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Abstract

Traditional mathematical formula recognition, usually based on OCR technology for image and
text recognition, cuts the symbol of the target formula, builds the mathematical symbol database,
compares the similarity, and then returns the symbol name of the maximum similarity as the rec-
ognition result. In view of the actual situation, there are some differences in the formula, such as
font size, thickness, italics, various fonts and so on. Based on the characteristics of printed ma-
thematical formulas, this paper reconstructs the character standard library, and combines with
the machine learning idea, uses SVM algorithm to recognize formulas, and further extracts the
character features, improves the accuracy of formula recognition. The experimental results show
that the recognition results are good.
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1. 5|

BEAE FLBC RS BRI K&, FHEELBE B PN E AR, i s, i
LU RIMBBESEHE RN ERAT . 5ok, SERMAR-BEEML, BT HERAE T &K
AR RIS, BRI 22 i AT ] T - P88 v 2% 2 . BRI, K BRI A 4 RS 3 Ak T
ISR, SHFEELHERIRE SRR BT, BEMSEYE UL EE TR gom A 7 (%
A B AEE KR . H RTX 7 TH R R U B AR 6 22 R R (OCR), - BEIE O Hff 1 iR
BRSO R BT RAA R, (HATECE AR PO BERAE . BEARF SRR E L AREMES, L
FAF5E UM RN, 1R 5H OCR HiAR I ATA Ko ARSI T i s 3t A sCUR AR B, AECE AT
ARG 4 Y — 5B B

Hez A AUIME S VBRI R 51 S T B N S A5 T2 G AN 7T . 1968 4F, Anderson
IR R HeE A R ) B[ 1]. 1996 4F, Blostein #1 Grbavec 25 1 T AR B 2 X LA IR T AR
PR (0 L FT A i o £ Okamoto 58 AN &R GE (2] [3], B SaK M H bRt o biridiids 19 7 57 B LR AT 5
SRIG BT ARG B[ R K R, e R R HOASAR U FC 5k R A7 $i A SRR . Lee H J Al Lee M C 1
M RGP, EERIEEARIT RS SO EE B AHARAT BB /N EHRRIE[4] [5], RARAFIFRICA
Ko NTIRERRZGEHINE, RAEBE R0, BUa A A RRE. ZRRBIAZE 5
Mradi | s JafE 4 R AakA7 v LATEX % 2. [ A 16 B (1) MathReader $05% A iR £ 48, A Parzen
WHAT ANXEN, FEEACPREBEAR, Il B E AR MG A RAE D ST BAR AT A0, 25
T 11 PP A Xk B AR IA A G 1 (6] F BN 7 T T ) A RS IR B B2 I 4% 25 1), JRi8
Tk R AT L S B0 it 1 9 45 R e A 2 L[ 7]

ZE LRI, He o SO S AR R B A R AR A ) S E 2% IR AHERE R,
SR IRZE BAFRRRAMER . AR SCHELS G N TC AR OO, I £ A kAT b, s, g —
PRI AT SHEAE, A6 SR EAL(SVM)ST Bz A AT B0, FF I AN 2 DU i (Naive Bayes, NB)
BEALE T LL /BT NB SR BT 2 AFMER K 40 8000025, B MER K/ R AT 2025, 1T SVM i 204 o5 31
S EN LR M BE B0 R BT 43 28 TEAEGEHLAR 22 214K, NB Al SVM Jefe i 0 2K 500, fERFKI 42Kl
A EVEREHA BT A o ASCIEELNB /E X LE, BIENR SVM B8 B Ik, 1R — /M pE
PRI SVM #E8Y, Stk el as 2 SI B ARLTE A QU R T Fe d ik — 245 &
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2. REHEAR

RAEL G LA T EAR, KA word. latex # WAIECE A RFRAERINGREAR, BT 30 m L
(SYM)kiEH 22 A R 72 8%, IR ARG HILAFRE K 1.

— —, g

L ) FSa% K ) ke

_ Y XAEH

Figure 1. Flow chart of formula recognition
E 1. AXIRFRIZE

1) G MmARE I

B&T Hough 7846 B Rr U 75725 o 0 S 2 4230 4T Hough ZZ 4, AR5 Hough 283} MG AE itk
ITHEE, RS2 WiRtf,  FF DA I R AR A

2) AXFERE

BT HUE N SRHERT S S50, A b 257 0 B S s AME, R PRI B G R. ARSCH

B RRGVE I E I B PR VA ) BRI R R, KRR EIR RS, A A DRI, RETELR B MR

MEEERRT, RERESS, SCIIEZ R YRR A

3) AXFRFRM

MR A R TR TR, A SCRICT AT RF “JUERS” F158 @ FURAE, SR SVM &7
SRR, RIS, ¥ SVM SRR UTFECARIAN 2% DL 7 v i U g5 SR AT L, R AR E B, SVM
HOE T LR A7

