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Design high-signal, trustworthy features for genomic, proteomic, metabolomic, imaging-derived,
and clinical tabular data. This module focuses on rigorous preprocessing, leakage-safe splits,
domain-aware transformations (e.g., gene-set activity scores), selection and stability, and
packaging features into reproducible pipelines ready for modeling and deployment.
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S e s s i o n  I n d e x

Session 1 — Preprocessing, Encoders & Normalization Session 2 — Leakage-Safe Splits & Feature

Selection Session 3 — Domain Features: Gene-Set & Clinical Scores Session 4 — Mini Capstone:

Reproducible FE Pipeline
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F e e :  R s  1 2 , 8 0 0   Apply Now

Preprocessing, Encoders & Normalization

Data quality & missingness handling

M C A R / M A R / M N A R  i m p u t a t i o n  ( K N N / M I C E )  o u t l i e r s  &

w i n s o r i z a t i o n

Encoders & scalers

o n e - h o t / t a r g e t / W O E  s t a n d a r d / r o b u s t / q u a n t i l e  Y e o -

J o h n s o n / B o x - C o x

Omics-specific normalization
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T P M / C P M / R P K M  l o g / C L R  b a t c h - e f f e c t  c o r r e c t i o n

S e s s i o n  2
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Leakage-Safe Splits & Feature Selection

Leakage traps & proper CV design

p i p e l i n e - f i r s t  s p l i t s  n e s t e d  C V  g r o u p / t i m e - a w a r e  C V

Selection methods

f i l t e r :  c o r r e l a t i o n / M I / F - t e s t  w r a p p e r :  R F E / S F S

e m b e d d e d :  L 1 / t r e e s / G B M s

Stability & dimensionality reduction

b o o t s t r a p  s t a b i l i t y  P C A / U M A P  v a r i a n c e  &  s p a r s i t y

c o n t r o l s

S e s s i o n  3
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Domain Features: Gene-Set & Clinical Scores

Pathway-level features for expression data

G S E A / G S V A / s s G S E A  K E G G / R e a c t o m e / G O  s e t s  m e t a -

g e n e s  &  m o d u l e s

Clinical feature crafting

c o m p o s i t e  r i s k  s c o r e s  t i m e - w i n d o w  a g g r e g a t i o n s

i n t e r a c t i o n s  &  p o l y n o m i a l s

Feature drift & monitoring signals

P S I / K S  p o p u l a t i o n  s h i f t  a l e r t s  t h r e s h o l d  d e s i g n

S e s s i o n  4
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Mini Capstone: Reproducible FE Pipeline

Build an end-to-end feature pipeline for a bio dataset

T h e o r y  +  P r a c t i c a l

Package & persist features

s k l e a r n  p i p e l i n e s  f e a t u r e  s t o r e  b a s i c s  d a t a

d i c t i o n a r y

Deliverables: notebook, pipeline artifact & report

. i p y n b / . p y  s e r i a l i z e d  p i p e l i n e  P D F / H T M L
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