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Invoice processing systems



Manual process’s challenges

I Large volume

I Variety of layout formats and delivery formats

I time-consuming

I expensive

I errors



Applications

I Document management systems

I Information extraction systems

I ...



Automated distributed scanning of batch paper documents



Invoice definition

”A nonnegotiable commercial instrument issued by a
seller to a buyer. It identifies both the trading parties and
lists, describes, and quantifies the items sold, shows the
date of shipment and mode of transport, prices and
discounts (if any), and delivery and payment terms”

(http://www.businessdictionary.com/definition/invoice.html)

Types of invoice:

I commercial invoice

I consular invoice

I custom invoice

I pro-forma invoice



Examples of invoice



Examples of invoice



Examples of invoice



Image converter

I Portable Document Format to Portable Pixmap converter
(pdftoppm)
pdftoppm [options] [PDF-file [PPM-file-prefix]]

I Example:
pdftoppm -rx300 -ry300 inputfile.pdf outputfile

I Multiple pages document: ...-1.png, ...-2.png,...



OCR tool

Tesseract Open Source OCR Engine (tesseract-ocr)
(See https:

//github.com/tesseract-ocr/tesseract/wiki/Documentation)
tesseract imagename outputbase [-l lang] [-psm pagesegmode] [config...]

I Language setting: list of languages

I Pagesegmentation modes

I Output format: txt, searchable pdf, hocr, tvs

Example:
tesseract filename.png filename -l eng+ces hocr

https://github.com/tesseract-ocr/tesseract/wiki/Documentation
https://github.com/tesseract-ocr/tesseract/wiki/Documentation


Tesseract output example



Language detection

Language detection methods:

I Title (”invoice”, ”faktura” ), continuous pages (-1, -2, -3)
(changing version, attachments, ocr errors)

I Keywords

I Language distribution

Result:

Total page Correct Error Accuracy

1546 1505 41 0.97

(13 Polish, 3 German, 1 Italian, 17 English, 7 Czech, no Czech or
English invoices)



Invoice features

I Word features (¡150 keywords)
I Title features: ”invoice”/”faktura”

I top
I left
I width
I height

I page number feature:
”(strana—Strana—str)(\s”—č—:—\.)*\d{1,2}”

Example:
{”datum”:False, ”doklad”:False, ”faktura”:True, ”dič”:False,
”cena”:False, ”symbol”:True, ”dodavatel”:False, ”č́ıslo”:True,
”spol”:True, ”variabilńı”:False, ”ks”:False, ”tel”:True, ”množstv́ı”:False,
”banka”:False, ”dodaćı”:False, ”odd́ıl”:True, ”splatnosti”:True, ...,
”top”:123, ”width”:321, ”height”:46, ”page”:1}



Classification models

I Naive Bayes models

I Support Vector Machine models

I Logistic Regression model



Data set

Business documents: invoice, order confirmation (email),
attachments,...

language num.of.files num.of.pages invoice not invoice

Czech 1105 590 515
English 390 146 257
others 10 10 0

Total 998 1505 746 772



Czech invoice data set

Table: Data set

fold invoice not invoice invoice not invoice

1 528 466 62 49
2 527 467 63 48
3 527 467 63 48
4 524 470 66 45
5 529 465 61 50
6 530 465 60 50
7 534 461 56 54
8 538 457 52 58
9 542 453 48 62

10 531 464 59 51



Accuracies

Table: Accuracies of classifiers

classifiers 1 2 3 4 5 6 7 ... mean
GaussianNB 0.92 0.89 0.81 0.93 0.92 0.87 0.93 ... 0.89
MultinomialNB 0.82 0.86 0.78 0.92 0.83 0.76 0.90 ... 0.83
BernouliNB 0.89 0.87 0.82 0.92 0.91 0.85 0.92 ... 0.87
Log.Regress 0.95 0.95 0.94 0.95 0.96 0.93 0.95 ... 0.95
SVC 0.92 0.93 0.90 0.95 0.93 0.89 0.92 ... 0.92
LinearSVC 0.92 0.91 0.84 0.96 0.94 0.85 0.93 ... 0.92
NuSVC 0.82 0.86 0.78 0.92 0.83 0.76 0.90 ... 0.83



result visualization



Logistic Regression results

Table: Precision, recall and F-score of Logistic Regression model

fold TP FP TN FN precision recall F-score

1 60 3 46 2 0.95 0.97 0.96
2 60 3 45 3 0.95 0.95 0.95
3 59 3 45 4 0.95 0.94 0.94
4 63 2 43 3 0.97 0.95 0.96
5 60 3 47 1 0.95 0.98 0.97
6 54 2 48 6 0.96 0.90 0.93
7 54 3 51 2 0.95 0.96 0.96
8 50 6 52 2 0.89 0.96 0.93
9 43 2 60 5 0.96 0.90 0.92

10 58 4 47 1 0.94 0.98 0.96

average 0.95 0.96 0.95



Modifing features

classifiers accuracy precision recall F-score
GaussNB

all features 0.89 0.89 0.90 0.90
keywords only 0.90 0.88 0.94 0.92

keywords+page 0.91 0.89 0.94 0.92
title+page 0.85 0.93 0.78 0.85

Logistic Regression
all feature 0.95 0.95 0.96 0.95

keywords only 0.94 0.94 0.95 0.94
keywords+page 0.94 0.94 0.95 0.95

title+page 0.84 0.91 0.79 0.84
NuSVC

all features 0.83 0.89 0.79 0.83
keywords only 0.93 0.91 0.96 0.94

keywords+page 0.93 0.91 0.95 0.94
title+page 0.83 0.89 0.79 0.84



missed classification e.g: FAKTURA - FAgTURA



Conclusion and future work

I Building a classification system for recognition of invoice’s
first pages from scanned business documents

I Enhance OCR results

I Extract higher layout structures (blocks)
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