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Introduction 

The emphasis in current ICRP philosophy (and in anticipated UK 
Regulations) on the need to manage radiation doses and ensure that 
they are as low as is reasonably achievable (or optimised) has led to 
an increased interest in establishing how and why dose uptakes occur. 
For many operations the necessary information is already available 
to the health physicist and operational management and the appropriate 
steps to optimise doses can be identified. There are cases, however, 
where a much more detailed knowledge of dose uptake by individual 
workers would be valuable - special operations carried outonhigher 
levelsofdose rate are particular examples. To obtain this information 
by conventional means - a health physics monitor following the worker 
and recording the dose rate or other special procedures - is often 
expensive, time consuming and inconvenient. This paper describes a 
system under development in the UKAEA (SIMVIDOSE) which allows 
detailed dose information to be recorded in synchronism with and 
superimposed on a video recording of the operations concerned. The 
video recording with its superimposed dose record can be subsequently 
replayed and the dose information analysed by a microcomputer system 

The SIMVIDOSE Equipment 

The equipment is shown, in block diagram form, in Figure 1. The 
principle is that the worker wears a dosemeter which transmits its 
reading over a high frequency radio link. The signal is picked up 
by an aerial, processed and the dose information is superimposed on 
the video record of the operation made by the camera. This is the 
basic system, which has been subjected to active test. An additional 
recent feature is the transfer of dose information to a microcomputer 
for subsequent analysis and display. 

The dosemeter/transmitter consists of an MX164 Geiger tube, 
a 168MHZAMtransmitter and an aerial and is powered by a standard 6V 
battery. The detector and electronics are contained in an 18 X 6 X 3cm 
metal case which is attached to the worker by means of a belt clip. 
The aerial is a single flexible wire about 20cm long. 

The VHF receiver is contain&, with a MOUSE microcomputer video 
text mixer and an RS232 interface unit, in a Harwell 6000 series crat 
The receiver/transmitter combination has a range of about 25m overclear 
line-of-sight and the detector signal is processed by the microcomputer 
to convert counts in a predetermined time interval (l to 16 seconds) 
into average dose rate. 

The video camera records the operations being examined. The 
signal from it is fed into the video mixer unit where it has super- 
imposed upon it (appearing on a single line at the bottom of the 
picture) the time and dose rate. This picture, which combines infor- 
mation about work activity and dose rate, can be watched during 
operations and recorded for later replay and examination. 

A recent addition to the system is a portable,battery-powered 
EPSON HX-20 microcomputer which links into the signal processing system 
via the RS232 interface. This allows the collection and storage of 
time and dose information in a form which can be analysed by the 
computer and gives a capability to produce, for example, annotated 
graphs of the dose rate or detailed printouts of sequences of special 
interest. 



Experience i n  Using SIMVIDOSE 

A number of runs  have been made u s i n g  t h e  equipment. A f t e r  i n i t i a l  
t e s t s  i n  mock-up non-active c o n d i t i o n s  it w a s  used t o  observe  and 
record  a  number o f  a c t i v e  ope ra t ions  i n c l u d i n g  MSM e x t r a c t i o n s  and 
f i l t e r  changes. These tests showed t h a t  t h e  equipment was performing 
s a t i s f a c t o r i l y :  a  sample graph o f  t h e  t ime  v a r i a t i o n  o f  t h e  dose  r a t e  
r ece ived  by an  i n d i v i d u a l  dur ing  an  MSM e x t r a c t i o n  is shown i n  F i g  2 .  

