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Today's and next week's Agenda

Part I: Foundations OCR in Practice with
e Introduction to OCR PaddIEOCR
0 Core Concepts C LOCal Installation
e Baidu AI Cloud
o Applications in Economics o LLM models via API

Part II: OCR in Practice:

e Process of OCR

« Ways to access OCR services
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Part I: OCR Foundations




Introduction to OCR

What is OCR?

« OCR (Optical Character Recognition) is a technology that converts images of text into machine-readable

text.
« OCR is a powerful tool for economists to collect data from the internet and data from documents.

« The process of OCR is related with some advanced image processing and machine learning techniques.
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Introduction to OCR
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Introduction to OCR
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Ground

EffOCR
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Introduction to OCR

Accuracy of OCR

« OCR accuracy measured using character error rate (CER)

o Levenshtein distance measures the minimum number of single-character edits (insertions, deletions,

or substitutions) needed to change one string into another.

o This distance is then divided by the length of the correct text ("ground truth") to get a normalized

error rate.

« Example:

o Ground truth: "hello"

o OCR result: "helo"

o Levenshtein distance = 1 (one deletion)
o CER=1/5=0.2 or 20% error rate
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Introduction to OCR

Applications of OCR in Social Science

1. Extracting Historical Data:

o Digitizing economic reports, newspapers, and archival documents.
2. Automating Data Entry:

o Converting scanned documents into structured data for analysis.
3. Analyzing Financial Documents:

o Invoices, contracts, and receipts for economic research.
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OCR Applications in Top Economics Journals

o Dell, M., & Querubin, P. (2017). Nation Building Through Foreign Intervention: Evidence from Discontinuities in
Military Strategies. The Quarterly Journal of Economics, 133(2), 701-764.

 They use OCR to digitize the declassified US Air Force historical documents to extract the data and newly

discovered algorithm component of bombing strategy.

Figure A-3: Conditional Probability Matrix
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OCR Applications in Working Papers

o Dell et al (2024). American Stories: A Large-Scale Structured Text Dataset of Historical U.S. Newspapers.

We detect 1.14 billion individual content regions in around 20M newspaper scans from Library of
Congress's Chronicling America collection. Headlines, articles, bylines, and captions are custom-
OCRed. The dataset contains 438 million structured article texts.
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OCR in Practice




Process of OCR

1. Identify the content type: Document or Image
2. Preprocessing: Image enhancement, noise removal, and binarization.
3. Feature Extraction: Identify and extract features from the image.
4. Character Recognition: Identify and recognize characters in the image.
5. Postprocessing: Correct errors and format the recognized text.
« Others steps are also involved in the process of OCR, such as:

o locating the text or the image you want to extract.

o layout analysis, etc.
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Ways to access OCR services

1. Business or commercial services: Adobe Acrobat Pro
2. Open-source engines and local engines:
o Tesseract: An open-source OCR engine developed by HP and english is the default language.

o PaddleOCR: A Chinese OCR engine developed by Baidu,excellent for Chinese text recognition.

o Many others...olmocr,
3. Cloud services:

o Baidu AI Cloud: A cloud service platform provided by Baidu, including OCR services.
4. LLM models:

o T IHFALRZ5F £ ALLM model developed by Baidu
o Owen: A LLM model developed by Alibaba Cloud
o DeepSeek: ALLM model developed by DeepSeek 15 / 29




Different OCR Engines

Old Headers ) Long
. Old Multi .
ArXiv | scans | Tables & tiny Base Overall
scans column
math footers text
Mistral OCR API 77.2 67.5 60.6 29.3 93.6 71.3 77.1 99.4 72.0+£1.1
Marker 1.10.1 83.8 66.8 72.9 33.5 86.6 80.0 85.7 99.3 76.1+£1.1
MinerU 2.5.4* 76.6 54.6 84.9 33.7 96.6 78.2 83.5 93.7 75.2+1.1
DeepSeek-OCR 77.2 73.6 80.2 33.3 96.1 66.4 79.4 99.8 75.7+1.0
Nanonets-
75.4 46.1 86.8 40.9 32.1 81.9 93.0 99.6 69.5+1.1
OCR2-3B
PaddleOCR-VL* 85.7 71.0 84.1 37.8 97.0 79.9 85.7 98.5 80.0£1.0
Infinity-Parser
g 84.4 83.8 85.0 47.9 88.7 84.2 86.4 99.8 82.5+7?
Chandra OCR
0.1.0* 82.2 80.3 88.0 50.4 90.8 81.2 92.3 99.9 83.1+0.9
olmOCR v0.4.0 83.0 82.3 84.9 47.7 96.1 83.7 81.9 99.7 82.4+1.1
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Ways to access OCR services

« Which one should we use? Depends on your needs.

o Accuracy
o Cost
Language support

o

(o}

Speed

(¢]

Privacy
 Local engines: Privacy-sensitive documents, offline processing, no API costs.
+ Cloud services: Higher accuracy, support for complex layouts, less setup required.

