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HEEICBIIATFYRILY 4 YEBICARAI R
VHEETVOMBIZEZRRITNEZET L. 20
MEZ RIS 272012, FEOHIX, XEBE®RD» S
Ve VE HEICTHET 2> X7 4 (Automated
physical model builder; AutoPMoB) DFA¥% HfsL T
W5, AutoPMoB D EBNUZ[AT 7 DB R F M D
FFICIEHHOT -2ty FBRBETH 5. K%k
T, XHMHOERDEL S ZOEREZ LT — X
ty VEERT 27007 ) T —a vy —L%xH
F L7 FRLEY—LEZHNT e XY E
THUICET 2 28 MICEZTNLZER OB *
DEREFELDT =Xty PEIEKR L.

1 IEC®HIC

LR Y O T ak REEIZBWT, Y
LZEDEANCES S YHETF Z T 0t ZDFHRGP
EIICHEARARTH 2. PHETLOBEIZIZS
0t 2B T B R BRI N 2 TR R
L D70 ORITHENZ I D HADRBER -0, £
RKEFNEEIT WO ERD 5.

FEHEOWX I OREERIRT 272012, HkIEHR D
LYEE T L% HEITHEER S 2 A LAI6E (Automated
physical model builder; AutoPMoB) DEA% % HIEL T
W%, AutoPMoB 1%, 1) XEkT — X X—2 0 545
Tat AT AINERINEL, 2) XEFOEAXE
HTML JECEHL L, 3) VHEE 7 VBRI ER
Bl (B, 28, 7 —2ky) ZHHL, 4
BROFEH» St L HHRoOREEZHE L TR
HEHR—L, 5 ZOBEREHAE L THEOYHE
TIERET 3.

AutoPMoB % B3 5720123 LD 5 oD & =
R FETT D OEBERM R T 2 0END
5. FEEDBINFTTIIRAY 3ICEHET 2288 %
IEMEICHE 5 2 FEOMRE 11 X R 7 4 1CBHET
ZBABFORIFBMEHEFEOMIICHE DA T
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7212l SORIZERFMZHAET 27D 71
£ BT A XHEICTEREN G LT —&ZEy b3
WETH 5. AT, ZROERMM & RZMEH
E DM ORI ER T —X .y b 2IERT 5.

PERDER D EFM I EEE T B HISE [3, 4, 5, 6]
1%, Wikipedia DL 5P arXiv.org ICIBEFH XN TV 3
MXEMRE LTEDH, HTIML XEF D math X 2
PG EINTERZP TeX XEFOHAE AR—-ZT
Xtz zeThEohd F—27 Y, b i EIHin
TEHREREMH LTV, Tt T 5 XHET
X, B—0DR 5 TREINDIEHBITIMZ T &F
DOV EBRE DS TREIN D LRI 0%
5330, [EROMIFETIE T vt 2B T 5 ki
FrACTbR TN, £, [EROWZETHO
BB ELEZT )T =3y V=BV Do
FAET 208, L¥DBOXEITR L L 72y — g7z
{, ERoZ# BRI LT —Xty P TF
fELZW.

Z 2T, KRR TIE, TEHOLE» SLERD
EEZHBTHE T2 7030 X AZERL, fil
L7 RO B DT 2 ERE 5T 2 BT
D7) T=arvV—LEHETSE. THIZ, £OD
VL EHOWT ot 2ZEEORH I LTT
T—arviEBIikI.

2 THEBHKTILE50OHESE

BEXEFOBAZHRE LHEDOZ I
HTML JE R E 721 TeX R D XEZ P> T 3.
#:N%, HTML B D¢ T3 Mathematical Markup
Language (MathML) JERX T, TeX JBEXOETIZ2
<Y FEHWTEHREINE =0, Zhohr ok
B TE 2. HTML IER D X EHS Web R —
JTAFARETH S Z ¥, PDF RO XE%E HTML
FERICEST 2V —ADHAEIhTWE I 2%
Z, ARETIEHIML EROXEZNRE T 5. &
B, BIgXML [7] D &K 57K Y 7 F v = 7T TeX B
DXEZ HTML JERICEH T2 Z L HAJRETH 5.
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Algorithm 1 Variable symbol extraction
Input: d (HTML document)