The p r a c t i c a l  d i f f i c u l t i e s  i n  u s ing  t h e  equipment were n o t  a s  
s e r i o u s  a s  a n t i c i p a t e d .  I n  t h e  e a r l y  s t a g e s  of e v a l u a t i o n  t h e r e  
was p a r t i c u l a r  concern about t h e  equipment becoming contaminated.  
Th i s  has  n o t  proved a  s eve re  problem t o  d a t e  because (a) t h e  d e t e c t o r /  
t r a n s m i t t e r  i s  sma l l  enough t o  be worn under p r o t e c t i v e  c l o t h i n g ,  
(b )  it has been p o s s i b l e  t o  observe through windows and ( c )  on ly  t h e  
r e c e i v i n g  a e r i a l  and v ideo  camera need t o  be  c l o s e  t o  t h e  ope ra t ions .  
The use  o f  a  r e l a t i v e l y  cheap black-and-white videocamera means t h a t  
i f  it should become s e v e r e l y  contaminated it could be  regarded a s  
expendable - a l though  it i s  thought  t h a t  adequate  p r o t e c t i o n  could be 
provided t o  it t o  p reven t  t h i s  happening. 

One minor problem which emerged e a r l y  i n  t h e  e v a l u a t i o n  was t h a t  
when t h e  t r a n s m i t t i n g  a e r i a l  w a s  ben t  s h a r p l y  a s  a  worker moved 
t h e  s i g n a l  w a s  o c c a s i o n a l l y  and t empora r i l y  l o s t .  To a l l ow f o r  t h i s  
a s i g n a l - l o s s  d e t e c t i o n  system was inco rpo ra t ed  i n t o  t h e  process ing  
e l e c t r o n i c s .  This  r e g i s t e r s  loss of s i g n a l  i n  a coun t ing  p e r i o d  by 
d i s p l a y i n g  a  q u e s t i o n  mark on t h e  s c r e e n  and t r a n s m i t t i n g  a da t a - lo s s  
code t o  t h e  logging  EPSON microcomputer. This  f a c i l i t y  i n d i c a t e s  
t h a t  t h e  d a t a  acqui red  i n  t h a t  pe r iod  w e r e  u n r e l i a b l e .  Thus, a l though  
t h e  a e r i a l  bending problem has n o t  been remedied it has been reduced 
t o  one of i n d i c a t e d  d a t a  loss f o r  occas iona l  pe r iods  o f  a few seconds.  
This i s  no way impai r s  t h e  u se fu lnes s  of  t h e  system. The s i g n a l - l o s s  
d e t e c t i o n  system a l s o  r e g i s t e r s  when t h e  worker wearing t h e  dosemeter 
goes o u t  o f  range o r  behind an  o b s t a c l e .  

E l e c t r i c a l  i n t e r f e r e n c e  has  been encountered b u t ,  t o  d a t e ,  it 
has  been p o s s i b l e  t o  e l i m i n a t e  it by r e l o c a t i o n  o f  t h e  
r e c e i v i n g  a e r i a l .  The op t ion  e x i s t s  t o  use  an FM l i n k  r a t h e r  than t h e  
p r e s e n t  AM system (wi th  s i g n i f i c a n t  r educ t ion  i n  s e n s i t i v i t y  t o  

I i n t e r f e r e n c e )  should t h i s  prove necessary .  

Conclusions 

The SIMVIDOSE system i s  l i k e l y  t o  p rov ide  a u s e f u l  a d d i t i o n  t o  
t h e  f a c i l i t i e s  a v a i l a b l e  t o  e s t a b l i s h  t h e  sou rces  of dose  uptake by 
workers.  It should prove va luab le  where s p e c i a l  o p e r a t i o n s  a r e  
concerned and whenever it i s  d e s i r e d  t o  have a  d e t a i l e d  r eco rd  of 
dose  uptake which can be s t u d i e d  and analysed.  It can t h e n ,  n o t  only 
a c t  as  an i n p u t  t o  dose  c o n t r o l  and o p t i m i s a t i o n  procedures  bu t  
a l s o  b e  a  f a c i l i t y  which a l lows  des igne r s ,  t r a i n e e s  and o t h e r s  w i th  
d i f f e r e n t  i n t e r e s t s  t o  see t h e  r e l a t i o n  between work a c t i v i t y  and 
dose  up take  i n  a  v a r i e t y  of o p e r a t i o n s  
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