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Application of AI to cancer 
Research and Clinical practice

김광기 (가천대)

“Radiomics” refers to the extraction and analysis of large 
amounts of advanced quantitative imaging features with 
high through put from medical images.

Radiomics

Kumar, V., etal . (2012). Radiomics: The process and the challenges. Magnetic 
Resonance Imaging, 30(9), 1234–1248. 
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Unsupervised hierarchical clustering of lung 
tumor image features extracted from CT images 
from 276 NSCLC patients. Tumor segmentation for 
each CT
image was performed in a semiautomated fashion. 
Quantitative imaging features were calculated 
using Definiens (Munchen, Germany) and 
represent many 2D
and 3D characteristics of the tumor. Aspects such 
as tumor volume, shape and texture
were represented. Each of the numerical imaging 
features was median centered, and all features 
were clustered using complete linkage, with 
correlation used as the similarity measure. The 
resulting heat map is visualized using red to   
represent higher than median feature values and 
green to represent lower than median feature 
values. Each row of the heat map represents a 
specific imaging
feature across patients, and each column 
represents all features for a patient's lung tumor 
from CT.

Kumar, V., etal . (2012). Radiomics: The process and the challenges. Magnetic 
Resonance Imaging, 30(9), 1234–1248. 

Figure: Schematic diagram depicting 
the overview of the analysis. A: First, 
we performed five manual 
delineations and six 3D-Slicer 
segmentations (three observers twice) 
on twenty lung tumors. B: Second, 
fifty-six radiomic features quantifying 
tumor intensity, texture and shape
were extracted from these 
segmentations. C: Third, the resulting 
feature matrices were compared for 
robustness of the feature values.

Parmar, C., etal. (2014). Robust radiomics feature quantification using semiautomatic 
volumetric segmentation. PLoS ONE, 9(7), 1–8.
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Figure 4  Prognostic performance and gene-
expression association of the radiomics
signature. (a) Radiomic signature 
performance. Kaplan–Meier curves 
demonstrating performance of the radiomic
signature on the lung cancer data sets (left) 
and the head-and-neck cancer data sets 
(right). (b) Association of radiomic signature 
features and gene expression using gene-set 
enrichment analysis (GSEA) in the Lung3
data set (n=89). Gene sets that have been 
significantly enriched (FDR =20%) for at 
least one of the four radiomic features are 
indicated with an asterisk. The 
corresponding normalized enrichment 
scores (NES), GSEA’s primary statistic, for all 
radiomic signature features is displayed in a 
heat map, where light blue means low and 
dark blue means high NES 

Fig. 4. The Radiomics workflow. On the medical images, segmentation is performed to 
define the tumour region. From this region the features are extracted, e.g. features based 
on tumour intensity, texture and shape. Finally, these features are used for analysis, e.g. 
the features are assessed for their prognostic power, or linked with stage, or gene 
expression

Lambin, P. etal. (2012).. European Journal of Cancer, 48(4), 441–446. 
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Introduction

• Development of Medical imaging system  that help in the 
diagnosis and treatment of  Cancer Patient 

CT, MR, US, PET …  

OUTPUT

Bone Fracture Simulation

Development Software

 수술 도구 3차원 모델링 (Screw & Plate)

 Image Segmentation Module + Simulation Module

Surgical simulation surgery planning and practice tool
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Knee Cartilage Measurement Software

Development Software

무릎 연골에서 ROI를 통한 영역 분할 / 연골 두께 및 부피 측정

측정 과정
1. Semiautomatic cartilage segmentation of Analyze(ver 8.1,

Mayo, USA)
2. Open of OBJ format file in analyze program
3. Calculate of thickness and surface area for radial direction of
center
4. Create LUT as cartilate thickness and Rendering Processing

Thyroid Segmentation Software

Development Software

갑상선 결절의 deformable segmentation 및 양성,악성 판별

Detection of tyroid nodule

1.Define initial mask region 
(rectangle, elliptical, polygonal, 
free-hand)

2.Image segmentation of mass 
Using LRACM(Localizing 
region-based active contour 
model)
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Abdominal Fat Measurement Software

Development Software

영상처리를 이용한 SAT 및 VAT의 자동 분리 및 측정

Separate between
SAT and VAT

Seprate mask
creation using
Convex hull
algorithm for
organ

- Seperate of 3
area abdoman,
correction of area ,
then false postive
reduction

PET / CT / Perfusion CT Registration Software

Development Software

Each different modality registration 

SUV(Standardized Uptake Value) Equation
SUVbw = (PET image Pixels) * (weight in grams) / (injected dose)

PET/CT & Perfusion CT Registration
- Try to  transform parameter appy to PETimaging after  CT and 
Perfusion CT scans
Firstly registration between body and ogran area , Second registration to 
reference by bone
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Lung Emphysema CAD

Development Software

Emphysema 자동 검출 및 정량화 (3D Visualization)

Lung, Airway, Emphysema Segmentation
1. Rolling ball based segmentation
2. Lung & Airway : Surface rendering
3. Emphysema : Volume rendering

Lung Cancer Volumetry Software

Development Software

3D Rolling Ball
1. define of 

automatic ball 
size

2. Inhibit vascular 
leakage occurs

Quantitative evaluation of the anti-cancer chemotherapeutic 
reaction by measuring the lung volume 
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Etc

<Elastography Analysis Software>

<Image Based Biopsy Software>

<ADC Map Calculation Software>

<Brain CAD Software>

Extract features


