9th International Conference ICCHP2004, Paris, July 2004, Lecture Notes in Computer
Sciences 3119, Springer (2004pp.648-655

[24] DT, D SUE, BEARELE, REZRCE, HEES, $kH—KE, A7 U —2 U — X OFEMBEAD
PR :%Zﬁ%é%ilmﬁm‘ D5 i@”ﬁé: WREAxG & LB ER, B EREE Y m
SGEE, D-I 5 - AT A, I Eet J88-D-1(4), 891-899, 2005

[25] AP, R HE— GHEEE GUL IS LIEHREEEHA 2 U — 0 U — X OEr &7 1F
WIBE R SCEE. D-I1 1B « > A7 A, [-EHRAEE J81-D-2(1),137-145, 1998

[26] RPN, AHRE, —R BRI, 25 AT B & O T AE R BT D R, B
WA RET 7 2 LaR— b 17(2), 30-33, 2010

33



[27]

[28]

[29]

[30]

[31]

[32]

[37]

[3]

[40]

[41]

FORBERTFWMBE T, RIS H5%# - =205 LM, 2 - JIFABRE
¥ERE (1975)

Yamamoto, Y., and Nakakoji, K., Interaction Design of Tools for Fostering Creativity
in the Early Stages of Information Design, International Journal of Human-Computer Studies,

Vol. 63, No. 4-5, pp. 513-535, (2005)

Fujita, S. XyMTeX.
http://homepage3.nifty.com/XyMTeX/index.html#EnglishV (accessed Mar 08 2014).

MOLinsight - A web portal for the processing of molecular structures by blind students.
http://www.MOLinsight.net/ (accessed April 07 2014).

McDaniel, J.R.; Balmuth, Kekule: OCR~optical chemical (structure) recognition. J.R. J. Chem.
Inf. Comput. Sci.1992, 32(4), 373-378.

Valko, A.T.; Johnson, A.P. J. CLiDE Pro: The Latest Generation of CLiDE, a Tool for Optical
Chemical Structure Recognition . Chem. Inform. Model.2009, 49(4), 780-787.

Filippov, I.V.; Nicklaus, M.C. J. Optical Structure Recognition Software to Recover Chemical
Information: OSRA, an Open Source Solution. Chem. Inform. Model.2009, 49(3), 740-743.

Southan, C.; Stracz, A. SOFTWARE Open Access Extracting and connecting chemical struc-
tures from text sources using chemicalize.org. J. Cheminformatics.2013, 5, 20-28.

Chemistry 4-D Draw, version 8.0.
http://www.ddmcorp.com/goods/struct/4ddraw.html (accessed Jul 29 2014).

Optical Structure Recognition (OSRA) version 1.40,
http://cactus.nci.nih.gov/osra/ (accessed Aug 24 2014).

Cannon, E.O. New Benchmark for Chemical Nomenclature Software. J. Chem. Inform.
Model.2012, 52(5), 1124-1131.

ACD ChemSketch.
http://www.acdlabs.com/download/ (accessed Nov 15 2014).

ISIS/Draw MDL Information Systems Inc. (USA) |
http://acd-labs-software-c-program-files-mdl-isis-draw-2-5-acd.updatestar.com/ja.
(accessed May 15 2015).

molworks(beyond-computing.com).
http://www.molworks.com/home_en.html. (accessed Aug 15 2014).

InChl IUPAC InChl Trust Licence.
http://www.iupac.org/home/publications/e-resources/inchi.html. (accessed Aug
15 2014).

34



[42]

[44]

[45]

ChemAxon, Marvinbeans (Molconvert). Molecule File Converter, version 5.10.1, (C) 1999-2012
ChemAxon Ltd.
http://ChemAxon.com/ (accessed Nov 23 2014).

ChemBioDraw, version 13.
http://www.cambridgesoft.com/software/ChemDraw (accessed Sep 15 2014).

IUPAC, A Guide to ITUPAC Nomenclature of Organic Compounds 1993. Blackwell Scientific
Publications, Oxford (1993); Corrections: Pure Appl. Chem. 71, 1327-1330 (1999).

Otsu, M. A threshold selection method from gray-level histograms. IEEE Trans. Syst. Man
Cyber.1979, 9, 62-66.

