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This pa per pres ents an interlaboratory com par i son of ra di ated emis sion mea sure ments in the
fre quency range of 30-1000 MHz. A tu bu lar di pole was spe cif i cally de signed and em ployed as 
a ref er ence emit ting source. The most im por tant for a tu bu lar di pole is sta bil ity in the test ing
pro cess. The sta bil ity is not the per for mance of the sam ple, but the emis sion sig nal of the sam -
ple is sta ble. In ad di tion, two ways of de ter min ing the ref er ence value of the elec tro mag netic
field strength are con sid ered. The first ref er ence value is ob tained by us ing ro bust anal y sis. It
is a ro bust av er age value that is cal cu lated by av er ag ing the mea sure ment re sults pro vided by
the par tic i pat ing test ing lab o ra to ries. The other ref er ence value is ob tained through the sim u -
la tion-ex per i men tal re sults of the tu bu lar di pole in the semi-anechoic cham ber or full
anechoic cham ber, for hor i zon tal and ver ti cal po lar iza tions and 3 m dis tance mea sure ment,
re spec tively. In ad di tion, this value is as signed by the co or di na tor. Mea sure ment re sults are
com pared us ing the ro bust z-scores and V-scores, re spec tively.
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IN TRO DUC TION

The par tic i pa tion of ac cred ited test ing lab o ra to ries
in interlaboratory com par i sons (ILC) or pro fi ciency test -
ing (PT)  schemes is an ob li ga tion aris ing from the re -
quire ments of the stan dard ISO/IEC 17025: 2017 [1].
Con se quently, par tic i pa tion in ILC other than PT en ables 
a lab o ra tory to prove its tech ni cal com pe tence to its cli -
ents, Ac cred i ta tion Body, and other in ter ested par ties. 
Four test ing lab o ra to ries in Ser bia (Tech ni cal Test Cen ter   
Min is try of De fense, Idvorsky Lab o ra to ries Bel grade,
Lab o ra tory for mea sure ment of ra dio fre quency in ter fer -
ence   Se cu rity-In for ma tion Agency, SIQ Bel grade), all
ac cred ited by the Ac cred i ta tion Body of Ser bia ac cord -
ing to the stan dard ISO/IEC 17025:2017 in the field of
ra di ated emis sion mea sure ments, con ducted an ILC in
the sec ond half of 2019. In ad di tion, the Pro to col for the
prep a ra tion and con duct of an ILC is pre pared fol low ing
the guide lines [2]. Be cause there was no ref er ence lab o -
ra tory, one of the par tic i pat ing test ing lab o ra to ries con -
ducted the co-or di na tion of this ILC. Namely, this lab o -
ra tory (Tech ni cal Test Cen ter) ex pressed to the
Ac cred i ta tion Body of Ser bia in writ ing that it is in ter -

ested in be ing a PT pro vider in the field of elec tro mag -
netic com pat i bil ity test ing.

An ILC is per formed for ra di ated emis sion mea -
sure ments in the fre quency range of 30-1000 MHz ac -
cord ing to stan dards such as SRPS EN 55016-2-3
(Iden ti cal with EN 55016-2-3) [3] and SRPS EN
55032 (Iden ti cal with EN 55032) [4]. In ad di tion, a tu -
bu lar di pole (sam ple) was spe cif i cally de signed
(home made) and em ployed as a ref er ence emit ting
source. The most im por tant for a tu bu lar di pole is sta -
bil ity in the test ing pro cess [5, 6]. Namely, the sta bil ity
is not the per for mance of the sam ple, but the emis sion
sig nal of the sam ple is sta ble [7]. An ILC item to be
mea sured cir cu lates suc ces sively from one par tic i pat -
ing test ing lab o ra tory to the next (se quen tial par tic i pa -
tion schemes) [2]. An ILC is com pleted when the last
par tic i pat ing test ing lab o ra tory has sub mit ted its mea -
sure ment re sult to the co-ordinator. Mea sure ments are
made at three semi-anechoic cham bers (SAC) and a
full anechoic cham ber (FAC), for hor i zon tal and ver ti -
cal po lar iza tions and 3 m dis tance mea sure ment, re -
spec tively.

