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2 Abbreviations/Definitions 
 

AIS Automatic Identification System, a system that transmits 

certain information about the ship (name, position, speed etc.) 

and receives the same information from other AIS-equipped 

vessels in the vicinity. 

DAMSA  Danish Maritime Safety Agency 

DRM  Dynamic Risk Management. 

DST  Decision Support Tool 

ECDIS Electronic Chart Display System, a navigation information 

system for vector-based digital charts. 

Fairway Fairway in the widest sense of the term refers to the water 

areas used for shipping. It is however normally used in the 

sense of a cleared channel intended for navigation. 

GIS A Geographic Information System (GIS), or Geographical 

Information System, is any system that captures, stores, 

analyzes, manages, and presents data that are linked to 

location. 

GOFREP Gulf of Finland Reporting System, a mandatory ship reporting 

system in the Gulf of Finland. 

GPS Global Positioning System, a system for satellite navigation. 

GUI Graphical User Interface 

IALA International Association of Marine Aids to Navigation and 

Lighthouse Authorities  

IMO International Maritime Organization 

IWRIS Intelligent Water-borne Risk Indication System 

NAS Navigational Assistance Service, advice given by the VTS 

RADAR Radio detection and ranging, an object detection system. 

SMA Swedish Maritime Agency 

SOUNDREP Voluntary Reporting System in the Sound between Denmark 

and Sweden. 
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SRS Ship Reporting System, a voluntary or mandatory reporting 

system for vessels in a specified area. It collects and distributes 

information of importance for the vessel traffic safety. 

STA Swedish Transport Agency 

VHF Very high frequency, a band of radio frequencies used for 

among other things maritime communication. 

VTS Vessel Traffic Service, a shore-side service for vessel 

monitoring, navigational assistance and information service. 

 

1 Introduction 

1.1 Purpose of the Document 
This document defines the requirements for the Test bench to be used in the Dynamic 

Risk Management as part of the EfficienSea project, workpackage 6. 

1.2 Applicable Documents1 
[A1] Project plan [Dynaamiset riskienhallintakeinot merenkulussa, ver 

10.12.2009] 

[A2] Interface design description between Mock –Up and VTT Test bench 

1.3 Reference Documents 
[R1] Operating procedure: EfficienSea project Handbook, ver 11032009 

[R2] Dynamic risk management – user need description, EfficienSea 

Deliverable No. D_WP6_1_01, Chalmers, 2009. 

 [R3] VTS operator user views – Questionnaire evaluation, EfficienSea 

Deliverable No. D_WP6_1_05, SSPA, 2010. 

[R4] SOUND VTS, http://www.sjofartsverket.se/Sound-VTS/, visited on 

2011-06-28 

[R5] Grundevik P, Hüffmeier J, Wilske E; 2008; SSPA report 4005 3946-1, 

BaSSy – Decision support tool for VTS operators  

 

                                           
1
 Applicable documents are those which either supersede or form an 

intrinsic part of this document. Reference documents are intended to 

provide background and supplementary information 

 

http://www.sjofartsverket.se/Sound-VTS/
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2 General Description 
Dynamic risk management (DRM) is risk identification in connection with a dynamic 

traffic picture. The risk should be identified in advance and the user (Vessel Traffic 

Service or VTS operator) should be alerted by pointing out the area and time when the 

risk is elevated and which ships are involved. 

In dynamic risk management the operator in the VTS-environment should pay attention 

to the maritime traffic picture showing moving ships as well as the dynamic parameters 

related to the environment (such as wind speed, icing, water level etc.) 

Dynamic parameters can be here understood as the different data sources. The role of 

the dynamic risk management tool is to sum these data sources up and make an analysis 

through calculations. The results of the analysis can be visualised as a layer on the VTS 

operator’s screen or with other methods. 

3 Description of VTS 

3.1 VTS background 
Vessel Traffic Service (VTS) centres are established around ports and areas with high 

traffic density around the world. The operators use different sources of information to 

provide the vessels sailing in their area of accountability, among these radars, VHF 

radiotelephony, close-circuit television, and computer systems based on AIS (Automatic 

Identification System). The service is regulated and governed by IMO’s (International 

Maritime Organisation) SOLAS Chapter V Regulation 12 together with the Guidelines for 

Vessel Traffic Services [IMO Resolution A.857(20). 

