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For the pur pose of trac ing the mi gra tion of ra dio ac tive ma te ri als in the en vi ron ment it
is es sen tial to mon i tor me te o ro log i cal and ra dio log i cal pa ram e ters by a uni fied mea -
sure ment sys tem, be cause of the strong cor re la tion of me te o ro log i cal and ra dio log i cal
pa ram e ters. The ul ti mate goal is the pre ven tion of ra dio ac tiv ity-in duced dis eases and
dis or ders caused by ra dio ac tiv ity in both hu man pop u la tion and the en vi ron ment. A
uni fied me te o ro log i cal and ra dio log i cal mon i tor ing sys tem can be readily im ple -
mented by us ing the or ga ni za tion and com mu ni ca tion in fra struc ture of HYPERION
tech nol ogy. This would en sure an au to matic and cen tral ized ac qui si tion of all rel e vant
pa ram e ters. 
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IN TRO DUC TION

Ra dio ac tive ma te ri als could be prop a gated
through out hu man en vi ron ment by wind, rain fall,
wa ter flows and also by hu man ac tiv i ties. Since ra dio -
ac tiv ity is a se vere health haz ard, the im por tant goal is
to achieve ef fec tive pre ven tion of ra dio ac tiv ity-in -
duced dis eases and dis or ders caused by ra dio ac tiv ity in 
both hu man pop u la tion and the en vi ron ment. State
leg is la tion [1] re quires the es tab lish ment of a cen tral -
ized sys tem for stra te gic au to matic mea sure ment and
mon i tor ing of the lev els of en vi ron men tal ra dio ac tiv -
ity. The mea sure ment and mon i tor ing of the en vi ron -
men tal ra dio log i cal pa ram e ters alone are not suf fi cient 
since there is a strong cor re la tion be tween the ra dio -
log i cal and me te o ro log i cal pa ram e ters which calls for
the es tab lish ment of a uni fied dis trib uted au to matic
mea sure ment/mon i tor ing sys tem. Due to the strong
cor re la tion be tween ra dio log i cal and me te o ro log i cal
pa ram e ters it is nec es sary to mea sure and mon i tor the

fol low ing me te o ro log i cal pa ram e ters: tem per a ture,
rel a tive at mo spheric pres sure, hu mid ity, wind speed
and di rec tion, and rain fall. In or der to ob tain a com -
plete pic ture of the be hav iour of ra dio log i cal pa ram e -
ters it is nec es sary to mea sure and mon i tor not only
the gamma ra di a tion lev els but also the lev els of alfa
and beta ra di a tion of gas ses, par ti cles and aero sols in
the air. A uni fied me te o ro log i cal and ra dio log i cal
mon i tor ing sys tem can be readily im ple mented by us -
ing the or ga ni za tion and com mu ni ca tion in fra struc -
ture of HYPERION tech nol ogy [2] which would
pro vide on-line au to matic and cen tral ized ac qui si tion, 
pro cess ing, and com mu ni ca tion of data con cern ing all 
re quired ra dio log i cal and me te o ro log i cal pa ram e ters.

HYPERION Tech nol ogy

HYPERION tech nol ogy in tro duces the con -
cepts and so lu tions of in dus trial au to ma tion, based
on multi-layer net work struc tures, into ra dio log i cal
and me te o ro log i cal mea sure ment and mon i tor ing
sys tems. The highly dis trib uted and ap pro pri ately
or ga nized in dus trial au to ma tion net works rep re -
sent a con ve nient pat tern for ra dio log i cal mon i tor -
ing net works in clud ing me te o ro log i cal pa ram e ters,
ow ing to their tree-like to pol ogy, mod u lar ity,
reconfigurability, ex ten si bil ity and stan dard ized
com mu ni ca tion pro to cols. HYPERION tech nol -
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ogy uses Ethernet tech nol o gies, pri vate net work ing 
through Intranet and pub lic net work ing through
Internet as data trans por ta tion high ways. The con -
cept of in tel li gent trans mit ters taken from in dus trial 
net works gives a pos si bil ity of mea sur ing var i ous
en vi ron men tal pa ram e ters by us ing ad vanced dig i -
tal pro cess ing power. The most im por tant fea ture of 
HYPERION tech nol ogy is its ca pa bil ity of per -
form ing dis trib uted mea sure ment, pro cess ing and
stor ing of mea sured/pro cessed data.

HYPERION net work struc ture con sists of
three lay ers: de vice net work (net work of in tel li gent
trans mit ters mas tered by a lo cal con trol node), field
net work (net work of lo cal con trol nodes mas tered
by the cen tral con trol node), and man age ment net -
work (pri vate and/or pub lic higher in for ma tion ser -
vice) [3, 4].

THE OUT LINE OF A UNI FIED
MON I TOR ING NET WORK US ING
HYPERION TECH NOL OGY

The im ple men ta tion of HYPERION tech nol -
ogy in uni fied me te o ro log i cal and ra dio log i cal
mon i tor ing con tains a de vice net work con sist ing of
di ver si fied in tel li gent trans mit ters mea sur ing the
en vi ron men tal (me te o ro log i cal and ra dio log i cal)
pa ram e ters: tem per a ture, at mo spheric pres sure,
hu mid ity, wind speed and di rec tion, rain fall and
gamma ra di a tion level. The phys i cal in fra struc ture
of the de vice net work is re al ized as a pow ered stan -
dard dig i tal in ter face EIA RS-485 in ter con nect ing
the in tel li gent trans mit ters and a lo cal con trol node
[5]. Each in tel li gent trans mit ter per forms dig i tal
pro cess ing of mea sured data, and makes prep a ra -
tions for fur ther data pro cess ing in the lo cal con trol
node in di cat ing the self-di ag nos tics sta tus of the
trans mit ter [6]. Fig ure 1 shows the in ter con nec tion

of the in tel li gent trans mit ters and lo cal con trol node 
within the de vice net work.

