
The	Algorithmic	Eye:	How	Artificial	Intelligence	Uses
Radiomics	Features	to	Transform	Medical	Imaging

Rasit	Dinc

Rasit	Dinc	Digital	Health	&	AI	Research

Published:	December	4,	2023	|	Medical	Imaging	AI

DOI:	10.5281/zenodo.17997288

Abstract

The	Algorithmic	Eye:	How	Artificial	 Intelligence	Uses	Radiomics	Features	 to	Transform
Medical	Imaging	The	field	of	medical	imaging	is	undergoing	a	profo...

The	 Algorithmic	 Eye:	 How	 Artificial
Intelligence	 Uses	 Radiomics	 Features	 to
Transform	Medical	Imaging

The	field	of	medical	imaging	is	undergoing	a	profound	transformation,	moving
from	 a	 purely	 qualitative	 assessment	 by	 the	 human	 eye	 to	 a	 highly
quantitative,	 data-driven	 science.	 At	 the	 heart	 of	 this	 revolution	 is	 the
convergence	 of	 Artificial	 Intelligence	 (AI)	 and	 radiomics,	 a	 discipline
focused	 on	 extracting	 a	 vast	 number	 of	 quantitative	 features	 from	 medical
images.	 This	 integration	 is	 not	 merely	 an	 incremental	 improvement;	 it
represents	 a	 paradigm	 shift	 toward	 precision	 medicine,	 offering
unprecedented	 capabilities	 for	 diagnosis,	 prognosis,	 and	 treatment
personalization	[1].

What	are	Radiomics	Features?

Radiomics	 is	 the	 high-throughput	 extraction	 of	 quantitative	 features	 from
medical	 images,	 such	 as	 Computed	 Tomography	 (CT),	 Magnetic	 Resonance
Imaging	 (MRI),	 and	 Positron	 Emission	 Tomography	 (PET)	 scans.	 These
features	 go	 far	 beyond	 what	 a	 human	 radiologist	 can	 perceive,	 quantifying
characteristics	 like	 shape,	 intensity,	 and	 texture	within	 a	 region	 of	 interest,
typically	a	tumor	or	lesion	[2].

Radiomics	features	are	broadly	categorized	into	three	groups:

|	Feature	Category	|	Description	|	Example	Features	|	|	:---	|	:---	|	:---	|	|	First-
Order	 Statistics	 |	 Describe	 the	 distribution	 of	 voxel	 intensities	 within	 the
region	 of	 interest	 (ROI)	 without	 considering	 spatial	 relationships.	 |	 Mean,
Median,	 Variance,	 Skewness,	 Kurtosis	 |	 |	 Shape	 Features	 |	 Describe	 the
three-dimensional	 size	 and	 shape	 of	 the	 ROI.	 |	 Volume,	 Surface	 Area,



Compactness,	 Sphericity	 |	 |	 Texture	 Features	 |	 Quantify	 the	 spatial
arrangement	and	variation	of	voxel	intensities,	revealing	heterogeneity	within
the	tissue.	|	Contrast,	Correlation,	Entropy,	Homogeneity	(from	Gray-Level	Co-
occurrence	Matrix)	|

The	 sheer	 volume	and	 complexity	 of	 these	 features—often	numbering	 in	 the
hundreds—make	 them	 impossible	 to	 analyze	 manually.	 This	 is	 where	 AI
becomes	indispensable.

The	AI-Radiomics	Pipeline:	From	Pixels	to	Prediction

AI,	particularly	through	Machine	Learning	(ML)	and	Deep	Learning	(DL),
is	the	engine	that	processes	the	massive	datasets	generated	by	radiomics.	The
process	is	a	systematic,	multi-step	pipeline:

1.	Image	Acquisition	and	Preprocessing

The	process	begins	with	standard	medical	imaging.	Preprocessing	steps,	such
as	image	standardization	and	normalization,	are	crucial	to	ensure	consistency
and	 reduce	 variability	 across	 different	 scanners	 and	 acquisition	 protocols,
which	is	a	prerequisite	for	reliable	feature	extraction	[3].

