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Abstract 

Reliable detection and identification of radioactive materials are crucial for a proper 
response in a radiological incident. First responder units (e.g. border security, counter 
terrorism and hazmat units) need measurement systems that use reliable and robust data 
analysis algorithms. Complex situations require expert personnel and more powerful 
analysis tools than are usually available at the scene. Complete radiation measurement and 
analysis system with automated data transfer and remote analysis has been developed. 
System consists of a backpack/briefcase size measurement device which has robust online 
analysis algorithms and automated data management which can send the measurement 
results to a remote data management server where more powerful analysis tools can be run 
either automatically or interactively by radiation experts. System has been tested in co-
operation with a Finnish counter-terrorist unit. 
Keywords: Radiation measurement, remote data management, counter-terrorism, 
border security 

1     Introduction 

Fast and reliable detection and identification of radioactive materials are key elements of a proper 
response in a radiological incident. Field deployed measurement instruments may give false alarms 
or the radiation situation may be such that the analysis algorithms used in the device may fail to 
give reliable analysis results. This kind of situations may require manual measurement and 
especially detailed analysis by a radiation measurement specialist. First responder type units can 
make the manual measurements needed, but may not have the expertise to analyse and interpret the 
measured signals. In these situations the measurement result must be sent to a reach back facility for 
an analysis. At the reach back facility the radiation measurement experts can use more powerful 
analysis tools and their own expertise to analyse the measurement and advice the field team for an 
appropriate response. To address this need, a field deployable radiation measurement and analysis 
system with an automated data transfer to a remote data management server has been designed.  
 

2     Radiation measurement system VASIKKA 

A pack back/briefcase size measurement system called VASIKKA (acronym from Finnish name of 
the system) was designed to be used by the field teams. System consists of a gamma-ray 
spectrometer, a neutron count rate detector and a tablet style data collection and management 
computer. Gamma-ray spectrometer is based on a LaBr3 scintillation detector, which has relatively 
good energy resolution (3 % @ 662 keV) and performs adequately even in quite complex cases. 
 



Measurement system uses a short measurement time to enable mobile measurements with good 
spatial resolution even with relatively high speeds. A robust summation algorithm with extremely 
low false alarm rate is used for an on-line analysis. The analysis algorithm is described in []. All 
measurement and analysis results are stored in the local LINSSI database [1] running in the data 
management computer.  
 
VASIKKA implements an automated connection to the SNITCH remote data management and 
analysis system. Several automated data transfer modes can be used to send the measurement data 
to the reach back facility (e.g. all measurements, measurements with signals above the preset alarm 
limits, manual long measurements only) depending on the band width of the data transfer link. If the 
on-line data transfer is not possible, the measurements can be saved to a memory stick and sent 
manually to the reach back facility. 
 

 
 

 
Figure 2.1: Two screen shots from the measurement system user interface showing a 137Cs signal 

detection (above) with the associated alarm (below). 



3     Remote data management and analysis system SNITCH 

Remote data management and analysis system was designed to handle incoming measurement data 
automatically and alert the experts to analyse the data and give recommendations to the field team. 
SNITCH (Spectral Nuclide Information Technology for Counter terrorist and Hazmat units) system 
also uses the LINSSI database to store the measurement data. The automated data transfer from the 
VASIKKA measurement system uses LINSSI native XML file format to transfer data between the 
two LINSSI databases. This means that all measurement systems using the LINSSI database are 
automatically SNITCH compatible. The desired data can be extracted from the database and sent 
manually to a remote SNITCH server. Automated data transfer requires a SNITCH client or server 
installation to the local system. Manual data transfer can be done as email attachments or file 
upload using a web browser via file upload web page of the SNITCH server. Automated data 
transfer can use email or a web service interface. 
 
SNITCH system also supports several other industry standard file types. Supported file types are: 

1. LINSSI native Linssi Markup Language (.lml) XML files, 
2. CTBT organization’s Pulse Height Data (.phd) files [2], 
3. ANSI42.42 American National Standard Data Format Standard for Radiation Detectors 

Used for Homeland Security (.n42) files [3], 
4. IAEA file format recommendation for gamma spectrometers (.spe)  [4] and 
5. IEC 61455 Nuclear instrumentation - MCA histogram data interchange format for nuclear 

spectroscopy (.iec) files [5]. 
Data sent in the file formats listed above can be imported to the SNITCH system and data can also 
be exported from the system in those file formats. However, file format limitations will limit the 
ability to export analysis results to certain file types. 
 
Data flow between the field team using VASIKKA measurement system and the reach back expert 
facility using the SNITCH data management system is shown in figure 3.1. Use case breaks down 
into seven steps: 

1. Field team makes a spectrometric measurement of the suspect material or area. 
2. Measurement is automatically analysed by VASIKKA software. In a simple case the 

measurement is analysed correctly and the field team can jump directly to step 7. 
3. However, in a complex case the measurement cannot be fully analyzed in the field and the 

measurement data (with the results of the automated analysis) are sent automatically to the 
remote expert facility. 

4. Automated data handling will store the data to the LINSSI database in the SNITCH server, 
makes the predefined automated analyses and alerts the expert either via email or SMS. 
Alert to the expert can be an optional step if only a more powerful automated analysis tools 
are needed. 

5. Expert on duty can look into the results of the automated analyses and make additional 
analyses manually. Expert on duty can insert his remarks and recommendations to the final 
analysis results. 

6. Final analysis results with the remarks and recommendations of the expert on duty are 
transferred automatically back to the VASIKKA system used by the field team. 

7. Field team takes appropriate actions based on the received final analysis results and/or the 
recommendations of the expert on duty. 

 
As mentioned above, manual use of the SNITCH system is also possible. In step 3 the data can be 
sent via email or web page and the feedback (steps 6 and 7) can also be received via email or a web 
page. 



Figure 3.1: Use case of the integrated measurement and remote analysis concept. 

4     Conclusions 

The automated VASIKKA - SNITCH mobile measurement and remote data management system is 
a valuable tool in a radiation incident management. It increases the reliability of the correct 
interpretation of the measurement made in the field. System has already been tested in real 
operational conditions by a Finnish counter terrorist unit and the performance has been satisfactory. 
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