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Abstract In this paper, we propose the methods of invoice document structure recognition
and of making a spreadsheet electronic document. The texts and block location information of
word blocks are recognized by an optical character recognition engine through deep learning.
The word blocks on the same row and same column are found through their coordinates. The
document area is divided through arrangement information of the word blocks. The character
recognition result is inputted in the spreadsheet based on the document structure. In simulation
result, the item placement through the proposed method shows an average accuracy of 92.30%.

Keywords: Document structure detection, Document processing automation, Optical character
recognition
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231 | Albert Master albert.master@gmail.com | Bonds
210 | Alfred Alan zalan@gmail.com Stocks
256 |Alison Smart asmart@biztalk.com Residential Property
211 | Ally Emery allye@easymail.com Stocks
248 | Andrew Phips andyp@mycorp.com Stocks
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241 [Ann Melan ann_melan@iinet.com Residential Property
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235 | Bensen Romanolf | benr@albert.net Bonds
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Polychemtex Inc.
1 Main Street

Polychemtex Inc.
1 Main Street

rg nr: 5561947986
ankgiro: 5833-3543
lusgiro: 847627-7

ILLING ADDRESS
JACME Inc
144 Shore St
Macduff
JAB4 17X

IOCR-nr: 102307792329

[SHIPPING METHOD RHIPPING METHOD
UPS

TEM # PESCRIPTIGN | PESCRIPTION |
M0061 Catalyst Catalyst

M0062 Resin Resin

M2001 Deionized Water
M2002 Potassium Hydroxide|
M2004 EDTA
10060 Polvmer

(a) (b)

Deionized water
Potassium Hydroxide|
EDTA

polymer

frequency
12

17 20 23 26 29 32 35 38 41 44 47 50 53 56 59 62 65 68 71 74 77 80 83 86
line space (px)

(c)

Fig. 6 Detection of column items: (a) detection
based on horizontal aligned, (b) detection
based on line space, and (c) histogram
of line spaces

g FEs HAEs7] 8 @l &5 dde
YHEE Vo2 & 5 Ut AR vE 3
Bo| &g do] BEE 3 & 4o vE F 4
kool dlY wAE AL wf EA9
Z "obs FEA ¢ Fig. 7 (a2 77t ¥
Wel &2 & HAe] gt 5949 d W] &
ol Atz HAZEo] WA ¥ e HAY dE
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AZ W0 Fig. 7 (% Akd wHe 28 A

DELIVERY ADDRES NVOICE NUMBER
Facdur] [DUEDATE 3757202
aTTX TS ORDER NUMBER 000037

BILTING ADDRESS ————--------- DELIVERY ADDORESS
(b)
INVOICE NUMBER 96612
ue ACME Inc INVOICE DATE2/2/200;
= — DUE DATE _3/5/202:
[FEaTY AB 11 OROER NUMBER —000077]

(c)
Fig. 7 Row item detection: (a) detection based
on y-coordinate, (b) y— coordinate collision
between two word blocks, and (c)

detection based on y-coordinate collision

Polychemtex nc.
1Main Street
Townsville

DH9 OTB

Phone: 496 0123

VAT No: GB999 9999 73
Org nr: 5561947986
Bankgiro: 5833-3543
Plusgiro: 8476277

BILLING ADGRESS DELIVERY ADDRESS INVOICE NUMBER 96612
ACME |

e ACME Inc INVOICE DATE  2/3/2023
44 shore st 44 shore St
Macduff Sacdi DUEDATE  3/5/2023
AB4 17X ABA1TX ORDERNUMBER 000037

[ Ot 05070 1
THOD SHIPPING TERMS DECIVERY DATE

ups Free shipping. 2/3/2023
TTET#  DESCRIPTION QY UNIT UNITPRICE REBATE  [INE TOTAL
MOO61  Catalyst 10 Ea 59.99 9.99 500.00
MO062  Resin 10 Ea 59.99 9.99 500.00
M2001  Deionized water 5 Ea 1.99 9.95
M2002  Potassium Hydroxide 1 fa 17.99 17.99
M2004  EDTA 0 Ea 1.49 14.90
MO060____Polymer 1__fa 2999 29.99

