
Agent Technology Center (ATG)

ATG is a university research center performing fundamental and applied 
research in the field of agent-based computing, multi-agent systems and 
agent technologies. 

There are (Jan 2009) 22 researchers and 6 PhD students working in ATG. 
ATG researchers work on various cutting edge research projects, have unique 
set of skills and broad international experience. 

Research and technology development is funded in parts by the Czech 
Technical University in Prague, by the Czech Government, European 
Commission, European and US industry and US research and defense 
agencies.



ATG Mission Objective

The main objective of ATG research is to contribute to:

fundamental research: in agent-based computing and multi-agent systems

applied agent research: in manufacturing, network security and defense

large scale prototype: and demonstration systems development



ATG Core Competencies

multi-agent modeling and simulations

èscalable simulation of communities of interacting actors, e.g. air traffic, 
adversarial scenarios, design & manufacturing processes, car electronics

èAGLOBE/XSIMULATION,  hardware deployment in collective robotics

multi-agent planning and coordination

èadvanced methods of planning and resource allocation and coordination

èoptimization of coordinated behavior in distributed systems, 

èplan merging, repair and coordination, social commitments enabled plans

multi-agent data analysis

èdistributed dataminingand multi-agent learning

è targeted towards heterogeneity and private knowledge confidentiality

èapplications in computer security, maritime domain awareness



ATG TECHNOLOGIES: 
SIMULATION



ATG Technology: Scalable Multi-agent Simulation

Build in AGLOBE Advanced, scalable and robust multi-agent simulation 
environment, developed under partial support of AFRL/EOARD and 
CERDEDC/ARO. 

compared to other multi-agent platforms, AGLOBE offers 

èsuperior performance, low overhead, distributed load balancing

è full agent advanced agent mobility and computational reflection

èenvironmental modeling and scenario simulation support

ècomplex visualization environment

AGLOBE is suitable for development of large scale simulation scenarios and can 
be seamlessly ported to real-world deployment platforms using a standard 
methodology. key functionalities:

èModeling and simulation è   Demo/visualization support 

èScalable experimental testing         è   Hardware deployment support

Deployment in air-traffic control, distributed diagnostics, adversarial planning, 
design process modeling, collective underwater robotics, etc



ATG Technology: Scalable Multi-agent Simulation



ATG Technology: Scalable Multi-agent Simulation



ATG Technology: Scalable Multi-agent Simulation



ATG Technology: Scalable Multi-agent Simulation



ATG TECHNOLOGIES: 
FREE-FLIGHT AIR TRAFFIC CONTROL



ATG Technology: Free-flight Air Traffic Control

AGENTFLY

èmulti-agent model for flight 
simulationof fixed-wing aircraft

è4D trajectory planning algorithm

-based on AA* algorithm

èmulti-layer collision avoidance 
architecture with 4 methods

èGPS system, weather model

èset of coordinated information 
collection planning algorithms 

èexternal data collection and fusion 
(Landsat, airports, no-fly zones),

è2D/3D advanced visualization and 
user interface

In 2008 patent application submitted



AGENTFLY: Free-flight Collision Avoidance

Cooperative collisionavoidance using cooperative detection, evasion 
maneuvers and two-way communication

è rule-based (RBCA) ςuses visual flight rules for horizontal avoidance

è iterative peer-to-peer (IPPCA) ςintegrates airplane intentions in utility 
function

èmulti-party (MPCA) ςsituation-based multi-party group searching for 
common solution

Reactive collision avoidanceusing two-way 
communication, Probability Collectives 
distributed optimizer with BAE Systems

Non-cooperative collisionavoidance based on 
prediction, dynamic no-flight zones-based

Sislak, Jisl, Volf, Pechoucek, Nicholson, Woodhouse and 
Suri:Integration of Probability Collectives for Collision 
Avoidance in AGENTFLY. In Proceedings of (AAMAS 2009).
Sislak, Samekand Pechoucek:Decentralized Algorithms for 
Collision Avoidance in Airspace.In Proceedings (AAMAS 2008).



AGENTFLY: Iterative Peer2Peer Deconfliction



AGENTFLY: NoncooperativeMixed Deconfliction



AGENTFLY: Benchmark Tests



ATG Tech: Mixed Information Collection Planning



ATG TECHNOLOGIES: 
NETWORK SECURITY



ATG Technology: Network Security

Intrusion detection by network behavior analysis (NBA) ςanomaly detection

èworks with NetFlowdata, keeps privacy of the content, open new attacks

èmultiple AD methods, multiple trust models, multiple aggregation methods

èagent-based, dynamic, several layers of learning



ATG Technology: Network Security

Levels by speed:

Up to 10 M packets ps

Up to 10 K flows ps

Detected flows (10K fps)

Events (0-1000 per 5min)

Plans/ Attack Trees

Adaptation processes



ATG Technology: Network Security

Errorrate (false positives):

300/2

58/2

15/2

5/2



ATG Technology: Network Security

Self-Management and Adaptation:

Monitoring:
Self-monitoring
Self-evaluation
Defect detection

Reflection:
Component generation
Component selection
Component combination
Component repair



ATG Technology: Network Security

business development strategy

èCognitive Security:university spin-off company has been founded as a 
technology company

èCognitiveOne:commercial product launched 

èSales channels under constructionby means of partnership with 
HW (probes) integrator, Security provider and SW integrator

èPartnership agreement with CTU signed

èTechnology discussion with CISCO in progress



ATG TECHNOLOGIES: 
MARITIME DOMAIN AWARENESS



ATG Technology: Maritime Domain Awareness 

Piracy

Human trafficking

Drug smuggling

Waste disposal

Illegal fishing

Can such activities be detected, predicted and (ideally) prevented 
(only) based on external observation of the sea traffic? How?



MDA: Data Categorization and Sources

Vessel 
Information

ωStatic
ωVessel attributes 
όƭŜƴƎǘƘΣ ōŜŀƳΣΧύ

ωDynamic / Tracking
ωHistory of movement

ωBackground 
knowledge
ωAnalysis of illegitimate 

traffic behavior and 
strategies

Incident data

ωSuspicious vessels

ωAttempted attack

ωHijacked vessel

ω2005-2009

ωLive reports

Geographical 
data

ωStatic
ωPorts and bases

ωTransport corridors

ωDynamic
ωWeather and sea 

conditions

ωDaytime

ωSeason AISLive, SailVX

VesselTracker

ICC, IMO, IMB, UNOSAT

ICC Live Piracy Reports
UNOSAT

Google Earth
Public domain



MDA: Prototype

AgentCDesktop

Simulator

Data Sources

Analyzer



MDA: Centralized Detection

Vessel 
classification

ωClustering based 
methods 
(KMeans, SVM-
based)

ωHierarchical 
HMM

ωAnomaly 
detection

Behavior 
Prediction

ω2D time series 
analysis 

ωOpponent 
modeling

ωAnomaly 
detection

Incident Risk 
mapping

ωIntegration of a 
priori info, real-
time data and 
outputs of 
classifiers and 
predictors

ωProbabilistic 
approach



MDA: Monte Carlo Agent-based Simulation

World in the n-th step
Spawn and execute 
thousands of lightweight 
simulations with varied 
parameters

Aggregate simulation 
results

Incident risk map 
for the n-th step