In these, the responsibilities and competency of the staff is described and their capability 

and training is furthermore suggested to be as in IALA Recommendation V-103 

(Recommendation on Standards for Training and Certification of VTS Personnel). 

In the IMO resolution (Assembly, 1997), “Vessel traffic service (VTS)” is defined as “a 

service implemented by a Competent Authority, designed to improve the safety and 

efficiency of vessel traffic and to protect the environment. The service should have the 

capability to interact with the traffic and to respond to traffic situations developing in the 

VTS area.”It is further defined, that the “VTS should comprise at least an information 

service and may also include others, such as a navigational assistance service or a traffic 

organization service, or both, defined as follows: 

An information service is a service to ensure that essential information becomes available 

in time for on-board navigational decision-making. […] A navigational assistance service 

is a service to assist on-board navigational decision making and to monitor its effects. 

[…] A traffic organization service is a service to prevent the development of dangerous 

maritime traffic situations and to provide for the safe and efficient movement of vessel 

traffic within the VTS area.” 

There are no direct steering documents existing about decision support tools (DST) for 

VTS centres. The authorities have to “ensure that the VTS authority is provided with the 
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equipment and facilities necessary to effectively accomplish the objectives of the VTS, “, 

which can be complemented by the DST. 

This is done today by mainly human manual information collection and spreading. 

Especially in dense traffic and complex fairways, the VTS operator is busy in fulfilling the 

duties and it can be difficult for the operators to identify critical manoeuvres leading to 

the most common accidents scenarios, collision and groundings.  

3.2 Application to VTS 
The target user group is the VTS operators. The purpose of VTS is to increase ship traffic 

safety, avoid incidents and accidents and to prevent ecological catastrophes. In addition 

to this the VTS strives to increase the efficiency of sea transports. The service is divided 

into three parts:  

1. announcements for the mariners 

2. arranging the maritime traffic 

3. to give Navigational Assistance Service  

To provide this service, the VTS uses different kinds of tools to improve their everyday 

work. Based on a questionnaire [R4] conducted by SSPA where response was obtained 

from 14 VTS operators, the most important tool for the daily work of the operator is VHF- 

radio followed by RADAR and then AIS . Radar- and AIS-systems combined with 

Electronic charts are the tools that provide the real time traffic picture.  

VTS provides vital information for the mariner. This kind of information is issues like 

status of the safety devices, usability of fairways, traffic information, weather information 

and all the information related to navigation safety. 

3.3 Product Perspective of the Test Bench   
Generally a DRM tool should act as a decision support tool for the VTS operator. 

The purpose of the Test bench is to act as a development and testing environment by 

which a prototype can be demonstrated that implements dynamic risk management 

using real time AIS data for a specific sea area. The prototype enables validation of the 

tools and algorithms for Dynamic Risk Management.  

The Test bench consists of  

1. The environment hosting the processes running the algorithms needed for 

producing the risk prediction maps 

2. The processes running the algorithms needed for producing the risk prediction 

maps 

3. Map based user interface on which the risk prediction maps can be displayed 

together with ship symbols. The ship symbols are positioned according to AIS 

information (historical or real-time) 
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4. Defined interfaces through which the Test bench acquires its AIS data in real-time. 

As an alternative, also historical data can be read to simulate real time data to 

show the applicability of the tools. 

5. Defined interface through which the Test bench acquires its historical AIS data 

6. Defined interface through which the Test bench acquires additional static ship 

information if required (Ship database like Lloyd’s) 

VTT and SSPA will develop separate Test bench versions designed primarily to fulfil the 

needs for their own prototype development work. 

The possibility to use the Web Map Service (WMS) offered by Primar could be 

investigated as a possible source for the Sea chart background in the GIS tool to be 

used. 

3.4 Methods and Algorithms 
VTTs primary DRM algorithm to be utilised and evaluated in the Test bench is called 

IWRIS® (Intelligent Water-borne Risk Indication System - Patent:  WO 2011027037  

(A1)  -  INTELLIGENT WATERWAY RISK INDICATION SYSTEM AND A RELATED METHOD  

Date of issue:  2011-03-10) and is based on Bayesian statistical inference (see Figure 1).  

