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DECENT WORK AND
ECONOMIC GROWTH

Our Current Process: Drosophila-Based Tumor and Drug Screening
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Require high-quality images.

Fruit Fly Larvae
(Drosophila
Melanogaster)
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[ We need a better, automated way! ]

» Fluorescence intensity distribution
» Visual inspection & image quality etc.

> Preserves 75% of human diseases related genes. > Subjective, Slow & costly

> Short life cycle - fast experiments and low cost.
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»> Non- scalable & Expert biasness

> Introduce incorrect labels (label noise).

Challenges of Conventional Al Model with Noisy Data
J Areliable Al model must
» Avoid learning from unreliable samples.

U In real-world datasets, not every sample is perfect.
Al assumes all training samples are correct.

 Force to predict even when the data are highly uncertain. » Avoid making wrong predictions confidently.
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Standard Al Model
(3D ResNet-18 DNN)
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» Overfits noisy labels
» Unstable training

"4

» Confident wrong predictions

UNSAFE for safety-critical & high-stakes applications like medical diagnosis.

» Reduced reliability & accuracy

NEED noise-aware and reliable Al model ?

Solution: Teach the Al to Know Its Own Limitations

d Instead of forcing Al to answer every time, it first asks, “Am I confident” ?

1 Do not treat every sample equally. Estimate reliability of each sample before making decisions.
1 Robust learning : Avoid learning from noisy labels during training.

 Noise & uncertainty-aware prediction: Avoid making unreliable predictions during inference.
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Learning-to-Defer/ SelectiveNet/ RISAN
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SelectiveNet
(Geifman & El-Yaniv, NeurlPS, 2017)

Learning-to-Defer RISAN: Robust Instance-Specific Deep Abstention Network

(Kalra, B., et al., PMLR, 2021)

(Mozannar, H., et al., PMLR, 2020)

Performance Analysis and Application in Chemical Engineering

 Autonomous assessment of 3D fluorescence image quality in a pancreatic cancer larval fly model.

> Reduces manual intervention > Automate the current Tumor & Drug Screening Pipeline.

> Risk-aware decision making > Fewer false decisions = more reliable and accurate scientific discovery.
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RISAN achieved highest
robustness & noise-awareness
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Reliable Single-
Particle Detection
and Tracking using
Noise-Aware Deep

Learning
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Molecule and Life Nonlinear Sciences Lab.
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Raw Microscopy Video
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Feature Extraction
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Spatial & Temporal Feature
Understanding
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Feature Fusion
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Prediction & Reliability
Assessment (DL+RISAN)

Decision (Accept or Abstain)
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Reliable Particle Tracking




	Slide 1


  ⋮


  ⋮


  ⋮


  ⋮


  f ( x )


  g ( x )


  h ( x )


  x


  f ( x )


  𝜌 ( x )


  x

