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Introduction
• We will describe five collaborations which end up with four software 

tools in the scope of medicine among others applications 

• Localization of GFP protein 

• Gold particle detection and quantization 

• Predicción reingreso COPD 

• H.264/HEVC Video Transcoder 

• Scene Classification from images by means of Bayesian Networks 
and using contextual information. 

• This tools has been successfully used by their respective collaborators
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Automatic localization of chimeric 
GFP protein

• It is a collaboration with the Neuropharmacology group of the 
faculty of Medicine and the Unit of Neuropsychopharmacology of 
the Faculty of Pharmacy, both in Albacete, Spain 

• The objetive is to detect the subcellular trafficking of a GFP protein, 
which is involved in different tasks 

• They marked the GFP protein to appear fluorescent green on the 
image taken by the microscope 

They require experimented stuff and, even so, the interpretation of 
the images is very subjective 

The software does the required tasks, being objetive and 
consistent (same input         same output)
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Diffuse aggregation

Translocated aggregation
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Object discarded by the expert

Objects considered transfected cells
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Protein tagging process

24h plated on poly  
(L-lysine)-coated glass slides

4h of co-incubation using a 
plasmid containing GFP-Bax 

and the LipofectamineTM reagent 

After replacing by fresh plasmid, 
24h of incubation 

12h of treatment with 25  M 
of 6-hydroxydopamine

µ

Wash in fresh HEPES buffer

Take the image with a 
microscope with 40x

X

time

� 64hours
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Classification workflow
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Object detection
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Naive Bayes: Parameter 
estimation

• We use two Naive Bayes models 

•        is used to classify if an object (labelling 
process assisted) is a transfected cell or not 

•        is used to classify if a transfected cell 
presents a translocation of the protein or not

C(1)
✓

C(2)
✓
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Naive Bayes: Parameter 
estimation
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Naive Bayes model       : 
Parameter estimation

C(1)
✓

X1 X16• Features from        to 

• Estimation of the parameters of the distribution 
(Gaussian)
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Naive Bayes model       : 
Parameter estimation

• The whole set of features 

• Estimation of the parameters of the distribution 
(Gaussian)

C(2)
✓
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Automatic localization of 
chimeric GFP protein

C(1)
✓

Total True Condition + True Condition -

Predicted condition + 58 1

Predicted condition - 3 22

Total True Condition + True Condition -

Predicted condition + 59 0

Predicted condition - 2 23

Accuracy =
58 + 22

58 + 22 + 3 + 1
= 0.9524 Precision =

58

58 + 1
= 0.9831 Recall =

58

58 + 3
= 0.9508

Recall =
59

59 + 2
= 0.9672Precision =

59

59 + 0
= 1.0Accuracy =

59 + 23

59 + 23 + 2 + 0
= 0.9762

C(1�fss)
✓
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Automatic localization of 
chimeric GFP protein

Total True Class + True Class -

Predicted class + 31 3

Predicted class - 1 26

Total True Class + True Class -

Predicted class + 32 0

Predicted class - 0 29
C(2�fss)

✓

C(2)
✓

Accuracy =
31 + 26

31 + 26 + 1 + 3
= 0, 9344

Accuracy =
32 + 29

32 + 29
= 1, 0

Precision =
31

31 + 3
= 0, 9118 Recall =

31

31 + 1
= 0, 9688

Recall =
32

32 + 0
= 1, 0Precision =

32

32 + 0
= 1, 0
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Gold particle detection

• It is a collaboration with the Neurological Disabilities Research 
Institute (U. of CLM), Pharmacology Unit (U. of Barcelona), 
Department of Pharmacology (U. of Minnesota), among others. 

• They are interested in the localization of two types of proteins and 
its spatial distribution inside a neurone 

• Immunogold is a technique which they use to mark those elements, 
each one with a different diameter of gold particle 

• After that, an expert detect those gold particles and he calculate a 
set of measurements (manual process) 

• We developed a tool to detect the gold particles and to obtain 
those measurements automatically
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Gold particle detection
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Gold particle detection

• The process for detecting gold particles is guided by 
the tool 

• On click, it selects a area of 20 x 20 pixels and it 
finds the particle (circle) inside that area 

We have to select each particle by hand but it is 
not need to be very precise (margin of 20 pixels) 

• This is because the circle Hough Transform (used for 
circle detection) is very dependent of the search 
area and the radius of the circles to find
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Gold particle detection

• The particles are grouped into clusters 

• We use hierarchical clustering 

• The cut level (distance between clusters to join) 
is 2·standard deviation of this set of distances:

