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What is OCRopus?

OCRopus is an open source state-of-the-art
document analysis and OCR system, featuring
pluggable layout analysis, pluggable character
recognition, statistical natural language
modeling, and multi-lingual capabilities.

Reference: "The OCRopus Open Source OCR System", Thomas M. Breuel, Proceedings IS&T/SPIE 20th Annual Symposium 2008.



Why OCRopus?

A complete OCR framework.
Multi-lingual capabilities.

Rich image preprocessing and layout analysis library.
Two recognition engines:

Tesseract.

bpnet (Multi Layer Perceptron Neural Network) classifier.

Statistical natural language model (OpenFST) as a
post processor.

Developed with the generous support from Google
and other organizations.



Framework overview
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Training tesseract

Step 1: Create training image data
Step 2: Make Box file

Step 3: Run Tesseract for Training
Step 4: Clustering

Step 5: Compute the Character Set
Step 6: Prepare Dictionary data files



Recognition tesseract

Generate a properly segmented character
image.

Pass this image to the tesseract recognizer.



Training bpnet

Two Approaches:
From individual character image.
From text line image.

1st approach:

Individual character image.
Character unicode.

2nd approach:
Text line image.

Segmented color image of the text line image.
Transcription of the text image.



Recognition bpnet

Generate a color segmented character image.

Pass this image to the bpnet classifier.



Example:

Training data generation for Tesseract

Step 1: Create training image data

FY TP EE Y RO I T T AT YT FATT T H S
THAZTEHIS
Y FTHTT YO HE@o03308CLabn
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Step 2: Make Box file

¥ 32 306 82 354

4102 308 143 363
st 164 306 205 363
221 307 265 354
& 283 305 321 350
5 341 304 379 348

Step 3: Run Tesseract for Training
tesseract trainfile.tif junk nobatch box.train

Step 4: Clustering

mftraining trainfile_1.tr trainfile_2.tr ...
chtraining trainfile_1.tr trainfile_2.tr ...



Example:

Training data generation for Tesseract

Step 5: Compute the Character Set
. s e 5 NULL
unicharset_extractor trainfile.box 85 NULL
o 8 NULL
> 8 NULL

Step 6: Prepare Dictionary data files

wordlist2dawg frequent_words_list freq-dawg
wordlist2dawg words_list word-dawg

Word List : 180K words

Frequent word List : 30K words

1 ¥l 2 T q
2 T q 1 Fl
2 o1 1 q

Reference http://crblpocr.blogspot.com/2008/07/how-to-train-bangla-and-devanagari.html
http://crblpocr.blogspot.com/2008/08/why-tesseract-need-to-train-all.html



Example:

Testing Tesseract

Step 1: Generate a properly segmented character image.

ISR E IV

(a) Bangla test unage

IR IR

(b) Bangla segmented nnage

Step 2: Pass this image to the tesseract recognizer

SISDRIY

hOcr output




Example:

Training data generation for bpnet

Approach 1: From individual character image

I solaimanLipi_00003.txt

iﬁl File Edit Faormat  Yiew Help

character image Character unicode

B list - WordPad

File Edit “iew Insert Format Help

e & 4

solaimanlLipi 00000.pny solaimwanLipi 00000, CxC
solaimanlLipi 0000Z.png solaimwanLipi 00002, CxC
solaimanlLipi 00003 .pny solaimanLipl 00003, CxC
solaimanlLipi 00004.pny solaimwanlLipi 00004, CxC
solaimanlLipi 00005.png solaimwanLipi 00005, CxC
solaimanlLipi 00006.pny solaimwanLipl 00006, CHC

Image — transcription mapped list file




Example:

Training data generation for bpnet

Approach 2: From line image

IR T A L IS CFLATETET A RBITT

Line image

3 al 3 5/ T0T

Color image

I 000bt_1.txt - Notepad
File Edit Farmat Wiew Help

27 LG49S GFYNTEHRGT LD ITE

Line transcription

File Edit Wiew Insert Faormat Help

LEeE &G #

000bn 1.png 000bt 1.tcxt O00be 1.png
000bn 2.png 000bt 2.cxt O00be 2.png
000bn 3.png 000bt 3.cxt O00be 3.png

Image — transcription mapped list file



Example:

Testing bpnet classifier

Step 1: Generate a color segmented character image.

PO FleT S T OIS

Fig: Input text Image

g M

Fig: Segmented color Image

Step 2: Pass this image to the bpnet classifier.

IO FeT FCJ CT A9[CO

hOcr output




Example:

Testing bpnet classifier (best NN Parameters)

nhidden - 500
epochs - 300
learningrate - 0.2
testportion - 0

normalize - 1
shuffle - 1



CRBLP segmenter plugin

Four step character segmentation algorithm.

Projection profile based.

Elimination of the joining errors

Shadow character segmentation
Touching character segmentation

Elimination of splitting errors
Reordering the modifiers
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