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Biology is complex

http://worldofbiochemistry.blogspot.com.co/2011/07/more-complete-

metabolic-map-that-i-know.html
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What is CSB?

http://systemsbiology.case.edu/images/SysBioCycle.jpg
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What we work?

Computational

Ecology

Neurosciences Predictive policing
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Leaf morphology changes

Guerin, G. R., Wen, H., & Lowe, A. J. (2012). Leaf morphology shift linked to climate 

change. Biology letters, 8(5), 882-886.

Orlando rangel

Universidad Nacional de Colombia (Bogotá). Instituto de Ciencias Naturales, & 

Rangel, J. O. (2000). Colombia, diversidad biótica. Universidad Nacional de Colombia.
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Leaf shape representation

Berdugo-Lattke M. et al. Ecological Informatics, 36, 1-7

Olivares. IARP 2016.

.
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Inferring causality in leaf 
morphogenesis

Escobar, M., Berdugo, M., Rangel-Ch, O., & Gómez, F. (2015, November). Inferring

Leaf Blade Development from Examples. In Iberoamerican Congress on Pattern

Recognition (pp. 27-34). Springer International Publishing.
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Plant Retrieval image system

Baquero, D., Molina, J., Gil, R., Bojacá, C., Franco, H., & Gómez, F. (2014, 

September). An image retrieval system for tomato disease assessment. 

In 2014 XIX Symposium on Image, Signal Processing and Artificial Vision (pp. 

1-5). IEEE.
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Water turbidity index
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Comatose and postcomatose

Prognosis

Diagnosis
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Brain Imaging

Laureys et al., Lancet Neurology, 2004 

(sleep data from Maquet; anesthesia data from Alkire)
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Resting phenomena

"fMRI data analysis" in Functional MRI: Basic Principles and Emerging Clinical Applications

Gómez, Castellanos
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Alterations of Multiple RSNs for DOC
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Vanhaudenhuyse & Noirhomme et al. Brain, 2010

Demertzi & Gómez et al. Cortex, 2014
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Demertzi & Gómez et al. Cortex, 2014
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Altered connectivity among RSNs

d=5.3d=4.45

d=3.4 d=3.5

Rudas et al. IEEE Engineering in Medicine & Biology 

Society, 2014

Significant differences VS/UWS and MCS (p<0.05, Bonferroni corrected), d Cohen’s effect size

Control

MCS

VS/UWS

Control
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(FDR, p<0.05, * p<0.001 uncorrected)
extend 50
Z =  [32,40,48,56,64,72] 

*
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Graph properties

Martinez et al. 10CCC (Best paper award), 2015
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Topological Data Analysis

Martinez et al. HBM (Best poster award), 2017
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Automatic diagnosis of DOC

Sensitivity = 94% Specificity = 83% Accuracy = 91%

Demertzi et al, Brain (2015)
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fMRI to PET

Soddu & Gómez et al, Brain Function and Structure, 

2016



fagomezj.googlepages.com

RSNs - Structure and function

Ribeiro de Paula et al. Brain and structure 2017
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RestLib: A toolbox for single subject 
resting state analysis

Guaje et al. SIB, 2014
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Perception of security

Gómez, Torres, Galvis, Martínez, Camargo. International Conference on Smart Cities. 2016.
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Tweets related with security

Gómez, Torres, Galvis, Martínez, Camargo. International Conference on Smart Cities. 2016.
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Questions?

Mora, Icononzo Tol , 2016