Test bench

Visualisation and 

GUI on chart 

display

Real-time collision risk 
-local risk (grid element)

-global risk (grid area)

-risk filtering

AIS 

database

Risk Indication

settings

Realtime

AIS-telemetry

Self-learning of traffic 

pattern
-Markov chain jump 

parameter updating

-Dirichlet distribution

IWRIS ® model 

parameters 
-grid size

-vessel types

-filter tresholds

IWRIS ® core

 

Figure 1 IWRIS DRM data flow model: the IWRIS® core consists of traffic 

pattern self-learning and real-time collision risk calculation. The test bench 

serves as a development and testing environment that implements the IWRIS 

algorithms. 

The core consists of a real time estimator of the close-encounter or collision probability 

between two or more ships using real-time data from ships moving in open sea area. The 
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probabilities can further be used to estimate different risk indicators that take into 

account the consequences of the potential collision (human-, material- and 

environmental damages) indicated. The Test bench should be such that different 

indicators and their visualisation can be demonstrated.  

SSPA’s decision support tool is based on the ideas developed within the BaSSy project 

[R5]. It uses different algorithms to evaluate if a ship of a certain size and type, with a 

certain position, speed, heading and course over ground, behaves in a manner, other 

ships with the same characteristics have done before at the same position. With help of 

the algorithms, the normal behaviour of ships is formulated and the vessels in the area 

can be compared with this behaviour.  

 
Figure 2 SSPA’s tool’s data flow model 
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4 Requirements on Algorithms 
The algorithms consist of a learning mode and a run mode. The performance in the run 

mode is that the algorithms shall be able to update the risk map for the defined test area 

with a maximum latency of 1 minute.  

The accuracy of the risk map can be measured using the following metrics: 

Table 1: Definition of errors and model settings 

Parameter Comment Design goal 

Type I error Probability that the system gives 

a false alarm 

based on user 

requirements 

Type II error Probability that the system does 

not detect a dangerous situation 

based on user 

requirements 

Risk area extent Defines the spatial resolution of 

the algorithm 

VTT: grid size: 

500x500m 

Area size: 35 km x 

50 km= 1750 km2 

SSPA: Depending on 

the area 

Prediction time Time window for the prediction 

within which the accuracy 

parameters are valid. Measured 

from the last observation time.  

VTT: 10 – 30 minutes 

SSPA: Depending on 

the area 

 

The design goals for Type I and Type II errors2 cannot at this stage be determined before 

there exists experience of the real movements of the ships and their distributions, as well 

as surveyed risk attitude among the users. It is also uncertain, if these errors can be 

magnified exactly, as human subjectivity can come in to a certain level. 

5 User Requirements 
The end User requirements have been collected by Chalmers and TKK [R2]. The main 

outcome of the User requirements studies were that the tools used by the VTS operators 

should  

                                           
2 In statistics, the terms type I error (also, α error, false alarm rate (FAR) or false 

positive) and type II error (β error, miss rate or a false negative) are used to describe 

possible errors made in a statistical decision process 
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1. Support familiarity in the information presentation to facilitate pattern matching 

for quick and effective decision making 

2. Support of communication to facilitate the interaction of the different players in 

the maritime sector.  

3. Support the building of trust through better and more effective communication 

between shore and ship 

4. Provide a common “situation picture” so that bridge team and VTS operators can 

“see” the same representations 

5.1 Information Presentation  
In the interviews done by Chalmers [R2] the VTS operators emphasized that it is 

important that the right information is presented at the right time. What information and 

when this is, depends on the context of use, e.g. traffic density, geographical and hydro-

meteorological conditions. The amount of information should be limited to just what is 

necessary for the daily job of an operator. Future support system design should bear in 

mind that decisions are often made based on pattern recognition. It is therefore 

important that pattern recognition and other aspects of the actual decision making 

processes of the operators and the settings in which this process takes part are taken 

into account when designing new decision support systems. Additionally, the experts 

stated that problems in the interaction between shore and ship arise by having 

differences in the information displayed on shore and on the bridge. There is a need to 

compensate for, or otherwise manage, these differences to facilitate the work of the VTS 

operator. 

