
 

AGILE 

rApidly-deployable, self-tuninG, self-reconfIgurabLE 

nearly-optimal control design for large-scale nonlinear 

systems 

257806, FP7-ICT-2009-3.5 

 

 

Technical Note WP4_TN_IP: 

Implementation Plan 

 

 

 

 

Technical Note Version: WP4_TN_EP, v.2.0 

Document Identifier: WP4_TN_EP 

Preparation Date: September 20, 2011 

Document Status: Final 

Author(s): Juan Rodríguez Santiago (FIBP), Anastasios Kouvelas 

(CERTH) 

Dissemination Level: PU – Public 

 

 

 

 

 

Project funded by the European Community in 

the 7
th

 Framework Programme 

 

 

Challenge 3: Components, System, Engineering  

 

Engineering of Networked Monitoring and 

Control Systems 



 

 

Technical Note WP4_TN_IP 

Implementation Plan 

v. 2.0, 20/9/2011 

Final 

 

AGILE, FP7-ICT-2009-3.5, #257806, Technical Note WP_TN_IP  i 

Technical Note Summary Sheet 

Technical Note Details 

Type of Document: Technical Note 

Document Reference #: WP4_TN_IP 

Title: Implementation Plan 

Version Number: 2.0 

Preparation Date: September 20, 2011 

Delivery Date: September 30, 2011 

Author(s): Juan Rodríguez Santiago (FIBP), Anastasios Kouvelas (CERTH) 

Document Identifier: WP4_TN_IP 

Document Status: Final 

Dissemination Level: PU - Public 

 

Project Details 

Project Acronym: AGILE 

Project Title: rApidly-deployable, self-tuninG, self-reconfIgurabLE nearly-optimal 

control design for large-scale nonlinear systems 

Project Number: 257806 

Call Identifier: FP7-ICT-2009-3.5 

Call Theme: Engineering of Networked Monitoring and Control Systems 

Project Coordinator: Centre for Research and Technology – Hellas (CERTH) 

Participating Partners: Centre for Research and Technology – Hellas (Coordinator, GR); 

 

University of Cyprus (CY) 

 

The Pennsylvania State University – Penn State (USA) 

 

AFCON Software and Electronics Ltd. (IL) 

 

Sociedad Iberica de Construcciones Electricas SE (ES) 

 

Siemens AE Electrotechnical Projects and Products (GR) 

 

Fraunhofer-Gesellschaft zur Förderung der Angewandten Forschung 

e.V.(DE); 

 

Traffic Control Department – City of Chania (GR) 

Instrument: STREP 

Contract Start Date: September 1, 2010 

Duration: 36 Months 



 

 

Technical Note WP4_TN_IP 

Implementation Plan 

v. 2.0, 20/9/2011 

Final 

 

AGILE, FP7-ICT-2009-3.5, #257806, Technical Note WP_TN_IP  ii 

 

Technical Note IR_IP: Short Description 
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Executive Summary 

The purpose of this Technical Note is to provide an analytical plan of the field implementation 

of the AGILE system for the two Test Cases. All the steps towards the implementation of the 

system are thoroughly described for each Test Case separately, according to its special formation 

and characteristics. In order to successfully reach the final implementation phase of the project, 

the steps mentioned in this report have to be rigorously carried out. The remainder of this 

document consists of two sections, one for each Test Case, providing all the necessary actions 

that will lead to the actual implementation of the system. 
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1 Introduction 

The purpose of this Technical Note is to provide an analytical plan of the field implementation 

of the AGILE system for the two Test Cases. All the steps towards the implementation of the 

system are thoroughly described for each Test Case separately, according to its special formation 

and characteristics. In order to successfully reach the final implementation phase of the project, 

the steps mentioned in this report have to be rigorously carried out. The remainder of this 

document consists of two sections, one for each Test Case, providing all the necessary actions 

that will lead to the actual implementation of the system. 
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2 Test Case 1: Urban Traffic Control 

The first AGILE test case is related to the design, testing and evaluation of the AGILE system 

for controlling – in real-time – the traffic light signal settings of the urban traffic network of the 

city of Chania, Greece. The particular large-scale system comprises 24 junctions, around 100 

control inputs (traffic light signal settings), around 200 sensor measurements (measuring traffic 

flow and occupancy at the network’s links), and it is subject to highly nonlinear and 

discontinuous dynamics (mostly due to the on-off behavior of the traffic lights) as well as 

stochastic traffic demand patterns. It is worth noticing that the particular traffic network 

becomes extremely congested during business hours and especially during the summer when the 

population of the city is doubled due to tourists. 