Output: 7/
1: Eeup < msup elements in d

2: fori =1to |€nsypl| do

3:  emsup,i < ith element of Epgyp
4:  if superscript in emgyp,; is not roman then
5: Smsup < string in which exponent is represented

using operator * instead of msup

6: replace the string matching epysup,; With Smgyp in
d

7. end if

8: end for

9: Emath < Mmath elements in d

100 V «— 2

11: fori =1to |€nam| do

12: emath,i < ith element of Emam

13:  if emam,; has mo element and all texts included in mo

elements are &InvisibleTimes; then

14: Smath <— String in emath,i
15: add smath to TV

16: IeMOVe Spath 10 d

17:  end if

18: end for

19: €’ « math elements in d

math
20: fori=1to|€’  |do
math
. ’ . ’

210 el ith element of %math
. , . .,

22: V'’ « variables in €] ath.i
232 VTV UY’

24: end for

v Z0YEEFNVICET 3 ETIE, To X
IWCH—DRBTRINZIERZ I TR, r ®
9, AE DX S ITHEBO S TRINDIEH LT
5. ZOEIRERERTILEHEITHNT 272
HD7 N X L% Algorithm 1 127" .

COEREBEHMHE T ATY X AT, £T,
HTML FER DX E d IZEFEN 23 msup X 75X
NBHR (B EXERDOVEZTLE) O—E Gnsp
2RI 5 (117H). SERD LA EXFITEEY
T HFINTARTIUNK (B—< 1K) TRV
B, TOBREPBREERTLHWL, d I8 FN
ZUBERLF U XTI ZE » WK
B3 2 Q-847H). AU kb BE L HMYAR
HiRERT LA EXFEXANT 2 Bz, TR 1%
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1 DODEKTHZH, TRIZITORETH3). X
2, d D5 math X 7G5S N ERZD—E €nan
132 (947H). HIML FER D XFICE T % math
R TPTG SN ERIT, TXBROXHFCBT
8RB (\begin{equation}...\end{equation},
\begin{egnarray}...\end{egnarray}, $...$ 7% ¥)
WCHHET 2. Epan DEEFRIZOWVWT, BB DI
DEAE L 72T (AE R 6t 72 Y) DABMFIET 5
Ba, ZOXFINEERe LTHEL, FUSCFS
Zd»HHlRT %5 (1147H2S 1817H). &R,
FARDNIEE Uz d 205 math X 73S 5 XN/ H
Ro—%¢  ERT, FERICEGEN Lz
32 (191TH»S 2417H). T2 CHitiEh 2%
Bix1-o0E, £2E 120851 LT &EF,
T ET, EToEM (k) owihd, 3
WIEZEN S DHAEDED DNV FHNTH 5.

3 FIF—oavy—I

BEFPOER 2R TS (BEGEE) L
TER EHER) 253 2B, XEHOZE
BB eREL, ZEERICZY T 2500 2E D
T3, ARTRIDIERDOETEET ) T—&L
MR, FEEOIZ, 7/ 7 —XBPXEPOEGLE L
EBERTE DT XN T 270DV -1
ZHFE L.

AKY =Lz VB EE, SEHE SR L TXH
DEPBERBEIELVWERERZ AT 20EN
Hb. ThZ, XHOEBUERNEBGE S DEK
PLTREFTTRERVWGERDINLTH 5.
5l Z.1Z, Ca and Cg are concentrations of A and B. ¥ \»
IXIZBWT, BEHEBIXCL g THD, Zh
XSS % IE L WEBUEF X concentration of A &
concentration of B TH %23, XHDEBERIZ VT
D concentrations of Aand B TH 5. XHDERE
£ (concentrationsof Aand B) ZHIH L THh 5, #h
MREA %A LS 2 Z 8 TIELWESR
(concentration of A ¥ concentration of B) %15 2 {E#
HMHEFEEZSEHFEL T FTETH 5.

