Digitizing Paper Forms with
Mobile Technologies



Paper forms are widely-used for
data collectfion.
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But accessing and analyzing data
collected on paper is difficult.



Manual data enftry is time-consuming
and error-prone.
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We need better ways to collect digital
data from paper forms.



Prior Work
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Goal:

Design and build a mobile system to efficiently
digitize data from paper forms.

Key idea:

Capture images of paper forms
using the built-in camera on @
mobile device.

Automatically intferpret data
using computer vision and
machine-learning techniques.




Goal:

Design and build a mobile system to efficiently
digitize data from paper forms.

Challenges:

Widerange of  variety of Messy forms, Limited
domainsand  data types voried [telalilsle connectivity,
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Understanding paper-digital workflows in
global development organizations.

Collected data from 23 development organizations in 16 countries.

Analysis

Decide survey content

Transmit data to analysts

Decide layout and data types Data cleaning and aggregation

Approval processes (e.g., IRB)

Analysis and decision-making

Field Work Data Entry -

210 eine] elebUie SUREYE Collect and transport filled surveys

Manually transcribe data

Field workers fill out surveys

Validation and data checking




User designs form in browser Automatically generate files

Printable Form
form image description
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1. Capture Algor|Thm for 5. Save and

visualize data.

form image digifizing forms I

3. Classify machine-
readable data types.
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Technical Evaluation

Classification accuracy:
Bubbles: >99%

Checkboxes: > 99%
Numbers: >99%

Data Transcription:
>10% faster with image snippets

Pilot Test:

Digitize clinics’ vaccine statistics
with >99% accuracy in 30 seconds.
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Flield Deployment: Tracking health worker
usage of medical supplies in Mozambigue

Community health workers
provide essential services to
rural communities.

Health workers need a reliable ’ AL
supply of medicines.

Challenges:

No standardized resupply process.
No system for health workers to track their supply usage.

No system for collecting and reporting usage data.
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Flield Deployment: Tracking health worker
usage of medical supplies in Mozambique

Health workers collect The supervisor digitizes the
supplies and paper forms. forms and transmits the data.

Health workers dispense supplies
to patients and fill out ’rhe form. Health workers bring completed
| S forms to their supervisor.

nnnnnnnnnn

iiiiii

00000

12



Flield Deployment: Tracking health worker
usage of medical supplies in Mozambigue

 Four-month deployment
« Two districts, 45 health workers
« 16 different medical supplies

Results
« Data entry accuracy > 98% for all data types.
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The system made it easier to frack supplies

“This form provides the information all in one place.
It is very useful for me. | can just see the form and
know what happened. Before, | would have to go
to different data sources fo confirm everything.”
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The system improved efficiency

“Using [the system] if is quicker to send the datfa to
anywhere. When | have written data, | need to wrife
everything down, then take it for [an approvall
signature, then find transport to send that information
to [the provincial office]. It can take days to do that."
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Track student attendance at
300 schools in Kyrgyzstan.

(
‘ MercyCorps

Be the change

Digitizing patient records in

*PHTH Zambia for the “Better

Immunization Data” initiative.

Digitizing patient registers at
health camps in Nigeria.
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Summary:

Paper forms are widely used for data collection.
We need better ways to digitize data from paper.

This project:
1. Formative study to better understand paper-

digital workflows in global development.

2. A new mobile system that efficiently digitizes
data from paper forms.

3. Deployments to evaluate the system with health
workers in Mozambique.

4. Artifact ODK Scan: Enables broader impact.
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