 

 

Figure 1: AGILE Test Case 1: Chania Urban Traffic Network. Location: Chania, Greece 
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Figure 2: Schematic map of Chania showing junction numbers 
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The following subsections describe all the necessary steps that need to be followed towards the 

successful implementation of the AGILE system to Test Case 1. 

2.1 Installation/verification of the loop detectors 

In each link of the network (arrows in Figure 2) at least one loop detector should be installed. 

The detectors are going to provide the AGILE system in real-time (in every control cycle) with 

all the network measurements. More precisely, the total count of cars (flow – vehicles/cycle) 

and the time occupancy (in %) will be sent for every single sensor to the central computer of the 

Traffic Control Centre (TCC). Finally, a verification procedure should be done for the detectors 

already installed, so as to configure that they are operating properly. Also, detectors for traffic 

actuated control are going to be installed in specific locations of the network. These detectors 

are located close to the stop-line of the controlled link and require for a sec-by-sec 

communication with the local controllers. 

2.2 Installation/verification of the local controllers 

In each junction of the network (nodes in Figure 2) there exists a cabinet including all the 

necessary hardware equipment. Within these cabinets the local controllers of the AGILE system 

are going to be installed. The local controllers have a two-way communication with the TCC 

(located in the City Hall) in order to provide the system with the traffic conditions of the 

network and receive back the calculated signal plans for application. The new controllers should 

be installed in the cabinets and connected with the existent hardware. A verification procedure 

should follow, assuring that the overall system is operating properly. 

2.3 Installation/verification of the communications with the TCC 

The implementation of AGILE system requires for continuous communication of the junctions’ 

local controllers and the Central computer of the TCC. This two-way communication is 

achieved via modems (one for each junction) and is done at least twice per control cycle (one 

for providing the TCC with the detectors’ measurements and one for providing the local 

controllers with the signal plans to be applied). If an error occurs the procedure is going to be 

repeated until it is successful. The two-way communication of the AGILE installed hardware 

and the TCC should be extensively tested and validated, so as to operate properly for the 

implementation of the system. Special care should be given to the online communication errors, 

in order to eliminate such situations during the actual implementation of the system. 

2.4 Set-up of the Central PC that will run the AGILE software 

After the installation of all the local controllers and the validation of the communications the 

installation of the hardware at the TCC (in the City Hall of Chania) has to take part. The city of 

Chania has a modern TCC where the SIEMENS TASS system is currently running. A new 

Central PC is going to be set-up there, which will be connected to the current system and run the 

AGILE software. Installation of adequate software (Operating System, Graphical User Interface 

(GUI), Control Strategy, other AGILE software etc.) is also required. The GUI will allow the 

operator of the system to have full surveillance of all AGILE control decisions and all the 

current conditions in the network. 

2.5 Installation/verification of the SCADA system 

Following, a SCADA (Supervisory Control And Data Acquisition) / DCS (Distributed Control 

System) is going to be installed in the TCC. The SCADA/DCS system will be integrated to the 

AGILE system in order to achieve better performance. The system operator will be able to use 

the SCADA/DCS HMI (Human Machine Interface) in order to enter and test a variety of 

constraints and requirements, monitor the large-scale system status, and easily and quickly re-

design and re-configure the system. The HMI provides the operator with “easy-to-understand” 

and “easy-to-operate” tools that are capable of “translating” complex, high-dimensional 

attributes describing the large-scale system state, constraints and evolution into quantities and 

play-buttons that are easy to be comprehended and tuned by the system operator in the TCC. 
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2.6 Offline testing of the overall AGILE system 

The offline testing of the overall AGILE system is a crucial step before the actual 

implementation. During this phase the system will run in offline mode, that is, it will run exactly 

as in the real implementation, whereas the AGILE control decisions will not be applied to the 

network (TASS system will be in online mode). The purpose of this phase is to verify that all the 

components of AGILE system (detectors, local controllers, communications, software, 

SCADA/DCS system) are working properly and the system as a whole is ready to use. Also, a 

validation of the control decisions is going to take place in order to assure that the outputs of the 

AGILE system are in accordance with the optimization procedure used for the design of the 

system. There should be repeated tests and the collected data should be extensively investigated 

in order to be sure that the system is ready to use online. 

2.7 Implementation and evaluation 

After the accomplishment of all the steps mentioned above the AGILE system will be ready to 

run in online mode. During the actual implementation of the system the SIEMENS TASS 

strategy will have to be set to offline mode as the AGILE system takes the full control of the 

network. The phase of the evaluation of the system is going to follow according to the 

evaluation plan of the project. 
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3   Test Case 2: Control of an Energy-Positive Building 

The second AGILE test case is related to the design, testing and evaluation of the AGILE system 

for managing the ZUB Building sited in Kassel (Germany) in operation as an office building 

since 2001.  