The co or di na tor of an ILC de cided to as sign two
dis tinct ref er ence val ues to the elec tro mag netic field
strength E in dB [mVm–1], gen er ated by the tu bu lar di -
pole (sam ple). In ad di tion, dB [mVm–1] is a unit that is
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a nu mer i cal trans for ma tion to get val ues that are eas ier 
to cal cu late in real-world ap pli ca tions, be cause the
val ues are usu ally very small (e. g. 10–6 Vm–1 cor re -
sponds to 0 dB [mVm–1]). The first ref er ence value,
Xrob, is ob tained by us ing the ro bust anal y sis de scribed
in [8]. Namely, it is a ro bust av er age value that is cal cu -
lated by av er ag ing the mea sure ment re sults pro vided
by the par tic i pat ing test ing lab o ra to ries [7, 8]. The
other ref er ence value, Xser, is ob tained through the
sim u la tion-ex per i men tal re sults (SER) of the tu bu lar
di pole in the SAC or FAC, for hor i zon tal and ver ti cal
po lar iza tions and 3 m dis tance, re spec tively [9, 10]. In
ad di tion, the value Xser is as signed by the co-ordinator.

To eval u ate an ILC of each test ing lab o ra tory, the 
ro bust z-scores and V-scores are used [2]. In ad di tion,
these sta tis ti cal meth ods are used for the quan ti ta tive
de scrip tion of the per for mance of each lab o ra tory
through the com par i son be tween the mea sure ment re -
sult pro duced by the lab o ra tory and the ref er ence
value (Xrob and Xser, re spec tively) [8]. The mea sure -
ment un cer tainty of each test ing lab o ra tory is eval u -
ated in ac cor dance with the Guide to the ex pres sion of
un cer tainty in mea sure ment (GUM) [11]. So, all par -
tic i pat ing test ing lab o ra to ries de clare that the mea -
sure ment un cer tainty is less than Ucispr [12].

CON DI TIONS OF THE
INTERLABORATORY COM PAR I SON

Ref er ence sam ple

An ILC is per formed by test ing a known sam ple
that gives a sig nal of sta ble fre quency and sta ble am -
pli tude (level), which en sures re peat abil ity of mea -
sure ments in all lab o ra to ries and the pos si bil ity of ex -
act com par i son of mea sure ment re sults in all
lab o ra to ries. Namely, the sta bil ity of the ref er ence
sam ple should be less than the mea sure ment un cer -
tainty of par tic i pant test ing lab o ra to ries. Con se -
quently, a tu bu lar di pole was spe cif i cally de signed
(home made) and em ployed as a ref er ence emit ting
source. It is an elec tri cally short di pole made of alu mi -
num tubes, fig. 1(a) [9]. 

The tu bu lar di pole con sists of a quartz os cil la tor
and a 9 V bat tery with a 5 V volt age sta bi lizer, fig. 1(b). 
In ad di tion, the fun da men tal fre quency of the os cil la -
tor was 50 MHz. So, the har mon ics' spac ing is 50 MHz 
and the first avail able har monic in the fre quency range
of 30-1000 MHz is at 50 MHz. More de tails on the tu -
bu lar di pole can be found in [9, 10].

Mea sure ment meth ods

At each test ing lab o ra tory, the ra di ated emis sion
mea sure ments have been made ac cord ing to stan dards
SRPS EN 55016-2-3 and SRPS EN 55032 [3, 4], re -
spec tively. Mea sure ments have been made at six dis -

crete fre quen cies (the se lected har mon ics): 50 MHz,
150 MHz, 250 MHz, 350 MHz, 550 MHz, and 750
MHz in the fre quency range of 30-1000 MHz. In com -
pli ance with the pre vi ous stan dards, mea sure ments are
made at a dis tance of 3 m for hor i zon tal and ver ti cal po -
lar iza tions, re spec tively. In ad di tion, bilog or ultralog
an ten nas are used as the re ceiv ing an tenna. 

