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Prior Cases involving Officer 
Tom

● Patterns
● Misconduct filings

https://iconscout.com/illustrations/court-room
https://iconscout.com/contributors/iconscout
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In an ideal scenario…

https://iconscout.com/illustrations/court-room
https://iconscout.com/contributors/iconscout
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Document Dumps
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1. Volume of data 
makes it hard to 
work through 
manually.

https://docs.google.com/file/d/1WnJ_RbeDnZH5R2Tae4pxQNE2rcfSyegq/preview
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2.   Duplicate files 
exist with in the data, 
wasting manual 
efforts in processing. 

1. Volume
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3.   Data exhibits 
different page 
types, making it hard 
to find the data points 
of interest fast. 

1. Volume.
2. Duplicates.
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4.   Data comes in 
different levels of 
quality, making data 
extraction extremely 
difficult. 

https://nsarchive.gwu.edu/

1. Volume.
2. Duplicates.
3. Page Types.
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https://nsarchive.gwu.edu/

4.   Data comes in 
different levels of 
quality, making data 
extraction extremely 
difficult. 

1. Volume.
2. Duplicates.
3. Page Types.
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5.   Files of the same 
case spread across 
several folders. 

https://datavizcatalogue.com/methods/tree_diagram.html

1. Volume.
2. Duplicates.
3. Page Types.
4. Quality of pages.
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6.  Multiple cases 
might be found in a 
single PDF.

1. Volume.
2. Duplicates.
3. Page Types.
4. Quality of pages.
5. One case; several 

files.
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Not just Public 
Defenders…
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Not just Public 
Defenders…
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There is a clear need for a data organization and cleaning tool 

for such domain experts who work with limited time, budget and 

technical expertise.

www.agio.comAgio Company
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<a href="https://www.freepik.com/vectors/cloche">Cloche vector created by chikenbugagashenka - www.freepik.com</a>

DOT Python Library



● Implementation 

● Programming paradigm
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Data Cleaning Data OrganizationData Extraction
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Exact Duplicate 
Detection 

Near Duplicate 
Detection 

Named Entity 
Extraction 

Regular Pattern 
Matching 

Splitting large 
files
Grouping related 
files

Page Type Classification 
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Data Cleaning Data OrganizationData Extraction



Problem Statement 

Document scanning, redaction, handling, and storing practices 

result in data duplication in large document dumps.

www.agio.comAgio Company

● Save compute resources.
● Train models efficiently.

● Humans are manually extracting 
data; identifying duplicates to avoid 
repeated processing.

● Know the status of their data.
● Information on how departments are 

sharing data.
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Data Cleaning
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Exact Duplicates

May appear in same or 
different folders.

Exact pixel-for-pixel copies 
of the same page.

Smaller document may 
be included in larger 

document.

Near Duplicates

Same physical page in 
the real world.

May include different 
types/levels of 

redaction.

May come from different 
scans.
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Hashing

YTU56ASF

DSAFDSAF

YTU56ASF





Problem Statement 

PDF files have different types of pages such as forms, 

narratives, interviews, and letters. 

www.agio.comAgio Company

Apply different strategy for 
different layouts

Sometimes they are only 
interested in one format.
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Page Type Classification
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LayoutLMv2*

Vector Representation

Page Layout Labels

* Xu et al. https://arxiv.org/abs/2012.14740
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Page Type Classification
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Fine Tuning with 6k pages manually 
annotated:
● Training Accuracy: 83.78%
● Validation Accuracy: 84.11%
● Test Accuracy: 83.52%

Time for training: around 6 hours.
Time for labeling: around 6 hours.
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Near Duplicate Detection 
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Vector 
Embeddings

K-means 
Clustering

Cluster 1

Page0, Page1, 
Page2, Page3, 
Page4, Page5, 
Page6, Page7, 
Page8

Page2, Page6, 
Page7

Cluster 2
Page0, Page4, 
Page8

Cluster 3
Page1, Page3, 
Page5

Corr(Page2, Page6)=0.6
Corr(Page2, Page7)=0.2
Corr(Page6, Page7)=0.9

Cluster 1
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Data Cleaning Data OrganizationData Extraction



Problem Statement 

Different page types and institution formats result in difference 

of how data points are extracted.

www.agio.comAgio Company



Challenges 
Data Extraction
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Data Points of Interest
● Names of officers
● Date of Incidence
● Case Number
● Location

Doe, John

John’s
John

John
John John
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Data Extraction

37

NERNarrative Pages

Names
Dates

Locations

BBox and RegExpForm
Pages

Case IDs
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Data Cleaning Data OrganizationData Extraction



Problem Statement 

A particular case might be spread across several PDFs or 

multiple cases might be together in one PDF.

www.agio.comAgio Company
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Methodology



Methodology
Data Organization
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Methodology

Each Case object has:
● dates
● files
● names
● locations
● paths
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Methodology

Final output: list of the 
files belonging to 
individual cases 



Programming Paradigm Design



Some domain experts with limited time and budget became 

self-taught programmers in an attempt to automate their data 

organization tasks. 

www.agio.comAgio Company

Programming Paradigm Design 



Programming Paradigm Design 
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Text-BasedPBEVisual

DOT Python Library



User Study Design
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● Within subject study with n=12 participants.

Rank WorkloadExecute TasksWatch Tutorial
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● In the document processing domain, are experts from non-technical domains more 
successful with Visual, Programming-By-Example or Text-Based programming 
paradigms?

● For a non-technical audience, what are the relative strengths of each of the 
programming paradigms?
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Overall Time

RQ1: Are experts from non-technical domains more successful with Visual, 
Programming-By-Example or Text-Based programming paradigms?
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● Text-Based programming offers low-level control and flexibility to explore outside of the 
designer-provided abstractions.

● Visual programming gives tool designers an opportunity to offer information by default that 
programmers might not think to uncover themselves.

● The PBE paradigm puts the focus on the data rather than the program structure.

RQ2: For a non-technical audience, what are the relative strengths of each of the 
programming paradigms?



Conclusion

53

● Domain experts dealing with large document dumps need a data cleaning and data 
organization tool…We built DOT!

● Domain experts have tried to automate parts of their data organization tasks; so we 
conducted a formative study to figure out what paradigm works for our set of 
programmers. 

Data Cleaning Data OrganizationData Extraction

Text-BasedPBEVisual



Questions?
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Current Work



Current Work
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Text-Based Interface Visualization

Exception Handling



Data Organization
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1. File splitting. 2. File matching with case number. 3. File matching with name and date.

Case Numbers >1?

Select Page Type

Chop PDF at the first 
page of the specified 

type.

Methodology
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1. File splitting. 2. File matching with case number. 3. File matching with name and date.

Methodology
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1. File splitting. 3. File matching with name and date.2. File matching with case number.

Methodology
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Exact Duplicate Detection



Results
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Near Duplicate Detection
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Data comes in 
different levels of 
quality, making data 
extraction extremely 
difficult. 
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Case Files

Contra Costa County

Yuba County
..
.

Alameda County

..

.Richmond Police Department

Alameda County DA

Hayward Police Department

2019 files

OfficerXYZ-7896
OfficerXYZ-7896 report.pdf

DA report 2019 case 34.pdf

..

.

Supplemental information
OfficerXYZ.pdf

All reports

Files belonging to the same 
case might be spread 
across several folders, 
creating a challenge for 
working with a particular 
case. 

https://datavizcatalogue.com/methods/tree_diagram.html