The main particularities of this building are: 

        Thermal inertia: great delays among the external weather conditions and their influence 

in the internal energetic demands of the construction 

o   Thermally activated slabs are installed in both ceilings and floors of each 

occupied zone to deliver heating and cooling to the users. 

o   Good insulation standard 

        Its south façade and its venetian blinds permit the optimization of daylight and 

artificial light concept in the occupied zones. 

The conjunction of the previous points gives as a result the low energy demands presented along 

the last ten years.  

The high level of sensor elements installed in the ZUB building, (more than 700) has permitted 

the monitoring and evaluation of its performance under different control strategies, considering 

all energy supply systems as well as most comfort aspects. 

The application of AGILE strategies and routines to the building will permit the evaluation of 

new controls on a system that reacts slowly to parameter changes of the controlled variables. 

      

Figure3: Building Photos. (Southern External view, Atrium) 
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The AGILE characteristics have made obligatory the change of the complete control hardware 

installed in the building, in order to have a real time control on every set point and building 

actuator.  

AGILE will be able to provide new control parameters, based on optimization routines running 

in external computers, to the new building automation system without incompatibilities between 

optimization/simulation software and the PLC’s installed. 

The following subsections describe all the necessary steps that need to be followed towards the 

successful implementation of the AGILE system to Test Case 2. 

3.1 Installation of the new control hardware and test of the previously installed control strategies 

The new hardware must be tested under the old control strategies implemented in the building to 

assure the right working of the set new hardware/existing actuators and control specifications. 

Due to the big amount of data stored in the last ten working years of the building, the actual 

efficiency of every single system installed can be easily compared, obtaining a validated initial 

point for the new control evaluation procedures. (The hardware has been installed from May-11 

to September-11. The First part of the commissioning were during the first week of September-

11) 

3.2 Validation of the data base creation 

The big amount of data needed to be stored in the building, obliges the integrator to test the 

correct storage of the data, assuring the exact time step demanded to save the data, as well as the 

exact data structure needed lately to treat the values stored for each variable. (Validation of the 

data base will be tested during the last weeks of September’11) 

3.3 Validation of the communication between the building controllers and the optimization 

routines 

Once the building is working properly with the new hardware installed, and the data correctly 

stored in the right places demanded, the communication between the different hardware and 

software programs will be tested. The optimization routines must send variations of control 

signals to the actuators, one by one, testing that there is no incompatibilities between the 

possible working modes of each one of the systems installed in the building and the results of 

the optimization routines. In this way, every sensible part of the building will be tested 

separately, assessing compliance with the physical working conditions of the actuators. (The 

first communication test will be followed during the month of October 2011.) 

3.4 Offline testing of the overall AGILE system 

As it happened in the first test case, the offline testing of the overall AGILE system is a crucial 

step before the actual implementation due to the possible disturbance that can be provoked to 

the building occupants. During this phase the system will run in offline mode, that is, it will run 

exactly as in the real implementation, whereas the AGILE control decisions will not be applied 

to the network and yes to the simulation software that calculates the real building behavior 

under certain occupancies, weather conditions and control actions. Also, a validation of the 

control decisions is going to take place in order to assure that the outputs of the AGILE system 

are in accordance with the optimization procedure used for the design of the system. There 

should be repeated tests and the collected data should be extensively investigated in order to be 

sure that the system is ready to use online. 
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3.5 Validation of the AGILE system in a determinate zone of the ZUB building 

The AGILE system that have been tested in the previous point over the simulation software of 

the building will be now installed in a previously defined zone of the ZUB building considering 

the fact that there is people working in each one of its offices diary. This fact makes necessary 

an adapting/test period for the complete AGILE system working on a determinate zone where 

the users have been adverted of the possible changes on the optical and thermal parameters of 

their office. In this way it is avoided the disturbance of the totality of the users until AGILE will 

be validated in this test cell.   

3.6 Implementation of AGILE over the complete building 

AGILE system will take control over the most building set points and actuator parameters to 

begin the testing periods against some equivalent zones of the building that will keep the old 

control strategies implemented. Loads, occupancy profiles and energy delivering systems are 

analogous for the two cases, so the results obtained in each one of them can be directly 

compared in time intervals not affected by the different control strategies. i.e. Energy delivered 

by radiant floors with time constants bigger than 6 hours muss not be evaluated in shorter 

periods of their time constant, although would be recommended a minimum period of a day (4 

times the time constant of the system) 

3.7 Implementation and evaluation 

The phase of the evaluation of the system is going to follow according to the evaluation plan of 

the project. The efficiency of each one of the controls implemented in the building can be 

compared in quasi-real time thanks to the equivalent boundary conditions of both strategies 

implemented.  

 