Within each mea sure ment, the fre quency subband
of the mea sure ment re ceiver (EMI re ceiver or EMI spec -
trum an a lyzer) is scanned three times, with the high est
value taken as a re sult of the mea sure ment. In ad di tion,
all three de tec tors of the mea sure ment re ceiver (peak   Pk, 
quasi-peak   QP, and av er age de tec tor   AVG or CA) are
used for mea sure ments.

The mea sure ments are per formed in four cases:
– When the tu bu lar di pole is placed in a hor i zon tal po -
si tion at a height of 1.29 m (mounted on a plas tic
bracket) above the hor i zon tal ref er ence ground plane
(RGP), and the re ceiv ing an tenna is also placed at a
height of 1.29 m, hor i zon tal po lar iza tion.
– When the tu bu lar di pole is placed in a ver ti cal po si -
tion at a height of 1.29 m, and the re ceiv ing an tenna is
also placed at a height of 1.29 m, ver ti cal po lar iza tion.
– When the tu bu lar di pole is placed in a hor i zon tal po -
si tion at a height of 1.29 m, and the re ceiv ing an tenna
is placed at a height of 1.80 m, hor i zon tal po lar iza tion.
– When the tu bu lar di pole is placed in a ver ti cal po si -
tion at a height of 1.29 m, and the re ceiv ing an tenna is
placed at a height of 1.80 m, ver ti cal po lar iza tion.

Four test fa cil i ties are in cluded in the test ing:
three cham bers SAC and a cham ber FAC. The mea -
sure ments set-up in the SAC (for case 1) and in the
FAC (for case 2) are il lus trated in fig. 2(a) and fig.
2(b), re spec tively.

The ra di ated emis sion test ing sys tem in cludes
RF ca bles, an RF lim iter, and all kinds of mea sure ment
re ceiv ers (EMI re ceiver or EMI spec trum an a lyzer).
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Fig ure 1. Tu bu lar di pole; (a) out side and (b) in side



Mea sure ment re sults

Mea sure ments are per formed at six dis crete fre -
quen cies (the se lected har mon ics): 50 MHz, 150 MHz, 
250 MHz, 350 MHz, 550 MHz, and 750 MHz in the
fre quency range of 30-1000 MHz.

The mea sure ment re sults in the SAC (for case 1)
and in the FAC (for case 2) are il lus trated in fig. 3(a) and 
fig. 3(b), re spec tively. Namely, these fig ures show
graphs of mea sured ra di a tion emis sion lev els. In ad di -
tion, the bro ken lines, for both cases, rep re sent the lim its 
of mea sured ra di a tion emis sion lev els ac cord ing to
stan dard SRPS EN 55032, class B, for the quasi-peak
de tec tor (QP).

Since the val ues of mea sured ra di a tion emis sion
lev els dif fered slightly for all three de tec tors, the
co-ordinator de cided to per form the ILC on the re sults
ob tained by the quasi-peak de tec tor.

Sta tis ti cal meth ods for
interlaboratory com par i son

In data anal y sis, it is of ten nec es sary to choose a
sta tis ti cal model, as well as ap pro pri ate sta tis ti cal
meth ods [13, 14]. As each test is ran dom a cer tain dis -
tri bu tion func tion is at tached to the ob tained re sults
[15, 16].