7/ T7—=Yaryy— LOMHEHEZN 1 ITRT.
RANCHEHE LSRR e T2 CHFELERT S (1).
AR — L& Algorithm 1 1ZH€ o TEIR X 7z X HEH
LAY EZHETHHL ID 255 5. HE/A
I XEFDOTF A IR EIND (2). &E
BELH DY MATH_ID O XL FFNCE# S N T F A b
(Processed text) £ 7CD 7 ¥ A & (Original text) @ 2
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Annotation tool

Which process is used?

CSTR =

Which document is used?

Nekoui_et_al_2010 v

Processed text

(2)

lll. CSTR Process Description

In this paper, we consider the control problem of an ideal
jacketed Continuously Stirred Tank Reactor (CSTR) system
(Fig.1), where the following exothermic and irreversible first-
order reaction is taking place:

A>B (7)

With a kinetic rate law:
—MATH_0000 = MATH_0015(MATH_0016)MATH_0001 = MATH_0002exp

Under the assumptions of constant volume, perfect mixing
inside the reactor and constant reacting mixture heat capacity,
one may write down the following mass balance for species A, as
well as an overall energy balance for the reactor:

dMATH_0001
A O TR (MATH._0003 — MATH_ 0001) — MATH_001¢
dMATH_0019
dMATH_0016 _ smerrgssews® 1 111 0004 — MATH_0016) MAT
AMATH_0019  Eelmtaieti: = = MATH_002.

Under the assumptions of uniform temperature of the jacket
fluid inside the circulation tubes and constant water heat
capacity, an energy balance for the jacket may also be written

down:
dMATH_0008
— = linvalid- p T — MATH
TH 0019 MATH_0009TAZIGEER ST (MATH_0012 — MATH_0008) +

In equations (7)-(11) MATH_0019 is the time, MATH_0025 are
concentrations, MATH_0016 represents temperatures, MATH_0008
is the jacket temperature, MATH_0006 is used for specific heat
capacities, MATH_0020 represents volumetric flow rate,
MATH_0011 is overall effective mass of the heating/cooling
system, MATH_0021 is reactor volume, MATH_0022 represents
densities, MATH_0007 is the heat exchange surface, MATH_0013 is
heat capacity of water, MATH_0024 is power input to the heater,
MATH_0012 is temperature of cooling water and MATH_0023 is the
heat transfer coefficient. The numerical values taken from [8]
(see, [9] for more details on CSTR). A linear model will be
developed around the steady-state operating point. The
linearization will be respect to MATH_0001 and MATH_0016,

Original text +

Choose variable No.

26

HTML format: <mi>u</mi>
TeX format: u

Select the sentence including the variable definition.

Thegoalistocontr... X o~

bl 8
0:
"The goal is to control the reactor composition by manipulating

the cool rate through the control signal MATH_0026."
]

Input the variable definition in the sentence. (5)

the control signal

bl
0 : "the control signal"”

1

Input the correct variable definition.

the control signal

1

MEERRARETH D, 7/ 7—¥ a3 1 ZHGD
SHATBEIRS. 77—, EHEaHTT s
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b ¢
0 : "the control signal”

1

Save (6)

identifier_html identifier_tex definition_extracte

MAIH_UULI  <mIPE</mi> (= <NA>

MATH_0018 <mi>R</mi> R <NA>

MATH_0019 <mi>t</mi> t the time
MATH_0020 <mi>F</mi> F volumetric flow rat:
MATH_0021  <mi>V</mi> v reactor volume
MATH_0022 <mi>p</mi> P densities
MATH_0023 <mi>U</mi> U the heat transfer co
MATH_0024 <mi>P</mi> P power input to the
MATH_0025 <mi>c</mi> C concentrations
MATH_0026 <mi>u</mi> u the control signal

Progress: 29 / 29

7 ) F—3a vy — Ll

T—2ar kT ABEEEERRLTHS (3),
ZROER R TP EEN L2 HEIRL (4),
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XHOEERE IELWERERT FIEETANT
% (5). BEOXZEBERVESL T 256, Z
NoZINTHET 2. BIRLAXOKE AL
XHOEERDBDEL 5 & T0ER L UTE
BOEEPGENRVE 2 ICXEEXHEh 5.
ANDHET L7256 Save RR V2 LU THERE 7 7
A0 xIsx B IR 1F3 % (6). BEEBRMIEAE
T B XDIRNT AL E IR B FIT Save AR &2 v
L, ZEERDPHFET 2XDRV, LWV HEREMR
73 5. RIFESNIEHRIZER L CHEETE 5.