5.2 Gulf of Finland Traffic Centre 
As part of the requirements capturing process, VTS operators at the Gulf of Finland 

Traffic Centre in Helsinki were interviewed on site. The Centre has the responsibility to 

monitor several areas: VTS area outside Helsinki, Eastern Gulf of Finland area and the 

GOFREP area (see Figure 3). The main focus points of the operators were as follows: 

VTS area operators:  

 Monitor that ships stay on anticipated route 

 Monitor that meetings and crossings proceed normally 

 Observe any abnormal behaviour 

 Follow pilot embarking/disembarking 

 Foresee coming meeting positions  

GOFREP area operators: 

 Monitor that ships follow a sensible route 

 Monitor close encounter situations between ships  

 If necessary, contact the ship that should give way and inform about the 

situation 
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 Pay attention to occasional voyagers 

Forecasting tools: The operators at the centre have electronic charts showing the real 

time positions of the ships. The system has a prediction or forward tracking capability by 

which the predicted position of a ship can be simulated. This is used to anticipate coming 

meeting and estimate crossing positions. The current system assumes that the ship is 

proceeding with the current speed either straight forward or following a predefined route. 

The limitations with this are that the prediction does not take into account the effects of 

the weather or that the ship may change its speed. There are also only a limited number 

of routes available e.g. to and from pilot boarding points. The conclusion was that a more 

realistic forward tracking tool is called for. 

 

Figure 3 The GOFREP area. The Finnish VTS area in the Gulf of Finland consists 

of the sea area between the shore and the GOFREP area. [Source: FTA]. 

 

5.3 The Sound VTS Centre 
The VTS centre in the Sound has been established on 15 August 2007. It includes a 

voluntary ship reporting system (SOUNDREP), voluntary, as it is situated in international 

waters. It is driven by the Danish Maritime Safety Agency (DAMSA), the Swedish 

Maritime Agency (SMA) and the Swedish Transport Agency (STA). Ships of more than 

300 gross tonnages are encouraged to use the VTS services and to report to the 

SOUNDREP. It is referred to as a “pilot project that aims to improve the safety and 

efficiency of navigation and to increase protection of the maritime environment in the 

Sound between Denmark and Sweden” [R4], financed by the European Community. As 

other VTS centres it provides information concerning safety of navigation to the mariners 

sailing in the area about “specific and urgent situations, which could cause conflicting 

traffic movements” [R4]. There is a lot of traffic in the area, and there are many 

“hotspots” where incidents occur on a regular base. There is a need to support the VTS 
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operators with automated information on ships passages in the area, to identify ships 

that deviate from common behavior. 

 

Figure 4 Traffic and incidents in the Sound VTS area [R4]. 

 

5.4 VTS West Coast, VTS area Gothenburg 
The VTS West Coast is situated on the Swedish West Coast and has three core areas, 

Lysekil, Marstrand and Gothenburg. The traffic volume is rather high and the nautical 

challenges include archipelagos, crossing traffic in limited waters, etc. During interviews, 

the following comments and demands were formulated: 

 In dense traffic situation it is impossible to manually detect un-normal situation  

the system has to be automatic 

 Knowledge of intended route will provide means for early detection of un-normal 

condition  information about intended routes could give valuable support to the 

VTS 

 The challenge is to design algorithms that only give alarm for critical situations  

the system has to be exact and avoid false alarms 

 The decision support tool must be “intelligent” in order release the VTS operator 

from manually entering lots of data to the system 

 In many cases the time between detection of abnormal condition to accident is 

short (too short for VTS to alert ship)  there is probably no system identifying all 

the critical ship passages in time 
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5.5 Research Questions Regarding the User Requirements  
The research questions regarding the user requirements to be evaluated by end user 

interaction and feedback are: 

- What parameters are understood as critical and should be noticed in VTS-

environment? 

- What is indicated as risk situation - definition?  

o What parameters to weight?  

o How to weight the parameters related to definition of risk? (estimation of 

consequences) 

- What information in traffic picture is not easy to recognize?  

o High risk vessels? 

 Broken/bad data quality AIS? 

 Unwanted behaviour? 

 Black listed? 

 Illegal materials? 

o Dramatic drop of speed? 

o Ships passing distance? 

o Wrong course? 

- What information is vital but not available in current VTS-system 

- What are the preferences (disutilities) between Type I and Type II errors 

 

6 Test Bench System Requirements 
As the Test bench is not going to be used as an operational tool, the emphasis is on 

algorithm validation and method testing. Using the Test bench the VTS-operators should 

be able to evaluate the prediction accuracy, prediction time window, visualisation and 

other attributes of the prediction system based on their operational needs. 