The or ga ni za tion of higher hi er ar chi cal net -
work lay ers is shown in fig. 2. The field net work in -
ter con nects the dis trib uted lo cal con trol nodes with
the cen tral con trol node by us ing stan dard dig i tal
Internet pro to col TCP/IP. This layer could be re al -
ized as a pri vate net work in clud ing au tho rized ac -
cess by us ing VPN tech nol o gies or Intranet [7].

The func tions of lo cal con trol node Ci (i = 1, m)
are: ac qui si tion of mea sured data from as so ci ated in -
tel li gent trans mit ters, ad vanced pro cess ing, vi su al iza -
tion and stor ing of the mea sured data in lo cal da ta -
base, and com mu ni ca tion with the higher net work
level (cen tral con trol node).

The func tions of the cen tral con trol node are: 
the col lec tion of mea sured data from lo cal con trol
nodes, pro cess ing, vi su al iza tion and stor ing of the
mea sured data in cen tral da ta base. The col lected data
are vi su al ized and pre sented by us ing stan dard WEB
tech nol o gies [8] that al low an easy in cor po ra tion of
data into the man age ment net work layer. The col -
lected data in the cen tral da ta base con sti tute the ba sis
for me te o ro log i cal and ra dio log i cal mod el ling and
stud ies.

An ex ten sion of the HYPERION in fra struc ture
within the scope of a uni fied me te o ro log i cal and ra -
dio log i cal mon i tor ing sys tem is the pos si bil ity of us -
ing wire less links to trans port data from the in tel li gent
trans mit ters to the lo cal con trol nodes and be tween lo -
cal con trol nodes and the cen tral con trol node. In
some cases lay ing wired links is ei ther not fea si ble or
eco nom i cal, so wire less trans mis sion me dia are the
only al ter na tive. In gen eral, there are sev eral ways of
im ple ment ing wire less data links. Com mer cially three
pos si bil i ties are avail able. The cheap est and eas i est
pos si bil ity is sim ple ca ble re place ment by ra dio mo -
dems [9]. This ap proach has its draw backs such as
short range and strong de pend ence on chan nel ge om -
e try (ob sta cles, in ter ven ing ob jects, me te o ro log i cal
con di tions). The sec ond pos si bil ity is to use

Fig ure 1. In ter con nec tion of in tel li gent trans mit ters
and lo cal con trol node within the de vice net work of
uni fied HYPERION net work
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Fig ure 2. Or ga ni za tion of higher hi er ar chi cal lay ers of
uni fied HYPERION net work



GSM/GPRS pub lic mo bile net works [10]. This en -
ables the use of the broad cov er age zone of a pub lic
mo bile net work, and a va ri ety of data trans mis sion
ser vices with guar an teed data in teg rity and pro tec -
tion. The dis ad van tages of the GSM/GPRS op tion are 
bill ing and de pend ence on mo bile net work pro vid ers.
The third pos si bil ity is us ing of the global sys tem of
sat el lite links [11] as a dis tant but very re li able net -
work. The ob vi ous ad van tages of sat el lite links are
100% cov er age zone world wide and very high data
in teg rity. This ap proach is very costly and the cov er age 
zone for the pres ent pur poses does not have to be so
wide; there fore, it is rec om mended to use one of the
first two op tions.

CON CLU SIONS

For the pur pose of trac ing mi gra tion of ra dio ac -
tive ma te ri als in a spec i fied en vi ron ment it is of ul ti -
mate im por tance to mon i tor the me te o ro log i cal and
ra dio log i cal pa ram e ters within this en vi ron ment by
the pre sented uni fied dis trib uted mea sure ment/mon i -
tor ing sys tem. By us ing HYPERION net work as a
uni fied me te o ro log i cal and ra dio log i cal mon i tor ing
sys tem, mea sured data col lected from large ar eas can
be made avail able to the gov ern men tal in sti tu tions or
pub lic in for ma tion ser vices for the pur pose of mak ing
me te o ro log i cal and ra dio log i cal stud ies and/or mod -
el ling, tak ing de ci sions as re gards hu man/en vi ron -
men tal pro tec tion, de sign ing pro tec tion pol i cies, etc.
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KONCEPT  JEDINSTVENOG  METEOROLO[KOG
I  RADIOLO[KOG  SISTEMA ZASNOVANOG  NA HYPERION  TEHNOLOGIJI

U ciqu pra}ewa migracije radioaktivnih materijala u okolini od su{tinskog je zna~aja
pra}ewe meteorolo{kih i radiolo{kih parametara jedinstvenim mernim sistemom zbog jake
korelacije meteorolo{kih i radiolo{kih parametara. Krajwi ciq je spre~avawe oboqewa
indukovanih radioaktivno{}u i poreme}aja prouzrokovanih radioaktivno{}u kako u qudskoj
populaciji tako i u okolini. Jedinstveni meteorolo{ki i radiolo{ki sistem mo`e se jednostavno
realizovati primenom organizacione i komunikacione infrastrukture HYPERION  tehnologije.
Ovo bi obezbedilo automatsko i centralizovano prikupqawe podataka o svim relevantnim
parametrima.


