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Introduction 
In case of a nuclear accident, it is essential to have extensive knowledge concerning 
the nature of the radioactive plume expansion, for further analysis. For this purpose a 
mobile monitoring system may provide important data about the plume 
characteristics. 
An advanced Mobile Monitoring System is under development at the Nuclear 
Research Center-Negev (NRCN). The system is composed of a network of mobile 
stations, typically installed onboard vehicles, which transmit radiation measurements 
along with position information to a central station. The mobile network’s 
communications infrastructure is based on Motorola Mobile Logic Unit (MLU) 
devices, which are state-of-the-art reliable modems with an integrated Global 
Positioning System (GPS) module. 
The radiation measurements received by the central station are transferred to a risk 
assessment program, which evaluates the expected hazards to the populated areas 
located in the estimated plume’s expansion direction.  
 
Description of the Work 
The project is composed of two separate parts: the mobile unit and the central station 
as shown in Fig. 1. Each center is capable of handling up to twelve mobile units. The 
mobile unit includes the following components: 
 

1.  Two RAM R-200 units – The Ram R-200[1] is a rugged survey radiation 
meter, which includes advanced display and alarm functions with a variety of 
optional external probes. The RAM R-200’s auto-ranging meter utilizes a 
combination display consisting of a smoothed digital readout for minimum 
fluctuations, and a two-decade analog bar graph for fast response. 

2.  A mobile computer - The computer will receive the measurements from the 
RAM R-200 and will encapsulate the message to be sent to a central station. 
The computer software is based on Geographic Information System (GIS). 
Team’s navigation can be eased by relying on the GIS. 

3.  Motorola Mobile Logical Unit (MLU)[2] – This reliable data communication 
equipment includes an internal GPS module that provides the exact location 
of the mobile unit in UTM coordinate system. The MLU is responsible for 
diverse communication functions including handling the multi-access RF 
network, error detection and message retransmissions. 
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The central station is composed of the following components: 
1. MLU - The mobile communication unit. 
2. Computer – Responsible for the following communication management: 

a.  Timing. 
b.  Management of data flow: querying the mobile units and managing 

the precedence of incoming burst messages. 
3. GIS software - Provides real time information, including radiation readings 

and vehicle position received by the MLU, visualized on a topographic 
map of the monitored area. An easy-to-use Graphical User Interface 
(GUI) enables the user to display and analyze historical information 
acquired by the various mobile units. Alarm and status indications assist 
in tracking the adequacy of the monitoring tasks (see Fig. 2). 

4. Risk Assessment computer – Includes the risk assessment program, 
analyzes the received measurements and predicts the plume’s future 
characteristics, using specialized algorithms. 
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Fig. 1 – Block Diagram of the System 
 

 
Fig. 2 – The GIS Software 
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The Mobile Radiation monitoring system is composed of two monitors, horizontally 
separated by a thick lead plate, so that the lower one detects radiation from the 
contaminated area while the upper one detects the plume’s radiation. 
 
The system is intended to replace a currently used manual system. The system is 
using Motorola’s MLU, which is a communication link between the mobile units and 
the central station. The system is designed to perform most of the tasks 
automatically, in order to avoid human errors such as mistyped data. 
The vehicular field teams monitor the area considered to be contaminated. The 
central station sends requests to the vehicular teams for real-time information such 
as time, UTM coordinates, dose and radiation levels detected from the contaminated 
area along with the plume’s radiation.  
The supervising unit at the central station decides, in real time, where to send each 
vehicular field team according to the readings they receive, and to provide the risk 
assessment team with up to date vital information. 
 
Results 
We are now at the beginning of the work but the system logic is well defined and 
documented. The estimated marketing time is the second half of 2003. 
 
Conclusions 
The suggested system will use existing components with proven quality and 
capabilities will be included in the suggested system. 
The system will minimize the exposure time of the team in the contaminated area 
since the measurements are sent automatically without any need to be typed at first.  
The supervising team sees the whole picture therefore the monitoring efficiency is 
much higher than of the current solutions. 
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