Subtotal  1072.83

VAT rate 20.0%

Total VAT 21457
Total _1,287.40

Fig. 8 Document division result
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A 8 c D E F G (a)
1 |Polychemtexinc,
2 |1Main Street
3 [Townsille 8 .
< [EREKL] ) Adams Letter Company
& s o973 SLWNEA prREkT
7 |Org nr. 5561947986 NENYORK'13, N.¥.
8 |Bankgiro: 5833-3543
9 |Plusgiro: 847627-7
:\"\D‘E\LLING ADDRESS DELIVERY ADDRESS INVOICE NUMBER 796612 eaTE AQE\A|Q 30' 1965
12 |ACME Inc. ACMEInc INVOICE DATE 2/3/2023 ——
- azz e o " T Sonea3 o Tobaoo Rassarch ——
15 |AB41TX AB4TTX ORDER NUMBER "o00037 New Yoric, New York 10017
::;OCervr'\UZ}DW%SZQ Attn. Hr, Simon 0'Shea o
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19 |SHIPPING METHOD SHIPPINGTERMS DELIVERY DATE
20 UPS Free shipping. 2/3/2023
g;irrww DESCRIPTION Qry UNIT  UNIT PRICREBATE LINETOTAL ' 30,000 Annual Report Envelopes printed,
23 |Mo061 Catalyst "o Ea 999 %99 "500.00 ' 6% x g% *
24 |Mo062 Resin o Ea 099 .99 "500.00
25 |M2001 Deionized water s Ea. .99 .95 . 13-H. Bulk Indieds (3rd olass) to
26 | M2002 Potassium Hydroxide 1 Ea. "17.99 "17.99 i 7 %m'&“wﬂh N. J,
27 | M2004 EDTA :m Ea. :149 :Man i 0R, Th;:g tl::g
28 M0060 Polymer i Ea 2999 72999 © $9.50 per N, § 285.00
ubtotal [} K 8
= s . ey a1
otal £ K. -
E i amnio © I7h! Tx'on balanos of §i61.50 ML § 293.08
33
5 s Focsosoi e 356271 (b)
36 Townsville nlo@polycnentex.om . A .
7 e Fig. 10 Invoice document image dataset for

simulation: (a) samples of electronic

Fig. 9 G ted dsheet d t th h
'8 enerated spreadsheet. document throug invoices and (b) RVL-CDIP dataset

proposed method
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BILLING ADDRESS DELIVERY ADDRESS INVOICE NUMBER 96612

ACME |

nc ACME Inc INVOICE DATE  2/3/2023
44 shore St 44 Shore St
kel DUE DATE  3/5/2023

Macduff
AB4 1TX AB4 17X ORDER NUMBER 000037

(a)

INVOICE NUMBER "96612

BILLING ADDRESS
DELIVERY ADDRESS
ACME Inc
ACME Inc
INVOICE DATE 2/3/2023
44 Shore St
44 Shore St
DUE DATE 3/5/2023
Macduff
Macduff
AB4T 1TX ORDER NUMBER 000037

(b)

BILLING ADDRESS DELIVERY ADDRESS INVOICE NUMBER 96612

ACME Inc ACME Inc INVOICE DATE 2/3/2023
44 Shore St 44 shore St DUE DATE 3/5/2023
Macduff Macduff

AB4T 1TX AB4TTX ORDER NUMBER "000037

(c)

Fig. 11 Result of spreadsheet document generation:
(a) original document image, (b) based on
top-left point coordinates of word blocks,
and (c) by applying proposed method.
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T e mestvna L BEMVICE

Balance Forwarded

RF=Ck Personal

o AafAnnA

FRAATCIIIMINAL DENRVV I C

Balance Forwarded RP-Gk Personal

Fig. 12 Wrong word block placement due to
rotated document image

Table 1 Accuracies of word block placement

dsheet ind lectroni
sprea. S ee index e- ec 1jomc RVL-CDIP
determination method | invoices
based on top-left point| 43.7% 20.2%
proposed method 98.7% 85.9%
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