In this case, sta tis ti cal meth ods are used in the ILC
to con vert par tic i pants' raw re sults into a stan dard form
that pro vides in for ma tion on as sess ing their per for -
mance. The z-scores and the En num bers are the most
com monly used meth ods. In ad di tion, the ro bust z-scores 
and V-scores are used in some sit u a tions [17]. In this pa -
per, the ro bust z-scores are used to com pare the mea sure -
ment re sult xi with the ro bust av er age value Xrob [18]. In
ad di tion, the value Xrob is cal cu lated by av er ag ing the
mea sure ment re sults pro vided by the par tic i pat ing test -
ing lab o ra to ries. Also, the V-scores are used be cause it
pro vides a rig or ous as sess ment of the com plete re sult
sub mit ted by the par tic i pat ing test ing lab o ra to ries.
Namely, us ing V-scores al low di rect as sess ment of
whether lab o ra to ries can de liver mea sure ment re sults
that agree with the other ref er ence value, Xser, within their 
mea sure ment un cer tain ties [8]. In ad di tion, the value Xser

is as signed by the co-ordinator.
The ro bust z-scores, z

irob , are cal cu lated

z
x X

i

i

rob
lab rob

rob

=
-

=
s

1 2 4, , ,K (1)

where x
ilab , Xrob, and srob are the ith test ing lab o ra tory

re sult (par tic i pant's re sult), as signed value, and tar get
stan dard de vi a tion, re spec tively.

In ad di tion, Xrob and srob have the great est in flu -
ence on the cal cu la tion of z-scores. They must be se -
lected with care if they are to pro vide a re al is tic as sess -
ment of test ing lab o ra tory per for mance [8].

There are five pro ce dures for es tab lish ing the as -
signed value in ILC. These pro ce dures in volve the use
of known val ues, cer ti fied ref er ence val ues, ref er ence
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Fig ure 2. Set-up of ra di a tion emis sion mea sure ment;
(a) In the SAC (for case 1) and (b) In the FAC (for case 2)

Fig ure 3. Graph of mea sured ra di a tion emis sion lev els;
(a) In the SAC (for case 1) and (b) In the FAC (for case 2)



val ues,and con sen sus val ues from ex pert par tic i pants,
and con sen sus val ues from par tic i pants [2]. In this pa -
per, two spe cial ref er ence val ues are used for the as -
signed val ues. In ad di tion, the first as signed value,
Xrob, is ob tained by us ing the ro bust anal y sis de scribed
in [8]. Namely, it is a ro bust av er age value that is cal cu -
lated as fol lows

X x i
irob labmedian of= =, , , ,1 2 4K (2)

In ad di tion, srob is the ro bust stan dard de vi a tion
of xlabi about Xrob which is cal cu lated as fol lows

s rob lab robmedian of= × - =1483 1 2 4. { }, , , ,x X i
i

K (3)

Since the ro bust anal y sis is based on an it er a tive
cal cu la tion, the con ver gence is as sumed when there is
no change from one it er a tion to the next in the 3rd sig -
nif i cant fig ure of the ro bust av er age value, Xrob, and
the ro bust stan dard de vi a tion  rob [8]. In this pa per, the
sec ond step of it er a tion was suf fi cient for con ver gence 
(at most fre quen cies).

The in ter pre ta tion of ro bust z-scores is as fol -
lows:
– |z| £ 2.0 – the re sult in di cates sat is fac tory per for -

mance (gen er ates no sig nal),
– 2.0 < z < 3.0 – the re sult in di cates ques tion able

per for mance (gen er ates a warn ing sig nal), and
– z ³ 3.0 – the re sult in di cates un sat is fac tory per for -

mance (gen er ates an ac tion sig nal).
The V-scores are cal cu lated as

Vi

lab ser

x X

u u
ii

i

=
-

+
=

lab ser

2 2
1 2 4, , , ,K (4)

where xlabi and Xser are the ith test ing lab o ra tory re sult
(par tic i pant's re sult) and as signed value, re spec tively.
In ad di tion, the value Xser is ob tained through the SER
of the tu bu lar di pole in the SAC or FAC, for hor i zon tal
and ver ti cal po lar iza tions and 3 m dis tance mea sure -
ment, re spec tively [9, 10]. The value Xser is as signed
by the co-ordinator. In eq. (4),  ulabi and user are the com -
bined stan dard un cer tainty of a par tic i pant's re sult (ith

test ing lab o ra tory) and the com bined stan dard un cer -
tainty of the as signed value Xser, re spec tively. In ad di -
tion, the mea sure ment re sult pro vided by the ith test ing
lab o ra tory pro duces a warn ing, ac tion, or no sig nal ac -
cord ing to the same rules pre vi ously de scribed for ro -
bust z-scores.

