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INTRODUCTION TO TIC168 RESEARCH GROUP

Algeciras School of Engineering and Technology

q GENERAL RESEARCH LINE

q RESEARCH LINE IN THE DOCTORATE PROGRAM IN ENERGY ENGINEERING 
AND SUSTAINABILITY

COMPUTATIONAL INTELLIGENCE FOR MEASUREMENT SYSTEMS AND
APPLICATIONS

APPLIED TECHNOLOGY FOR ENERGY EFFICIENCY AND RENEWABLE ENERGY
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RESEARCH GROUP MEMBERS

Algeciras School of Engineering and Technology

Dr. JUAN JOSÉ 
GONZÁLEZ DE LA ROSA

(HEAD)

Dr. JOSÉ MARÍA 
SIERRA FERNÁDEZ

Dr. AGUSTÍN
AGÜERA PÉREZ

Dr. JOSÉ CARLOS
PALOMARES SALAS

Dra. OLIVIA 
FLORENCIAS OLIVEROS

Dr. MANUEL JESÚS
ESPINOSA GAVIRA

MSc. PAULA
REMIGIO CARMONA

Dr. ANTONIO
ILLANA MARTOS

MSc. FRANCISCO JOSÉ
GUTIÉRREZ VILLALBA

Dra. MANUELA
VILCHEZ VILCHEZ

https://produccioncientifica.uca.es/grupos/7916/detalle

https://produccioncientifica.uca.es/grupos/7916/detalle
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MAIN RESEARCH AREAS

Algeciras School of Engineering and Technology

Power Quality
• Monitoring of the electrical network (V, I, f

and waveform) in different supply points.

• Development of methods and quality

indicators of electrical supply.

• Exploratory data analysis and visualization

methods for energy information.

• Development of intelligent real-time power

quality analysis instruments.

Sensor Networks and Intelligent

Instrumentation
• Development of multipurpose IoT sensor networks and

capability analysis.

• Development of intelligent measurement instruments.

• Edge computing, self-calibration and self-diagnosis in

sensor networks.
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MAIN RESEARCH AREAS

Algeciras School of Engineering and Technology

Meteorology applied to Renewable

Energy and Demand
• Monitoring and estimation of renewable

potential using nowcasting techniques.

• Characterizations of energy production and

demand for different meteorological

scenarios.

• Energy management based on weather

predictions.

Big Data and Smart Cities, Infrastructure and

Buildings
• Instrumentation for monitoring infrastructure and

buildings.

• Instruments and techniques of Industry 4.0.

• Big-data applications for energy management in buildings

(maintenance, acclimatization, security, parking,…).
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RESEARCH GROUP ACHIEVEMENTS

Algeciras School of Engineering and Technology
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• 100 papers in high impact JCR journals

• Communications in 158 international and

national conferences

• Direction/participation in 15 projects at

different scale
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OUR LABORATORY

Algeciras School of Engineering and Technology
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OUR LABORATORY

Algeciras School of Engineering and Technology
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RESEARCH PROJECT

Algeciras School of Engineering and Technology

INFORMATION SUPPLY FOR ENERGY MANAGEMENT SYSTEM

METEOROLOGICAL DATA FOR ENERGY MANAGEMENT: THE CAMPO DE GIBRALTAR WEATHER INFORMATION SYSTEM

WEATHER:
- Renewable generation
- Load profiles

DEMAND: 
- Behavior patterns
- Buildings occupancy
- Demand response

ELECTRIC:
- System stability
- Power quality

ECONOMIC:
- Energy price
- Market operations
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RESEARCH PROJECT

Algeciras School of Engineering and Technology

METEOROLOGICAL DATA: VARIABLES

METEOROLOGICAL DATA FOR ENERGY MANAGEMENT: THE CAMPO DE GIBRALTAR WEATHER INFORMATION SYSTEM

WIND • Wind speed
• Wind direction

SOLAR • Irradiance
• Temperature

DEMAND
• Temperature
• Humidity
• Irradiance
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RESEARCH PROJECT

Algeciras School of Engineering and Technology

GRID OPERATIONS BASED ON METEOROLOGICAL DATA

METEOROLOGICAL DATA FOR ENERGY MANAGEMENT: THE CAMPO DE GIBRALTAR WEATHER INFORMATION SYSTEM
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RESEARCH PROJECT

Algeciras School of Engineering and Technology

METEOROLOGICAL DATA SOURCES

METEOROLOGICAL DATA FOR ENERGY MANAGEMENT: THE CAMPO DE GIBRALTAR WEATHER INFORMATION SYSTEM
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RESEARCH PROJECT

Algeciras School of Engineering and Technology

JUSTIFICATION OF LOCAL WEATHER SERVERS

METEOROLOGICAL DATA FOR ENERGY MANAGEMENT: THE CAMPO DE GIBRALTAR WEATHER INFORMATION SYSTEM

✓

• 200m resolution
• Updates ~ 5 minutes
• Based on in-situ data

✘

NEMS (~10km / 12h)
ICON (7km / 6h)
GFS (22km / 12h)
ECMWF (9km / 12h)

Low update frequency
Low spatial resolution

• Delegation of control to
smaller entities

• Need for near real-time
data

• Complexity, high economic
and computational cost for
small entities

Challenges
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RESEARCH PROJECT

Algeciras School of Engineering and Technology

MeteoCdG: Campo de Gibraltar Weather Data Server

METEOROLOGICAL DATA FOR ENERGY MANAGEMENT: THE CAMPO DE GIBRALTAR WEATHER INFORMATION SYSTEM

• Real-time data from stations:
• AEMET (45)
• Puertos del Estado (14)
• SIAR (44)
• SAIH Hidrosur (72)
• METAR (6)
• Puertos de Andalucía (12)
• TIC168-UCA  (6)

• Radar reflectivity processing
• Meteosat and Metop satellite imagery

processing
• Online geographic information system
• Algorithms developed in previous

projects

Future:
• Local weather forecasts based on

AEMET and GFS forecasts..
• Virtual stations
• Data quality control
• Ramp and extreme event alarm

https://meteocdg.uca.es

https://meteocdg.uca.es/
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RESEARCH PROJECT

Algeciras School of Engineering and Technology

MeteoCdG as Local Weather Data Server

METEOROLOGICAL DATA FOR ENERGY MANAGEMENT: THE CAMPO DE GIBRALTAR WEATHER INFORMATION SYSTEM

MeteoCdG

Energy
Renewable generation forecasts

Load forecasts

Pollutants

Maritime traffic

Industrial area

Forest

High ecological value areas protection

Wildfire spread

Socioeconomic

Tourism: Sun, beach and wind

Operation Crossing the Straits

Port logistics management