6.1 General Constraints 
The Test bench has only a limited user interface of its own and is not intended to be a 

copy of the operational workstation used by the VTS operators. The results of the 

algorithms do, however, consist of images with coordinate information metadata to 

enable visualisation using an external tool.   

Not all ships are included in the initial version of the Test bench. A list of ships to use as 

pilot study cases is made in cooperation with the users. Real AIS statistics are used as 

well to show the tools capabilities. 

6.1.1 The Applicable Sea Area 

The algorithms of VTT are applicable to an open sea area. The primary target area is Gulf 

of Finland because of the dense traffic and potential dangers of crossing routes. The 

target area is preliminary defined as 5939’00’’N - 5957’30’’N, 2425’20’’E - 2517’40’’E, 

as depicted in Figure 5. The size of the area is 1750 km2. 
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Figure 5 The target area marked on a density plot of the traffic on the Gulf of 

Finland. 

The area is divided into grid cells. As a starting point, 500m x 500m cells will be used. 

However, the design will define the applicable cell structure (size and form) feasible for 

the algorithms to be used.  

The algorithms of SSPA are applicable to restricted waterways as well as to open sea 

areas. For the test bench two different VTS areas have been chosen, representing 

different kinds of traffic, the Sound VTS and the VTS West coast in Gothenburg as 

described above. Different cell sizes and types are used to get the best results. However, 

the design will again define the applicable cell structure (size and form) feasible for the 

algorithms to be used. 
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Figure 6: The target area with a density plot of the traffic through the Sound, 

red – high traffic density, yellow – low traffic density 

 

Figure 7: The target area with a density plot of the traffic in Gothenburg 

6.2 Assumptions and Dependencies 
The Test bench is assumed to be used in an environment offering high-speed on-line 

access to the Internet. 

The methods do depend on static separation scheme conditions. 

No provision for conditions in wintertime (winter navigation in ice) will be implemented in 

the first version. 
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The mechanism to store and get access to historical AIS data is assumed to be outside of 

the Test bench.  

7 Specific requirements 
 

7.1 Functional Requirements 

7.1.1 FR 1 – Indicate abnormal behaviour of a vessel 

By learning how vessels behave normally based on historical AIS data, the 

system should be able to warn if a vessel deviated from this normal 

behaviour. 

7.1.1.1 Inputs 

AIS data from historical database processed to an occurrence matrix. 

Vessels of the same type with similar destinations or similar parameters 

(heading, COG, SOG, etc.) are combined into same matrix cells. Even the 

weather and wind data are input to the SSPA tool. 

7.1.1.2 Processing 

Statistical geospatial processing 

7.1.1.3 Outputs 

Vessel ID, position, type of abnormal condition (abnormal combination of 

speed, position and course for a vessel of the observed type, distance to 

other vessels). For the SSPA data the output is even related to the weather. 

7.1.2 FR 2 Create initial transition matrix  

7.1.2.1 Inputs 

- Historical AIS data of the target area 

- Expert judgement (if enough AIS – data not available) 

- Grid definitions 

7.1.2.2 Processing 

Calculation of initial transition probabilities (VTT) and the traffic pattern 

(SSPA) 

7.1.2.3 Outputs 

Transition matrix stored as a file/database (VTT) and the traffic pattern 

matrices (SSPA) 

7.1.3 FR 3 Collision probabilities of two vessels  

Based on the transition matrix the VTT system will calculate the probabilities 

that two vessels will be within the same geospatial cell within a given time 

frame knowing the present position of these vessels in the monitored area. 

The SSPA tool gives its information based on a matrix showing typical 

passing distances at the current position. 
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7.1.3.1 Inputs 

Current vessel positions 

Transition probabilities learnt from historical AIS data (VTT) and typical 

passing distances (SSPA) 

7.1.3.2 Processing 

Probabilistic inference 

7.1.3.3 Outputs 

Vessel ID list, positions, cell coordinates and associated (unfiltered) 

probabilities (probability distribution over cells), time window, passing 

angles and distances 

7.1.4 FR 4 Risk indication 

The consequences related to the collision between two vessels are 

dependent primarily on the vessel type and cargo. (Additionally, also on 

weather conditions) These consequences can be taken into account, 

extending risk indication based on probability only, to genuine risk 

indication.  

