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Use case: data input automation
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AS-IS 2.1 Classify documents into 4 processes
1. Send hard copy of 2.2 Read document and import key
medical documents information to excel file
2.3 Submit excel file to GHRS portal
Claimer 1 >  HR part 2 1 HR portal
30K employees
500 requests/week
2 people needed
TO-BE 3.1 Read pdf files
2.1 Classify documents into 4 3.2 Extract pdf files to images
processes 3.3 Send images to OCR engine with
2.2 Scan documents to pdf files process ID
2 3
1. Send hard copy | ¥ | \l,
of documents N e
i 1 >
Claimer HR part module e
6. Review and T 5 T 4
submit excel file 6 5. Save information to excel files 4.1 Extract information from images,
to HR portal save to json files
v 4.2 Send json files to RPA
HR portal




Financial sector: Invoice, application form

Template

d v

Techtonic 2021

el

INHH s T 20y ooy The' Yen

257641358
~ F f i i
o). 1A 1Y
J64.405.92
i Aogim, oou metimit Dty Ao o B rom nofin
CPen _le'-i'n ol Ay olthg v
| &

Ky hidu

Invoice code DA/13P

Tén bén ban hang

CONG TY TNHH KY THUAT VA THUONG MAI BUC ANH

Seller name

Invoice number === 0000177

Nody xudt

Date 16/01/2017
Tén don v
Buyer name Céng ty TNHH Dau Tu xdy dung Ph Yén
M4 58 thué
Tax number 2500222759
Dia chi
Address Khu 11, Thén Pha My, Tu Lap, Mé Linh, Ha Noi
Cong tién hang
Price 261.405.912

S& tién viét bdng chir

Price in WOL Hai trdm sdu muoi mét tridu bén trdm linh ndm nghin Chin trdm muoi hai déng



Limitations of the traditional OCR approach

« Bad image samples

he quich brown fox jumps over the lary dog

The quick brown fox jumps over the lazy dog

ccomnkedly craventley —— clibgiioing S dieon

« No knowledge about grammar rules or frequently used words.
« Do not understand semantic meaning of words.

= Using Language Model to aid OCR Text Recognition Model can be a good solution.
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Overall architecture

The ABINet architecture has demonstrated a feasible way to ensemble Vision Model (VM) and
Language Models (LM).

Vision Prediction
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ABINet Architecture
Fang et. al,, 2021. "Read Like Humans: Autonomous, Bidirectional and lIterative Language Modeling for Scene Text Recognition”. In 2021 IEEE/CVF Conference on
Computer Vision and Pattern Recognition (CVPR)
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Phase 1 - Vision Model & Language Model

Vision Model - SRNet

Input Image Backbone Network A%IMI Feature V/Lb

Parallel Vision
Attention Module

H/

Aligned Visual
Feature G

A

Global Semantic
Reasoning Module

H/

Semantic
Feature S

A

Fusion Module

Qutput Sequence

SRNet

Yu et. al., 2020. "Towards Accurate Scene Text Recognition with Semantic Reasoning Networks”. In 2020 IEEE/CVF Conference on Computer Vision and Pattern
Recognition (CVPR)

Language Model - Transformers

* Introduced in 2017

« A ground breaking achievement in NLP field and now expanding to computer vision.
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Phase 2 - Ensemble models

Visual
Embedding
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 Training procedure includes
two phases.
In phase 2, two models are
jointly trained and a hyper-
model (HM) was introduced
to stack two phase 1 models’
embedding vectors.

 Inference procedure can be
single forwarded or iteratively
forwarded.



Single word benchmark

« Training data:
« Two datasets: Vietnamese corpus (50K words, 26M samples), Vietnamese text images (20K
images from our employees and 180K generated).
« Testing data:
« 1300 handwritten words image dataset. One image contains a single cropped word (sized
32x128)
« The HM drastically improved recognition accuracy while not pushing to much computing

Inference time

(ms/word) (ms/document)

burden.

Accuracy (percent)

VM (Vision Model) 87.8 2.846 1343

HM (Hyper Model) 955 3.076 1452
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Sample demonstration

/

VM prediction: “cay”
HM prediction: "quy”
Ground truth: "quy”

—

&

VM prediction: “namc”
Oﬂ/n/ HM prediction: “nam”

Ground truth: “nam”

(y’ VM prediction: “chunn”

o WY]OS HM prediction: “chung”

Ground truth: “chung”
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VM prediction: “phan”
p@’aw HM prediction: “pham”

i Ground truth: “pham”

éé(?&; VM prediction: “cuéng”

'] ~HM prediction: “cuvong”
, Ground truth: “cvong”

HM prediction: “lénh”
Ground truth: “lénh”

i~ ./ VM prediction: “linh”
euiks

10

------ ‘t/°*' VM prediction: “thad”
€ 4. HM prediction: “chai”
" Ground truth: “nham”

.....

VM prediction: “liitt"
HM prediction: “liiét”
Ground truth: "viét”

VM prediction: “giéc”
HM prediction: “ducc”

eebheesd
L Ground truth: “vyc”



Full name benchmark

« Tested on 400 Vietnamese full names (2 to 4 words):
« HM: 87% accuracy
« VM: 77% accuracy
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VM Prediction: “Nouy&n Thanh” VM Prediction: “Phan Thi Thanh Noan”
HM Prediction: “Nguy&n Thanh" HM Prediction: “Phan Thi Thanh Ngan”
Ground truth: “Nguyan Thanh” Ground truth: “Phan Thj Thanh Ngan”
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Future works

« Improve the LM so it can performs well in cases where visual output has more than two errors.

0 - VM prediction: “liitt” ~ ssaass 47+« VM prediction: “thad”
ijl.// HM prediction: “liiet" f'i HM prediction: “chai”
/ Ground truth: "viet” — 3TrTEES ; Ground truth: “nham”

« Enhance the language model context knowledge even more by switching from character tokenizing
mechanism to word tokenizing mechanism,.
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