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Digitization of Biocollections

* Information in biocollections can be used to understand pests, biodiversity,
climate change, natural disasters, diseases, and other environmental issues.

* There are about 1 Billion specimens in Biocollections
in the United States and about 3 Billion in the whole

World (Estimated).

* NSF’s Advancing Digitization of Biodiversity
Collections (ADBC) program.
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Current Digitization Process

ABOUT CLASSIFY TALK COLLECT RECENTS

TASK TUTORIAL

Event date

Digitization:
1. Curators photograph each specimen together with
their correspondent labels.

2. Transcription of the metadata in a database
(commonly performed by volunteers)

3. Final metadata values are shared in a digitization
repository.
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The Challenge of Automated Information Extraction

Automated IE: Optical Character Recognition + Natural Language Processing

- Biocollections’ images are problematic for OCR engines
- OCR result is not perfect. Handwritten text is especially problematic.
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HuMalN — SELFIE Workflows

* HuMalN: Human-Machine Intelligent Network of software components for
the digitization of biocollections. http://humain.acis.ufl.edu

* We propose a SELFIE (Self-aware IE) workflow model for the transcription
of biocollections’ labels (https://doi.org/10.1109/eScience.2017.19)

e SELFIE organizes the IE alternatives (SaPs) in incremental-cost order.

» SaPs estimate the confidence of the extracted value, decide if it must be
accepted or not, and send the unprocessed images to the next SaP.
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http://humain.acis.ufl.edu/
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The HuMalN Simulator

* Problem: Human-Machine |E workflows require images, crowdsourcing
interfaces, volunteers, ground-truth values, scripts to process data, etc.
Researchers invest a lot of time and resources validating an idea.

* Objectives:
e Promote and accelerate research in the area of IE from biocollections’ labels.
* Share the IE workflows, crowdsourced data, ground-truth data, and ideas.

* Encourage biodiversity institutions and repositories to share their data in a more
valuable format for data engineers.

e How does the simulation work?
e Simulation: The execution of the task is emulated
* The results from previous executed tasks are reused

* Not all the tasks need to be simulated. But we recommend to execute only the
task under study.
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Configurable Components in a Simulation

Simulation Configuration Task’s Interface
<tasks> <task name="ocr_sim">
<task name="ocr sim"> <parameter name="ocr_input_dir" type="D_TXT"></parameter>
<parameter name="ocr_input_dir">../ocropus</parameter> <parameter name="include" type="STRING"></parameter>
;"F)arameter name="output_dir"s../ocr_sim</parameters <parameter name= spec:!.mens_llst type="TXT"></parameter>
</task> <parameter name="metric" type="STRING"></parameter>
<parameter name="output_dir" type="0_D_TXT"></parameter>
</tasks> </task>
<metrics> as

<script name="quality_measure.py">

<parameter name="accepted_f">../regexp/accepted.tsv</parameter> . .
) . - Conﬁg File with the value to use for
</<s[zar|‘rj';r‘r;e>ter name="output_file">../ed/quality.csv</parameter> _l the parameter Of every task
</metrics> .
<pno1§tr:;rc~zcessing> Workflow Def ‘ File that defines the order of
l = simulation of the tasks
N > Interface and code of every
Workflow Definition Tasks’ Code & Interface .
X simulated or executed task
ocr_sim
ed_reg_expr_sim, ocr_sim l .
crowdsource_sim, ed_reg_expr_sim File Formats Data files’ internal format

consensus sim, crowdsource sim
=== = E Raw data, tasks’ output and
Data ‘Metrlcs . %, P
their metric values

INPUT_TYPES = ['INT', 'FLOAT', 'STRING', 'JIPG', 'TXT',

. T v v : UNIVERSITY of
ACI S oaigu%_TnggG - EE_'TD)?;IP,G' ,D_A'Fz)_]TXT' . '0_TSV', 'OD_AR', UF | FLORIDA

& iR Ao et Datatypes |'0_D_3PG', 'O_D_TXT']




Features of the HuMalN Simulator

* Simulation Engine and Features to facilitate the experimental
validation of the IE from biocollections’ images.

e Simulation groups

* Generation of tables, box plots, and bar graphs to visualize results and
compare different simulations

 Human-in-the-loop (iterative) simulations
* 3 |E workflows and their scripts (code) are shared
* Datasets with crowdsourced data, ground-truth values, and IE results
* 4 experiments on existent workflows are also shared

* Open Source: https://github.com/acislab/HuMalN Simulator
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https://github.com/acislab/HuMaIN_Simulator

Experiments (1/2)

 |E workflow for the Event-date.
* How to define workflows, tasks, and simulation-configuration files
* The results for the quality and execution-time metrics are shown.

* Experiment about how the quality of the OCR engine
affects the final quality of the workflow.

* Three different OCR engines are used. This experiment exemplifies ~
how to compare tasks and implement groups of simulations.

* Experiment shows how different crowds may affect the

quality of the workflow’s output.
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Experiments (2/2)

* Workflow for the extraction of the Scientific-name.
* The results for the quality and execution-time metrics are shown.

* Experiment about how to tune a parameter: the similarity threshold that
decides when to accept or reject an extracted value.
* A group of simulations is utilized in this experiment.

Similarity
Threshold ﬂﬂ 0.6-0.85 | 0.9-1.0
36 25 24

Number of
Accepted Values
Avg. Similarity to

0.53 0.55 0.63 0.63
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Example: Human-in-the-loop Experiment
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Conclusions

* This paper proposes a human-machine simulator for the extraction of the specimens’ metadata.

* The IE workflows can include executed and simulated tasks. The simulated tasks reuse the output of
tasks previously executed.

* The simulator permits to accelerate the experimental process by copying and reusing workflows,
tasks, simulations, and data.

e Groups of simulations can be automatically generated by specifying different parameter values, while
Human-in-the-loop capabilities allow running iterative simulations that incrementally improve
automated tasks from the data generated by humans. Embedded graphical capabilities permit to
generate tables, box plots, and bar graphs to easily visualize the results and compare different
simulations.

* After implementing a workflow in the HuMalN Simulator, several experimental scenarios can be easily
explored: parameter tuning, tasks comparison, evaluation of IE approaches, and HITL workflows.

* The process of definition of the components of a workflow was detailed, while three workflows and
four experiments were presented to exemplify the research process and potentiality offered by the
HuMalN Simulator.

Available at https://github.com/acislab/HuMalN Simulator
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