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Dr. Ince received his doctoral degree in Electrical and Electronics Engineering and completed his 
post-doctoral training in Biosignal Processing and Computational Neuroscience �elds at the Univer-
sity of Minnesota. One of the goals of Dr. Ince’s Clinical Neural Engineering Laboratory at the Univer-
sity of Houston is to promote clinical translation. Dr. Ince and his research group have developed 
novel algorithms and applied machine learning techniques to explore neural activity in clinical 
settings. Speci�cally, they have contributed to the discovery of novel neurobiomarkers that have 
applications in the therapy of movement disorders and epilepsy. His research has received funding 
from neurotechnology and other biomedical companies and sponsors including NIH and NSF. He has 
several key publications and patent applications focusing on the optimization of neuromodulation 
and neurosurgical therapy. Additional information regarding the research conducted by Dr. Ince’s 
group is available at http://incelab.bme.uh.edu/.

NEUROBIOMARKERS FOR THE OPTIMIZATION OF DEEP BRAIN STIMULATION IN 
PARKINSON DISEASE

RAPID IDENTIFICATION OF SEIZURE ONSET ZONE AND ELOQUENT CORTEX WITH 
COMPUTATIONAL INTELLIGENCE

BIOMEDICAL & COMPUTING 

Deep brain stimulation (DBS) is an established treatment for advanced Parkinson’s Disease (PD) and is 
supported by Level-I evidence. Though the e�ectiveness of open-loop DBS of subthalamic nucleus (STN) 
has been well established, limited understanding of the mechanism of high frequency DBS has prevent-
ed advancement towards closed loop, personalized therapy. 

Dr. Ince’s research group investigated oscillatory neural activity from STN during awake brain surgeries 
and discovered unique patterns that can be used to optimize the parameters of DBS or guide electrode 
placement with real-time intraoperative signal processing. These advancements will reduce surgery 
time and increase the e�cacy of DBS in PD by personalizing its parameters. 

Neurosurgical therapy of refractory epilepsy requires accurate localization and resection of the 
seizure onset zone (SOZ). However, epilepsy surgery is not without inherent risks and may result in a 
neurologic de�cit when the SOZ includes eloquent areas of the brain. For these reasons, in clinical 
practice, intracranial EEG data are collected over many days so that multiple seizures are recorded to 
localize the SOZs.  

Dr. Ince’s research group has developed an unsupervised machine learning pipeline to detect stereo-
typed high frequency oscillations of the brain to identify the SOZ. With only 1 hour brief neural record-
ings in a clinical setting, his group was able to localize seizure generating regions of the brain before 

the patients even experienced their �rst seizure. In the long term, these algorithms will make it possible for patients to undergo surgery with brief invasive 
monitoring and also, reduce the complications associated with invasive monitoring especially in children. 
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