Chan, R.; Ho, C.W.; Nikolova, M. Salt-and-pepper noise removal by median-type noise detector
and detail-preserving regulation. IEEFE Trans. Image Process. 2005, 14, 1479-1485.

CLiDE validation set.
http://www.simbiosys.ca/clide/validation.html (accessed Nov 30 2014).

Iguchi, H; Aihara, J; Murakami, S; Miyagi,M;Watanabe, T; Kawabata, Y; Komatsu,H Shinpan
Kiso Kagaku, Jikkyo Shuppan Co., Ltd; Japan 2013; pp185-2309.

35



1 A XyMTeX Tl L 1=t F#EER

Table. XyMTeX THil L 72t ¥ &N 2D Y —2 1/7

Structure Sauce List

T

H=g—¢—H ¥tetrahedral{0=={C};1=={H};2=={H};3=={H};4==¥tetrahedral{C(
H H {C};1=={H};2==(y1);

3=={H};4=={H}}}

g V4

[] ¥fourhetero [1{}{}
/A=A
[::j ¥fiveheterov []{}{}

AR

[::j ¥sixheterov[]{}{}

7= 0N bV
H\C=C/H
7 ¥1ltrigonal{0==C;2==H;3==H; 1D==¥rtrigonal{0==C; 1D==(y1) ; 2==
zF L
H3C\C=C/CH3
7 g ¥1ltrigonal{0==C;2==H$_3$C;3==H; 1D==¥rtrigonal{0==C; 1D==(y]

2==H;3==CH$_3$}}
AR T T

36



Table. XyMTeX Tl L 7o b2 1L £ DY — 2 2/7

Structure Sauce List
H\C=C /CHs
e m ¥1trigonal{0==C;2==H;3==H$_3$C; 1D==¥rtrigonal{0==C; 1D==(y]

rNF 22T F

H CHjg
AN S
c=(
H;C/, \CHg

Q- AF N2 T T v
O

7 x /) —)b
O

M

T M

O
CHg_/
\H

T T /AT ER
H-C=C—H

TEFL
CH;—C=C—H

AF LT EF L

T

R

H H H

2—AF)N—1—7na,x)—)

2==H;3==CH$_3$}}

¥ltrigonal{0==C;2==H;3==H$_3$C; 1D==¥rtrigonal{0==C; 1D==(y1
2==CH$_3$;3==CH$_38}}

¥sixheteroh[ace] {}{4==0H}

¥trimethylene []{}{2D==0}

¥rtrigonal{0==C;1==CH$_3$;2==H;3D==0}

H¥sbond{}C¥tbond{}C¥sbond{}H

CH$_3$¥sbond{}C¥tbond{}C¥sbond{}H

¥tetrahedral{0==C;1==H;2==H;3==H;4==¥tetrahedral{0==C; 1==(
_38%;2==(yl) ; 3==H;4==¥tetrahedral{0==C; 1==H; 2==(yl) ; 3==H; 4=
H}}}

37



Table. XyMTeX THiill L 7L EA L £ DY — R 3/7

Structure Sauce List
oy
T ¥tetrahedral{0==C;1==H;2==H;3==H;4==¥tetrahedral{0==C; 1==F
H H H H ;2==(yl) ;3==H;4==¥tetrahedral{0==C; 1==0H;2==(yl) ; 3==H;4==
¥tetrahedral{0==C;1==H;2==(yl) ;3==H;4==H}}}}
2-T K ) —)b
H CH3H

R
H OHH

2-AF)N-2-F s\ )—)

I
H—C—OH

HOOC

7 < )VER
II{ OH O
H—?—(IJ—C—OH

H H

s

H NHy0

[l
H——?——?——C——OH

H H

7=

»

P

¥tetrahedral{0==C;1==H;2==H; 3==H;4==¥tetrahedral{0==C
; 1==CH$_3$;2==(y1) ; 3==0H; 4==¥tetrahedral{0==C; 1==H; 2==(y1)
;3==H;4==H}}}

¥tetrahedral{0==C; 1D==0;2==H;4==0H}

¥ltrigonal{0==C;2=={H00C};3==H; 1D==¥rtrigonal{0==C; 1D==(y1
2==H;3=={CO0H}}}

¥ltrigonal{0==C;2==H;3=={H00C}; 1D==¥rtrigonal{0==C; 1D==(y]
2==H;3=={CO0H}}}

¥tetrahedral{0==C;1==H;2==H;3==H;4==¥tetrahedral{0==C; 1==
2==(y1) ; 3==H; 4==¥tetrahedral{0==C; 1D==0; 2==(y1) ; 4==0H} }}