RE SULTS OF THE
INTERLABORATORY COM PAR I SON

The ro bust z-score and V-score meth ods are used
to eval u ate the mea sure ment re sults of the ILC of all
par tic i pat ing test ing lab o ra to ries.

Us ing the ro bust z-score method

The ro bust z-score method con sists of sev eral
steps. First, one cal cu lates ini tial val ues for Xrob and
rob us ing eqs. (2) and (3), re spec tively. In ad di tion, the
fi nal val ues for Xrob and srob are ob tained through an it -
er a tive cal cu la tion us ing Al go rithm A in [8, sec tion
C.3.1]. In this pa per, the sec ond step of it er a tion was
suf fi cient for con ver gence (at most fre quen cies).

The val ues of the elec tric field strength mea -
sured by each lab o ra tory are shown in fig. 4 [19]
(marked with dif fer ent la bels) to gether with the ro bust
av er age value Xrob (marked with the bro ken line) as a
func tion of fre quency, for four cases (see the pre vi ous
sec tion), re spec tively. In ad di tion, one la bel rep re sents 
the value of one lab o ra tory at a se lected fre quency. 

When the ro bust av er age value and the ro bust
stan dard de vi a tion, Xrob and srob, are de ter mined, then
one cal cu lates the value zrobi for each par tic i pant and
each se lected fre quency us ing eq. (1).

The val ues of the ro bust z-score cal cu lated by
each lab o ra tory and each se lected fre quency are
shown in fig. 5 [19] (marked with dif fer ent la bels), for
four cases, re spec tively. In ad di tion, the bro ken and
solid lines rep re sent the lim its for warn ing and ac tion
sig nals, re spec tively.

It is ob served in fig. 5(a) three val ues ex ceed the
limit for warn ing sig nal (the bro ken line), two due to
Lab. 4 (2.22 at 150 MHz and 2.05 at 250 MHz) and one 
due to Lab. 3 ( 2.54 at 750 MHz), re spec tively. As only
3 out  of  96 val ues fell out of the ac cep tance in ter val
(|z| £ 2), the over all per for mance of the par tic i pant lab -
o ra to ries seems to be ad e quate.

As the num ber of par tic i pants is not enough, the
V-score method is also used.

Us ing the V-score method

The V-score method, as in the pre vi ous case, con -
sists of sev eral steps. First, the as signed value Xser by the 
co-ordinator is ob tained through the SER of the tu bu lar
di pole in the SAC and FAC (sim u lated in the pro gram
WIPL D Pro [20]), for hor i zon tal and ver ti cal po lar iza -
tions and 3 m dis tance mea sure ment, re spec tively. Fig -
ure 6(a) shows the WIPL-D model of the tu bu lar di pole
at a height of 1.29 m above the per fect elec tric con duc -
tor plane – PEC plane (sim u lated SAC). For this case,
the sim u lated near elec tric field dis tri bu tion of tu bu lar
di pole is shown in fig. 6(b).

The as signed val ues Xser1 (in the SAC) and Xser2

(in the FAC) are re ported in tab. 1, re spec tively. In ad -
di tion, these val ues are given for Case 1). The com -
bined stan dard un cer tainty of the as signed value Xser is
ob tained user = 0.83 dB [10]. Namely, user = U/2,  where 
U, in dB, is the ex panded un cer tainty ob tained by mul -
ti ply ing the stan dard un cer tainty by a cov er age fac tor
k = 2 (which cor re sponds to a cov er age prob a bil ity of
about 95 %, as sum ing a nor mal dis tri bu tion) [11].
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The lab o ra tory un cer tain ties were es ti mated and
re ported by each par tic i pant. In ad di tion, the com -
bined stan dard un cer tainty of xi is ulabi = Ulabi/2, where
Ulabi in dB, is the ex panded un cer tainty stated by the
i-th Lab o ra tory, tab. 2. In ad di tion, the ex panded un -
cer tainty, Ulabi, is ob tained by mul ti ply ing the stan dard 
un cer tainty by a cov er age fac tor k = 2 (which cor re -
sponds to a cov er age prob a bil ity of about 95 %, as -
sum ing a nor mal dis tri bu tion) [11].