{(min(dist(p1, p2)), 8p2 2 P ), 8p1 2 P}

23



24



Gold particle detection

• Once we have detected the gold particles and 
grouped them into the clusters: 

• We can easily calculate all the requested 
statistics (mean distance inter-cluster, intra-
cluster, min distance from a 10-nm particle to a 
5-nm particle, …)
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Gold particle detection

• They are successfully using this tool 

• They required 150h to process the whole set of 
images manually 

• They required only 3h to process the whole set of 
images with this tool
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Future: Automatic detection

• We are now working on an improvement for this 
tool: automatic gold particle detection 

• Data Set building tool 

• Use of Data Mining techniques 

• Apply statistical tests
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• We apply a particle detection which detect many 
false positives (in order to avoid false negatives) 

• A manual labelling is required to build the datasets

Class (No, 5nm or 10nm)Diameter, Color of circle, Color of non-circle, …

9 25 156 10nm
14 90 160 No
3 15 193 5nm
… … … …

Data Set building tool
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Gold particle detection

• We are now working on an improvement for this 
tool: automatic gold particle detection 

• Data Set building tool 

• Use of Data Mining techniques 

• Statistical study
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Predicción reingreso COPD 
hospitalario antes de 1 semana
• 156 pacientes, desbalanceada (33 vs 123) 

• 8 variables descriptivas + 43 variables relativas a pruebas médicas 
al ingreso o durante la estancia 

• La práctica médica [Jiménez, 2012] es agrupar estas 43 variables 
en 5 categorías

Categoría	 #vars	

Historia	al	ingreso	 9	

Exploración	3sica	al	ingreso	 7	

Otras	exploraciones	 6	

Evaluación	y	Tto.	 7	

Preparación	para	el	alta	 14	
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Predicción reingreso 
hospitalario antes de 1 semana

¿Es posible encontrar otra manera de agruparlas para incrementar wF-
Measure (sin reducir F-measure[Sí] a 0)? SemiNaive bayes para 
seleccionar y agregar las variables (todas o según categoría).
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Predicción reingreso 
hospitalario antes de 1 semana

• Mejor método: agregar variables son SNB wF-measure 0.7935, necesitando 
solo 7 variables de calidad asistencial

• Mejor resultado con método agregación de los médicos: usando 42 
variables, Cost-sensitive A1DE. w-Fmeasure 0.7613 

• Frecuencia de selección/creación de los siguientes nodos en el modelo 
SNB.
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A Statistical Approach of a CTU Splitting 
Algorithm for an H.264/HEVC Video Transcoder 

A. J. Díaz-Honrubia, J. L. Martínez, P. Cuenca, 

J. A. Gámez and J. M. Puerta

• HEVC es el sucesor de H.264/AVC. 

• Existe mucho contenido multimedia elaborado para 
el estándar anterior. 

• Se necesita pasar dicho contenido al nuevo 
estándar. 

• Para ello se necesitan algoritmos eficientes de 
transcodificación.
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H.264/AVC HEVC
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Adaptive Fast Quadtree 
Level Decision
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Proceso de Aprendizaje de 
Modelos

• Modelo de Clasificación Supervisada: Split or NotSplit 

• Se ha aprendido varios modelos uno para cada nivel (0,1) así como para cada modelo de 
energía. 

• Además del tipo de “frame” Ramdom Access, Low Delay B and Low Delay P. 

• Las características para los modelos son: 

• Características extraídas de la codificación fuente en el proceso de descodificación.  

• Características de complejidad espacial y temporal del frame. 

• Características numéricas extraídas del proceso de transcodificación. 

• Características del HEVC que se puede extraer de forma dinámica en la etapa actual. 

• Se han utilizado Naive Bayes, discretizando variables, con selección de variables y con 
umbral adaptativo dinámico.
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Resultados
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Scene Classification from images by 
means of Bayesian Networks and using 

contextual information
• Aplicado a Localización semántica de Robots. 

• Las localizaciones son etiquetas y se plantea como un problema de 
clasificación. 

• La localización se realiza a través de “frames” / imágenes y la extracción de 
características de ellas. 

• Sin embargo existe la posibilidad de utilizar información adicional de la 
imagen: anotaciones, condiciones, etiquetas de objetos, etc. 

• En este trabajo se aborda el estudio de integrar dicha información contextual 
en el problema de localización semántica de robots 

• Se evalúan clasificadores Bayesianos y SVM.
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Descriptores de Imagenes: 
HoG
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Descriptores Imagenes: 
HoVW (Sift)
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Información Contextual
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Evaluación

HOG / HoVW

Descriptor Labels
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Resultados
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