« LLM models: Higher accuracy, support for complex layouts, less setup required, but more expensive.
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OCR in Practice with PaddleOCR(I): Local
Installation




OCR in Practice with PaddleOCR(II): Baidu AI Cloud




Introduction to Baidu AI Cloud

What is Baidu AI Cloud?

o Baidu AI Cloud is a platform that provides a wide range of Al services, including OCR (Optical Character

Recognition) and many other Al services.

o NL#EE (Artificial Intelligence)
o ~iTH (Cloud Computing)
o W HIR% (Application Services)

« Itis one of the most popular Al platforms in China, which is similar to AWS and Google Cloud.

« Several Other Al companies in China, like Alibaba Cloud (fi] B =) and Tencent Cloud (}&iH,. =), are also

very popular.
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https://cloud.baidu.com/

Introduction to Baidu AI Cloud

Which services we will use?

« Specific services: H ERREL LT OCR AR5
o WFIHAIIR S (Text Recognition Services):

o i 7 iH 5 (General Text Recognition)

o K& FIR 7 (Table Text Recognition)

o ML TR Al (Web Image Text Recognition)
o F5 W FiH 5] (Handwriting Recognition)

o W HFYE4 5% (Document Image Enhancement)

e General Al services:

o TN AR 55 F 45 (Qianfan LLM Platform)

o Yih—%= (ERNIE Bot)
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Introduction to Baidu AI Cloud
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Introduction to Baidu AI Cloud

Which services we will use?
o Question: T KRB AR IS5 VS Z-b& R A VS S0h—5 KA
o THREEIRS & M AL INZEE RS, &6 MM &od 25 5%
o FAELFIFH: T ITHTFECFIRAA) OCR Ak 55 o
o OB ARBEL: ST PR B ARTE S A EEATAE ik 57 HY LLM gAY

« Answer: For structured data extraction, use specialized table OCR service. For more complex tasks

involving understanding and generation, try ERNIE Bot (CU/—5).

23 /29



PaddleOCR with Baidu AI Cloud

o There are three ways to use Baidu Al Cloud:

1. Web Console
2. API(Application Programming Interface)
3. SDK(Software Development Kit)
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Introduction to Baidu AI Cloud

i H Web Console API SDK
-~ R —— @it HTTP iR RS . B8 i Tignsm s e iR s, 1Ruts
” [ 4T 2 3 SRR i A=Y GiOE G

EEE TCEGTRANN, BB M TIRE EEMAERARR, IERAIN AR, SRAEEHAR TS RISORY

1 HHTIRE, JEE(FE (AT, AR B 8 A1 (8 X

g RTINSV RGBS ARG, TREEA  The ﬁﬁ%% BT, g
¢ BE, DA G A T @zmAH%mEE*%X . R

ik  TEHSTAPRG, BETITE BE AT, SARRAN BREF A, RS EaRES Ny

Yy A, SRl 4B APL, AP RA B 5, EHTRILEE S

B OEETEEYGE FF. BESRY ERTEESESHNANADMAE ERTIORERAERNT S, 55

Fi p SH A (T R B S & AL ARG F A

25/ 29




Introduction to Baidu AI Cloud

workflow for using Baidu AI Cloud

1. Start with Web Console to understand capabilities
2. Review API documentation for your use case
3. Test with small dataset using SDK/API
4. Scale up to full research dataset
e Documentation:
o TIJE% AEZ OpenAPI

o HEHEREZ SDK Hl)
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https://cloud.baidu.com/doc/API/index.html
https://cloud.baidu.com/doc/Developer/index.html

Getting Started with Baidu AI Cloud




Step-by-Step: Using Baidu AI Cloud

Setup Process

1. {EME kS (Register Baidu Account)

o Visit cloud.baidu.com

o Create account (may require Chinese phone number)

2. Q5 . A (Create Application)

o Navigate to OCR service console

o Create new application for your project
3. 3B API Key FlI Secret Key (Get API Credentials)

o Copy your API Key and Secret Key
o Important: Keep these credentials secure!
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https://cloud.baidu.com/

Step-by-Step: Using Baidu AI Cloud

Implementation Process

1. 8 API/SDK (Call API/SDK)

o Study relevant documentation

o Choose between API (HTTP requests) or SDK (Python/Java libraries)
o Implement authentication

o Send OCR requests

2. BFPHIENFSE R (Monitor Usage and Results)

o Check API quota and usage
o Verify OCR accuracy
o Process results into structured data
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