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About PUB

The Singapore’s Public Utility Board is - sieazoRe's
re sponsible for @ PlJBWAT?R AGENCY

= Water supply
® Water catchment

m Used water

© Zihlke 2024 Keeping waterways clean with ML

31.05.2024 |3

Paola Bianchi, Melchior, Silvan



Public

© Zihlke 2024

Keeping waterways clean with ML

Paola Bianchi, Melchior, Silvan

PUB’s Challenge

31.05.2024

| 4



Farth Control Measures
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ECM Plan checking

Expected submission

This drawing shows typically the Earth Control Measures at construction site.
Details of the Earth Control Measures are to be designed by Qualified Erosion Control Professional (QECP).
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DRAWING NO. 11

MINOR ECM WORKS FOR PROPOSED DEVELOPMENT (WITHOUT BASEMENT) LESS THAN 0.05HA
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Example of rule checking

Rule: hoarding forms a closed loop and is sealed at the bottom
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ECM submission check process

[ - 2

1500 drawing
submissions ./ _—
per year P
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Desired solution: Full automation with Machine Learning

Z
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Expectation: Well-readable, standardized plans
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This drawing shows typically the Earth Control Measures at construction site.
Details of the Earth Control Measures are to be designed by Qualified Erosion Control Professional (QECP).
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Plan Complexity Notation
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Overlap
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Reality: Huge variance & complexity i the data

O
.

Symbols

)

r
L

Low Resolution

Naming

X

Spelling Errors

Information Conv.

31.05.2024



Public

Conclusion: Full automation not possible

7
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Approach: Human m the loop
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Overview diagram
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View Extraction

This drawing shows typically the Earth Control Measures at construction site.
Details of the Earth Control Measures are to be designed by Qualified Erosion Control Professional (QECP).
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OCR — Optical Character Recognition
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Step 1:

Used an OCR model to
extract text from images

Amazon Textract

We used AWS Textract

© Zihlke 2024
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Step 2:

Postprocessing

] ooo

®  We applied 3 postprocessing steps:
= #1, Paragraph groupingextract
recognizes single lines. Grouping based on
distance and alignment

m  #2, Spelling corrections.E.g. “Hoarding”
detected as “hoardino”. We check all
words at hamming distance 1 that match a

keyword.

= #3 Vertical Text recognition.We rotate
the whole image.
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Element Recognition

“things” vs “stuff”

Public

Things Localized, countable elements
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Stuff: Uncountable elements, spanning over an extended area
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Rule Types

Hoarding encompasses site

Position

Number of storage ponds equals Storage pond volume is >=50%
number of treatment plants run-off volume

Arrow direction
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Example Rule Checking

®m Example of a rule: Storage pond is within the hoarding boundary
® Rule is of type position. To check it, the recognized hoarding and storage pond were used

= We flood-filled the outer area and made sure the storage pond was not touched

Keeping waterways clean with ML

© Zihlke 2024
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Evaluation of whole System
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Prediction

Reality
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Human-in-the-loop to the rescue

%
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No answer 1s better than a wrong answer

Prediction
y!

Ground Truth
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Tune rules to be cautious

Prediction
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Ul & Deployment
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Architecture

in AWS
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PUB ECM Evaluator Prototype ECM plan4 - Sanitised_scan.pdf X
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PUB ECM Evaluator Prototype ECM plan4 - Sanitised_scan.pdf X
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PUB ECM Evaluator Prototype ECM plan4 - Sanitised_scan.pdf X
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PUB ECM Evaluator Prototype ECM plan4 - Sanitised_scan.pdf X
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Next Steps

Public

A full automation is not feasible

if the data i1s not standardized.
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»
»
»

Re-evaluate business case

Standardize submissions

Build MVP
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