¥tetrahedral{0==C;1==H;2==H;3==H;4==¥tetrahedral{0==C; 1==)
_28$;2==(yl) ; 3==H;4==¥tetrahedral{0==C; 1D==0;2==(y1) ; 4==0H]

¥sixheterov[ace] {}{}

38



Table. XyMTeX THifil L 7o L2 E AL 2D Y — 2 4/7

Structure Sauce List
I I ¥decaheterov[acegil {}{}

WA

TR TR

¥anthracenev [pal{}

¥sixheterov [ace] {}{1==CH$_3$}

vz
oh
¥sixheterov[ace]l {}{2==¥dimethylenei[a]{}{1W==(y1)}}

AF L

CHgs

¥sixheterov[ace] {}{1==CH$_3$;4==CH$_3$3}
CH,

p-F L

CHg3

¥sixheterov[ace] {}{1==CH$_3$;4==N0$_2$}

p-=hoa hr=v
CH3s
NOg NO2

¥sixheterov[ace] {}{1==CH$_3$;2==N0$_29$;4==N0$_2%
;6==N0$_2$}

NO2

246-FV=hnuw hrx

39



Table. XyMTeX THfil L7k iGN L 2D Y —2Z 5/7

Structure

Sauce List

OH

: 2
Jasi
@

o-7 L —)L

OCH3

e

T=Y—)

CH;OH

-

R V)NVT ) a— L

1-F7 b—v

¥sixheterov[ace] {}{1==CH$_3$;4==0H}

¥sixheterov[ace] {}{1==0CH$_3$}

¥sixheterov[ace] {}{1==CH$_2$0H}

¥sixheterov[ace]l{}{1==0H;2==Br ;4==Br;6==Br}

¥sixheterov[ace] {}{1==N0$_2$;4==0H}

¥sixheterov[ace] {}{1==0H;2==N0$_2$;4==N0$_2$;6==N0$_2$}

¥decaheterov[acegi] {}{1==0H}

40



Table. XyMTeX THil L72{b¥EERE 2D Y —2Z 6/7

Structure Sauce List
OH
¥decaheterov[acegi] {}{2==0H}
2-F 7 b—Jb
OH
COOH
¥sixheterov[ace] {}{1=={0H};2=={CO0H}}
T U F
COOH
¥sixheterov [ace] {}{1=={CO0H}}
%lﬁxégé‘
COOH
i .COOH
¥sixheterov[ace] {}{1=={C0O0H}; 2=={CO0H}}
7 X LR
COOH
¥sixheterov[ace] {}{1=={CO0H};4=={CO0H}}
COOH

T L7 X )VEE

NH,

¥sixheterov[ace] {}{1==NH$_2$}

¥sixheterov[ace] {}{2==¥trimethylenei[]{1==N;3==CH$_3$}
{1w==(y1) ;1==H;2D==0}}

41



Table. XyMTeX Tl L 72 b PAEENL 2D Y —2 7/7

Structure Sauce List

CHa\ 1t ¥ltrigonal{0==N;2==CH$_3%$;3==CH$_38$;1==
/N—Ki::>—N\NA<::>—ﬁ-—OH sixheteroh[ace] {}{1==(yl) ;4==¥dimethylen

CHs o] eifla]l{1==N;2==N}{1W==(y1) ; 2W==¥sixhetero

hlace]l{}{1==(y1) ;4==¥tetrahedral{0==S; 1D
==0;2==(y1) ; 3D==0;4==0H}}}}}

AFNF VLY it
CHa\ H ¥ltrigonal{0==N;2==CH$_3$;3==CH$_38$;1==
/N‘*<::>—N\ sixheteroh[ace] {}{1==(yl) ;4==¥dimethylen
CHg

eilal{1==N;2==N}1W==(y1) ; 2W==¥sixhetero
h[ace]{}{1==(yl) ; 2==¥dimethylene []{1==H0}
AF )Ly R {2W==(y1) ;2D==0}}}}}

42



