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RESEARCH PROJECT 2024-2025 

Department/Area 

Electronics/Control, Telematics/CompSc 

Title/Name 

Development and Evaluation of Intelligent Rover Controllers using the FrodoBots Platform 

Abstract/Description 

Mobile robotic platforms are at the core of contemporary research in autonomous navigation and 
intelligent systems. This project will leverage the open-source FrodoBots rover platform to 
develop, implement, and evaluate advanced AI-based controllers for autonomous navigation in 
realistic mission scenarios. 

The main objective is to continue and extend the work on the Gemini Rover Controller, which 
utilizes Google Gemini AI for real-time perception and planning, integrating telemetry, visual 
data, and environmental cues. Students will work on software development (Python), real-time 
data processing, and closed-loop control to optimize navigation performance. 

Key tasks include: 

• Deploying the Earth Rover SDK and understanding the FrodoBots environment.
• Developing improvements or new capabilities for the Gemini Rover Controller (e.g.,

better obstacle avoidance, more robust mission planning, or adaptive control). 
• Testing performance across different simulated and real-world missions, including

competitive benchmarks. 
• Documenting outcomes and contributing to the open-source project.

This project is suited for students interested in robotics, AI/ML applications, and embedded 
control systems, and will provide hands-on experience with a realistic research-grade robotic 
platform. 

Base repository: https://github.com/drdecurto/gemini_rover_controller 
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Prerequisites 

Required Required 

• Python programming
• Basic robotics or control systems
• Familiarity with Linux development environments
• Motivation and Enthusiasm

Recommended Basic knowledge of AI/ML or large language models 

Supervisor(s)/Tutor(s) 

Name(s) Dr. de Curtò i Díaz, Joaquim 

Email(s) 

Structure 

Format Semester (extensive, 15 weeks), Summer (intensive, preferably 8 weeks), Both are available 

Workload 100 hours (4 ECTS) / 200 hours (8 ECTS) 

Students 1, 2 
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RESEARCH PROJECT 2025-2026 

Department/Area 

Mechanical engineering/ Biomedical sciences 

Title/Name 

Review on current early cardiovascular events prevention 

Abstract/Description 

The project aims to review the current scientific literature to assess the available biomarkers for patient stratification 
according to their cardiovascular risk. 

Prerequisites 

Required A minimum of Biology or related sciences at Bachelor/College level is mandatory 

Recommended Biology or related sciences Master´s level 

Supervisor(s)/Tutor(s) 

Name(s) Cira García de Durango 

Email(s) 

Structure 

Format Semester (extensive, 15 weeks) 

Workload 100 hours (4 ECTS) 

Students 2 
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RESEARCH PROJECT 2025-2026 

Department/Area 

Mechanical 

Title/Name 

Modeling in Solidworks of the stage machinery in a Spanish theater in the 16th or 17th centuries. 

Abstract/Description 

Design of the parts involved in a stage machinery of a Spanish Theater, for a future model.  

It will be the continuation of some intership research projects developed last summer.  

Prerequisites 

Required Solidworks 

Recommended 

Supervisor(s)/Tutor(s) 

Name(s) Dra. María A. Sáenz-Nuño, Dra. María Eugenia Ramos 

Email(s) 

Structure 

Format Semester (extensive, 15 weeks) 

Workload 200 hours (8 ECTS)    

Students 1 (max 2)           
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RESEARCH PROJECT 2025-2026 

Department/Area 

Mechanical engineering/ Biomedical sciences 

Title/Name 

Review on colorectal cancer hepatic-prometastatic molecules 

Abstract/Description 

The project aims to review the current scientific literature to assess the available biomarkers for hepatic metastases 
on colorectal cancer. 

Prerequisites 

Required A minimum of Biology or related sciences at Bachelor/College level is mandatory 

Recommended Biology or related sciences Master´s level 

Supervisor(s)/Tutor(s) 

Name(s) Cira García de Durango 

Email(s) 

Structure 

Format Semester (extensive, 15 weeks) 

Workload 100 hours (4 ECTS) 

Students 2 



Questions: international.icai@comillas.edu 

RESEARCH PROJECT 2024-2025 

Department/Area 

IIT 

Title/Name 

Exploiting the diagnostic capabilities of biomarker increments 

Abstract/Description 

To date, any diagnosis of chronic disease in medicine, and most biomarker determinations in Health Sciences, are 
made through thresholds. However, there is a potential for early diagnosis based on slopes and integrals: by focusing 
not only on the latest figure, but its evolution condensed in very simple statistics, we can design new dynamic 
thresholds that will perform better than fixed ones. Simplicity is key: doctors will only apply extremely simple tools, 
so, for instance, using a neural network to predict is out of the question. The project should focus on very simple 
statistics (averages and increments) that we would need to develop so that they condense the most important 
information from patient evolution. Then, the indicators will need to be validated against the existing fixed 
thresholds to prove their practical value.  This project will be carried out in collaboration with the La Princesa 
Hospital, in particular with a researcher who belongs to the WHO Committee on respiratory disease. 

Prerequisites 

Required Machine Learning, Biostatistics, Time Series Forecasting 

Recommended Interest in Explainability 

Supervisor(s)/Tutor(s) 

Name(s) Sara Lumbreras 

Email(s) 

Structure 

Format Semester (extensive, 15 weeks), Summer (intensive, preferably 8 weeks), Both are available 

Workload 200 hours (8 ECTS)    

Students 3 
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RESEARCH PROJECT 2024-2025 

Department/Area 

IIT 

Title/Name 

Avoiding de-skilling in image diagnosis: the “flashcard” method 

Abstract/Description 

Image diagnosis by DML has well surpassed human ability. This has really positive consequences such as 
democratizing healthcare, but the negative potential to de-skill human doctors: how would they avoid losing their 
abilities? This project will implement an idea based on techniques such as GradCAM and an innovative use of 
embeddings to create a new framework that, rather than de-skill, will support training medical doctors and, while 
keeping the efficiency of ML-diagnosis, will make doctor skills stronger than ever. This project is carried out with the 
collaboration of Oxford University. 

Prerequisites 

Required Machine Learning, Image Processing 

Recommended Interest in Explainability, social impact of technology 

Supervisor(s)/Tutor(s) 

Name(s) Sara Lumbreras 

Email(s) 

Structure 

Format Semester (extensive, 15 weeks), Summer (intensive, preferably 8 weeks), Both are available 

Workload 200 hours (8 ECTS)    

Students 4 