BEBEZIIHLUTULTD 8 2DIFERZ RIF
T 5.

«ID

« ZRES OFF| (HTML )

o ZRGEE OLFH (TeX )

o XHOEBIER

« ELWEBUER

s BREBRDFET 2 XOHFE

s ZBRUEBRDTFET 5 XD LT

o IELWERCERD T TREL G2 DR

EFREIELWEBERD—HT %)

A7 F—a Y — Ui Python THEEEL, UL
& Streamlit [8] &, T F A b D5 E|I121Z Stanza [9]
AL
4 F=2ty MER

HERERIL RS (CSTR) ISR S 28 10 ¥, #A%C
PRERICBET 25 7T, T e I 2
11 #ENRIC, BRLEY —A2EHLTCERTS
CEREREEDT &y FERERLE. b
D@ PDF JETAF L7278, InftyReader [10]
TTeX HRCEBR L0561, oM EHERET
% EIICAFTEIEL, WEXML TEEZD TeX
ROFRY % HTML JEFUCEH L 7=,

ERL7z7—&ty +F OFEHEREZR 1 1TRT
HH X NZ R OBEIT 1,094, XHIZEBEREN
FET 2 EBOENZ 680, XHICIFET 2 ZHEFR
PIELWERER DR D 1 O—HLIEH
DENIS13 TH o7z, S XLHEMNDOEB DO D F/ME
16, FARMELE 96, FHEIZ 39 TH -7

DTF—REy VET7 /) T—X 1% GBE—&EH)
PERR L7z, MEER— IR E TN ER O
W3, 1 RBH=DI0TTHoT. V—LE2H
W32 ERD 8 oD EHE FIEETRET 258,
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£1 7Rty FOMEER VIZEHES, Ve &Y
FICEBEBEDTFET 2EBOES, Ve IXHOTEGE
FHELELOWERERD B LEEROEEGTHS. |V[IF
VIZCEFNWEZREHERT.

Tatx F@wE V] Vel  [Veorl
CSTR 10 253 160 122
B s 7 414 271 202
EaAT 11 427 249 189
&t 28 1,094 680 513

S 1 MBI h OFRRFENE 1 R B2 5 727
», RKY = K> TRBIIEEEZNRLTE 7.
SR, Ko7 ) 7—2TERD3I oD Tnt
APND Tt 2T 2 e EFEENGICLT
75— arEBIRW, T—Xty b BIRT
ZFTETH5.

5 &HDHIC

AT, SE S o 2O EFALICET S
XHRICEEFN 2 ERER T EHKGEE) 220
EFR BRER) PoRdT—REy FEEKT
VBRI 27 /T —aryY — L 2L
. 1BEE (7 /7 7—2) 3RY - k- THE)
THH XN ERGE BT LT, ZBEHEE TIEE
TANT 2. BARLEY—LEHWTEE 0t X
R DFR Y 28 IS L TEBG S L BB ERE S
F—&XEy FEERLE. AYV—LT—Xty
MIRFETH 3.

R LY — LIS HBRIURZHRITVL. Bk
NI T ORERER BN FETH 5.

POF XX DX E D/ WV KFTlx, PDF XD
XEE TeX BRICEH L 7223, BRI D—
MIELLS B X o728, FIEETEIEL
7z. 51, PDFIEROXE T AN LTHZ S L5
12, TeX FEANDOEHNEE OB I D HErTE T
H5.

EBORBORT FIK, 7/ 7 —XIEAXXHL S
ERICEYT 2HAMNEHELHIBEND S, 7/
TP XDBENCEREHAT 2720121F, &
ZOBEMEH N T2 e ETHLIEZ LN
5. 77— ROEMEEBRRT 22012, BRER
OMHEi 2 HAG DY, EFEMEZIRRTES X
T ETETH .
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