7.1.4.1 Inputs 

Collision probabilities (unfiltered) 

Vessel types and cargo information 

Weather information (optional, not in the prototype) 

7.1.4.2 Processing 

Risk computation 

7.1.4.3 Outputs 

Vessel ID list, positions, cell coordinates and associated local (cell-specific) 

and global (=local risks aggregated) risks, time window  

7.1.5 FR 5 VTS station specific and User definable parameters 

The system should be parametrisable to enable different VTS stations and 

also individual users to have their own settings in use (like alarm limits for 

local and global risks, type of visualisation, time window for the prediction, 

ship type filtering etc.). Some of these parameters should be adjustable in 

real time through the user interface. 

7.1.6 FR 6 Update transition probability matrix for the VTT tool 

The transition probability matrix (one for every vessel type) shall be possible 

to update as a manual maintenance operation. 

7.1.6.1 Inputs 

New AIS data from the previous period 

Previous transition probabilities  

7.1.6.2 Processing 
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Bayesian updating by possible weighting of AIS data for faster adaptation to 

obvious changes in the traffic pattern of the vessels 

7.1.6.3 Outputs 

Updated transition matrix 

7.1.7 FR 7 Refinement of the ‘brute-force’ risk indication algorithm (optional) 

In the prototype, the risk indication algorithm is implemented as a ‘brute 

force’ computation, i.e. all cells of the area will be included in the 

computation, irrespective of the fact that large sub-areas are known to 

never be visited by the vessels monitored. This makes refinement of the 

algorithm possible, reducing computational power significantly. This will, 

however, not be studied in this project. 

7.2 External Interface Requirements 

7.2.1 User Interfaces 

The user interface is map based having a (simplified) sea chart background 

with coastlines and depth curves selectable. User interface slideware will be 

produced.  

Maintenance and parametrisation interface is done using text files (e.g. Java 

Property mechanism and MATLAB) 

7.2.2 Hardware Interfaces 

The software does not need any special hardware.  

7.2.3 Software Interfaces 

Operating system for the VTT software is either MS Windows Xp or Windows 

7 alternatively a LINUX system and mainly MS Windows Xp or Windows 7 for 

the SSPA tool. 

7.2.4 Communication Interfaces 

The VTT system communicates with the real-time AIS server using TCP/IP 

and sockets. Communication with the server is according to the access 

protocol specified by the AIS server software provider. 

If an external map server is used this requires on line access to this server 

and the appropriate licenses etc. 

Communication with WP4 Mock-Up is defined in separate document [A2]. 

The SSPA system will mainly work on its own, using historical AIS data to 

run through. 

The implemented communication interfaces should be specified in the source 

code and its documentation.  

7.3 Performance Requirements 
The learning phase of the system is done off-line with no special 

performance requirements (learning time < 24 hours preferred) 
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In the VTS questionnaire [R3], the users have answered that the time to 

realise an un-normal condition before a collision accident occurs is from 6 

minutes to less than one minute ahead. Therefore the system should be fast 

enough not to consume valuable time for countermeasures.   

As a consequence of this, when in on-line use, generating a new probability 

map should not take more than 10 s in the VTT tool. The ship types subject 

to the automatic detection and risk indication are pre-defined. The target in 

response time for the SSPA tool is to be less than 2 seconds. 

7.4 Design Constraints 
 

7.4.1 Standard Compliance 

The Test bench does not have to comply with any charting standards. 

7.4.2 Hardware Limitations 

No special hardware limitations. 

7.5 Attributes 
 

7.5.1 Security 

The Test bench software is not security sensitive. Normal precautions 

(firewall etc.) should be taken when being connected to the Internet. To 

meet the requirements of trustworthiness already in the Test bench, 

measures should be taken to indicate to the user if there are anomalies in 

the data. 

7.5.2 Maintainability 

The software should be designed using normal best practices in SW design.  

7.6 Other Requirements 
 

7.6.1 Database 

The AIS data is to be stored in a database to enable retrieval of historical 

data for learning purposes. No special database properties are needed. 

Ship parameter data is also convenient to have in a database for easy 

editing and access. 

7.6.2 Operations 

Maintenance operations need not be automated.  

7.6.3 Site Adaption 

The VTT test bench is designed for demonstration at the Helsinki VTS. 

Adaption to other sites is not a goal for the design. The SSPA test bench can 

be spread via an FTP and installed on various computers for testing 

purposes together with the MATLAB Compiler Runtime. 