4) AREMH T EHE

RAEAXDN B, 8 AE R RS I s RIS EAFAE (X, y, w h) (G x, y R T4
TEABHACHERE R AR, w, h 2 AIFROR SRR, RAEHE AR SHE T, WEAFHEZHE.
fln, 5K “PaBE” A6 @R “ BT AETRE, STARAT T

3. BLEZE
3.1. ARYEIEE

i H A RXIIFIFIE R SO EAE L, P EES Ao al SOERIE R AR, IBEEE R,
ERDIFIRCRAME, W1Vb? —4ac RO AXTERE— B UIH]; G MRsUE, VRN, ERHEE
AR DR AR .

KNG PIFD VLR, AT AR O)R), SEBAENZ R VTR ROR A . SRR IR
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Step 1: MFFRAIANLT, AT AXYIE], BEVIBIZER, HidF U858 E0IH FRA AL ERE (X, y,wh) ;
Step 2: RANVIRIUFAIFAF, MEREEUNBI AT, HRERRMGER X X,y y, W :w, b h,'value': value} ;

Step 3: ARAGIRM TR, FEEEFHATYIE

Step 4: FUGRAMVIBILF T, RERRAEE R Ix %,y y, W :w,h":h,'value' : value}

3.2. ANHANEZE

3.2.1. RARE
ARS8 I SCHF I EALSVM) LT A R, AR [8]W T
IEBIEARRE S = {(%, 1), 0, ¥a) . (6 Y )} - FoF e RY .y e (=10} —L R, 140%

B3, B 2RI, JsRAS R e SR T 7 SR A T DA 1)

.1 &

min—

o4 Zizl,j:
st. 0<¢; <C,i=12,---,m

> oqy; =0
i=1

o, K (%% ) WEEREL o AR REL CONETTREL
H SYM AT AR TR, HAPFNZ 3 RIE, —RAREART 5, SURT SVM BEXT R AEA ]
I3 53 2 ) JIN N AZ BB K. 4% 170 3 A #% (Radlial basis function kernel, RBF), L7y FLiidyigk, shekik
ANRI 43 o) JA R 3 ROR
Fi4h, SVM — MR F 2K, ASCAER python (OBLESS 2] sklearn H 1 S R i) ALK A
svm.sve(), AT AR 2 K. HIEEAFEBRWIEL )R K8, H—A n 22K @5 f#
NEE 1 RANF A n — 1200 TS, LK HE, M R I £ A A

3.2.2. HBELTH
XFF oK, HAHEUR, TR “WRERME 2L 1

aa; yiyiK(Xi’Xi)_iai
) _

i=1

Table 1. Confusion matrix

=1 RBEM

T2 5
FLERE L
1EH S
E TP FN
S FP N
HmAER.
TP
p =
TP+ FP
ER
R— TP
TP+FN
F,-score:
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4. SEUESTHT
4.1, HREHESE

AR Il A K 4 20 L
By TR mETRE. B
FARI 75 BRI L R 4 2:

B ASCK R R A R PEAEE word, latex, pdf &5 SCRETE
%

=
WSS, BTEERD. WIERRSHE, EREFESHETIE,

Table 2. Composition of character library

=2 FREMR

5] B, F0E FwEER AR/
F5 AN NS TS 115 BUS IS, NEE =5 TS
Fik etk Calibri (FASCIESL) TEHEE . #5 4k, Times New Roman % 9 Fhy k.
FEARE word. pdf. LaTeX. mathtype

4.2. {ZRIGER

KBtk 3/7 LUBIRENLR 2 IR AR, ARSI, R AR A SRR 4k 3.

Table 3. Bayes and SVM model accuracy
%= 3. Bayes #1 SVM #EALERRZR

Tk BE BE=E F;-score
Bayes 0.883 0.866 0.868
SVM 0.973 0.977 0.974

MRLE R ER, SVM FiEHITER D2, BE, HARCRBLT.
4.3. MIRGER

N R RROR B =R S SO SOrs, 42 IR SORAR AR AR, 70 R B IL
Fii%. Bayes iU SVM AU, Giit g Ran T34 4:

Table 4. Test results of English mathematics documents
4 RXBF MRS R

Tk RE o} TA
TR TUHC % 84% 59 min

Bayes 74% 12 min

SVM 96% 9 min

MARLE TR, SVM FEBET R, R, R .
5. &ig
ARSI R AR S A AR bR, 45 WL ST AR, MR K B AR R A
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SRFEA, 5T SVM MIEHCE A TR 2 70K SR B UL 12 UL A SRy i AL =007 ik
BEATHORL, KRS RRW], FEAEGENLARE SR,  SCORF [ U AE R (A8 0 SR o A 3R LA

IR
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