When the as signed val ues (Xser1 and Xser2) and
the com bined stan dard un cer tain ties (ulabi and user) are
de ter mined, then one cal cu lates the value of Vi for each
par tic i pant and each se lected fre quency us ing eq. (4).

The val ues of the V-score cal cu lated by each lab -
o ra tory (par tic i pant) and each se lected fre quency are
shown in fig. 7 [19] (marked with dif fer ent la bels), for
four cases, re spec tively. In ad di tion, the bro ken and
solid lines rep re sent the lim its for warn ing and ac tion
sig nals, re spec tively.

Con sid er ing the re sults of fig. 7, test ing lab o ra -
to ries can be cat e go rized into three groups as fol lows:
– Group 1: Lab. 4. It has no warn ing or ac tion sig nals.
– Group 2:  Lab. 1. It has 1 warn ing and 2 ac tion sig nals.
– Group 3: Lab. 2 and Lab. 3. These lab o ra to ries

have 7 and 8 warn ing sig nals, re spec tively, and 5
ac tion sig nals for both lab o ra to ries.

The to tal num ber of mea sure ment re sults was
96. Those giv ing warn ing or ac tion sig nals were 28.
This means that 29.17% of mea sure ment re sults were
not within the range of ac cept able rel a tive de vi a tion
from the cor re spond ing ref er ence val ues Xser. In ad di -
tion, in the case of Group 3, Lab. 2 and Lab. 3 will re -
quire spe cial at ten tion in the next ILC round, to have
their per for mances im proved. Namely, some of the
pos si ble sources of er ror are the in ex pe ri ence of the
op er a tor in ra di ated emis sion mea sure ments, pos si bly
im pact ing on poor ca ble con nec tions and ad just ment
of di rec tion and height be tween trans mit ting and re -
ceiv ing an tenna, the use of an ex ter nal preamplifier for 
some types of re ceiv ing an ten nas, age of the ab sorb ing 
ma te rial, etc.

RE SULTS DIS CUS SION

The V-score ap pears to be stricter if com pared
with the z-score. Com par ing fig. 5 and fig. 7 a larger
num ber of warn ing and ac tion sig nals are as so ci ated
with the V-score than with the z-score. The dis crep ancy 
in the z sta tis tic and V sta tis tic de ter mined by the two
meth ods stems mainly from the fact that the me dian in
the z-score method and the as signed value, ob tained
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Fig ure 4 (a)-(d). Val ues of the elec tric field strength mea sured by each lab o ra tory for four cases



through the SER, in the V-score are dif fer ent in prin ci -
ple. In ad di tion, this is due to gen er ally larger ro bust
stan dard de vi a tion  srob, that ap pears in the de nom i na -
tor of eq. (1) if com pared with the com bined stan dard
un cer tainty of a par tic i pant's re sult ulabi, in the de nom i -
na tor of eq. (4). 

For fu ture ILC, per haps a so lu tion should be
sug gested to aban don z-score sta tis tics be cause it is
im pos si ble to reg u late par tic i pants' be hav ior.
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Fig ure 5 (a)-(d). Val ues of the ro bust z-score cal cu lated by each lab o ra tory for four cases

Fig ure 6. (a) WIPL-D model of the tu bu lar di pole at a
height of 1.29 m above PEC plane (sim u lated SAC) and (b)
sim u lated near elec tric field dis tri bu tion of tu bu lar di pole

Ta ble 1. The as signed val ues Xser1 and Xser2

f [MHz] Xser1 in dB [mVm–1] Xser2 in dB [mVm–1]]