2.	Feature	Extraction

Once	the	image	is	preprocessed,	the	radiomics	features	are	extracted	from	the
segmented	 region	 of	 interest.	 These	 are	 the	 "hand-crafted"	 features	 that
quantify	the	tissue's	characteristics.	This	step	transforms	the	raw	image	data
into	a	structured,	numerical	feature	vector	that	AI	algorithms	can	interpret.

3.	Feature	Selection	and	Reduction

With	 hundreds	 of	 features,	 redundancy	 and	 noise	 are	 common.	 AI-driven
techniques,	such	as	Lasso	regression	or	Principal	Component	Analysis	(PCA),
are	employed	to	select	the	most	informative	and	non-redundant	features.	This
step	is	vital	for	building	robust	and	generalizable	predictive	models	[4].

4.	Model	Training	and	Validation

The	 selected	 features	 are	 fed	 into	 ML	 or	 DL	 algorithms.	 Traditional	 ML
models	 (e.g.,	Support	Vector	Machines,	Random	Forests)	use	these	features
to	 learn	 patterns	 that	 correlate	 with	 clinical	 outcomes.	 Deep	 Learning
models,	particularly	Convolutional	Neural	Networks	(CNNs),	can	bypass	the
manual	feature	extraction	step	entirely,	learning	the	optimal	features	directly
from	 the	 raw	 image	 data—a	 concept	 sometimes	 referred	 to	 as	 "deep
radiomics"	 [5].	 The	 model	 is	 trained	 on	 a	 large	 dataset	 and	 rigorously
validated	to	ensure	its	predictive	accuracy	and	generalizability.

Clinical	Applications	and	Impact

The	 fusion	 of	 AI	 and	 radiomics	 is	 already	 demonstrating	 significant	 clinical
utility,	particularly	in	oncology:

Prognosis	and	Risk	Stratification:	Radiomic	signatures	can	predict	patient
outcomes,	such	as	overall	survival	or	the	likelihood	of	tumor	recurrence,	often



outperforming	 traditional	 clinical	 staging	 [6].	 Treatment	 Response
Prediction:	 AI	 models	 can	 analyze	 pre-treatment	 scans	 to	 predict	 how	 a
patient	will	respond	to	specific	therapies,	such	as	chemotherapy	or	radiation.
This	 allows	 clinicians	 to	 tailor	 treatment	 plans,	 moving	 closer	 to	 true
personalized	medicine	[7].	Early	Diagnosis	and	Differentiation:	Radiomics
features	 can	 help	 differentiate	 between	 benign	 and	 malignant	 lesions	 with
high	accuracy,	assisting	in	early	diagnosis	and	reducing	the	need	for	invasive
biopsies	[8].

The	Future	of	Precision	Medicine

The	 integration	 of	 AI	 and	 radiomics	 is	 poised	 to	 fundamentally	 redefine	 the
role	 of	 medical	 imaging,	 turning	 every	 scan	 into	 a	 powerful,	 non-invasive
biomarker.	As	datasets	grow	and	AI	models	become	more	 sophisticated,	 the
insights	 derived	 from	 radiomics	 will	 become	 increasingly	 integrated	 into
routine	clinical	decision-making.

For	 professionals	 and	 the	 general	 public	 seeking	 to	 understand	 the	 cutting-
edge	 developments	 in	 this	 domain,	 including	 the	 ethical	 and	 practical
considerations	 of	 deploying	 AI	 in	 healthcare,	 the	 resources	 at
[www.rasitdinc.com](https://www.rasitdinc.com)	 provide	 expert	 commentary
and	in-depth	analysis	on	digital	health	and	the	future	of	medicine.

The	journey	from	a	pixel	to	a	personalized	treatment	plan	is	complex,	but	the
algorithmic	 eye	 of	 AI,	 powered	 by	 the	 quantitative	 rigor	 of	 radiomics,	 is
making	this	future	a	reality.

*
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