50 69.57 71.44

150 88.85 83.95

250 90.10 89.51

350 89.95 93.29

550 85.23 86.19

750 86.41 83.26

Ta ble 2. Ex panded un cer tain ties re ported
by the par tic i pant lab o ra to ries

Lab o ra tory 1 2 3 4

Ulab [dB] 5.69 5.20 5.04 4.40



CON CLU SIONS

To eval u ate the interlaboratory com par i son of
each test ing lab o ra tory, the ro bust z-scores and
V-scores are used. As only three out of 96 val ues fell
out of the ac cep tance in ter val (|z| £ 2), the over all per -
for mance of the par tic i pant lab o ra to ries seems to be
ad e quate. As the num ber of par tic i pants is not enough,
the V-score method is also used. The to tal num ber of
mea sure ment re sults was 96. Those giv ing warn ing or
ac tion sig nals were 28. This means that 29.17 % of
mea sure ment re sults were not within the range of ac -
cept able rel a tive de vi a tion from the cor re spond ing
ref er ence val ues Xser. In ad di tion, Lab. 2 and Lab. 3
will re quire spe cial at ten tion in the next ILC round, to
have their per for mances im proved. The V-score ap -
pears to be stricter if com pared with the z-score. The
dis crep ancy in the z sta tis tic and V sta tis tic de ter mined
by the two meth ods stems mainly from the fact that the
me dian in the z-score method and the as signed value,
ob tained through the sim u la tion-ex per i men tal re sults,
in the V-score are dif fer ent in prin ci ple. For fu ture ILC, 
per haps a so lu tion should be sug gested to aban don the

z-score sta tis tic since it is im pos si ble to reg u late the
con duct of the par tic i pants.

Re sults show that the de ci sion on tech ni cal com -
pe tence for the mea sure ment of a lab o ra tory de pends
on the eval u a tion method used. The re sults pre sented
in this pa per should be use ful to the Ac cred i ta tion
Body of Ser bia tasked with as sess ing the com pe tence
of test ing lab o ra to ries. In ad di tion, a tu bu lar di pole
adopted in the ILC may be pro posed as an al ter na tive
type of sig nal source for mea sure ment com par i sons. 
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Fig ure 7 (a)-(d). Val ues of the V-score cal cu lated by each lab o ra tory for four cases



Kova~evi}. For mal anal y sis, re view ing, and ap prov -
ing were car ried out by all au thors. Soft ware sim u la -
tion was per formed by N. V. Muni}.
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ME\ULABORATORIJSKO  PORE\EWE  MEREWA
EMISIJE  ZRA^EWA  KORI[]EWEM  CEVASTOG  DIPOLA

Rad predstavqa me|ulaboratorijsko pore|ewe merewa emisije zra~ewa u
frekvencijskom opsegu od 30-1000 MHz. Cevasti dipol posebno je dizajniran i kori{}en kao
referentni izvor emitovawa. Najva`nije za cevasti dipol je wegova stabilnost u procesu
ispitivawa. Iako stabilnost nije karakteristika uzorka, sig nal emisije uzorka jeste stabilan.
Pored toga, razmatraju se dva na~ina odre|ivawa referentne vrednosti ja~ine elektromagnetskog
poqa. Prva referentna vrednost dobija se kori{}ewem robusne analize. Radi se o robusnoj
prose~noj vrednosti koja se izra~unava usredwavawem rezultata merewa koje su dale ispitne
laboratorije u~esnice. Druga referentna vrednost dobija se kroz simulaciono-eksperimentalne
rezultate cevastog dipola u poluanehoi~noj sobi ili anehoi~noj sobi, za horizontalnu i
vertikalnu polarizaciju, i merewe na udaqenosti od 3 m, respektivno. Pri tome, ovu vrednost
dodequje koordinator. Rezultati merewa upore|uju se kori{}ewem robusnog z-skora i V-skora.

Kqu~ne re~i: me|ulaboratorijsko pore|ewe, laboratorija za ispitivawe, emisija zra~ewa,
..........................cevasti dipol, robusna analiza, simulaciono-eksperimentalni rezultat


