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Abstract. Abstract. The article gives the accuracy figures quantitative assessment by the example of hardware tools
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componentsin the real time mode. The influence of random error fractions is automatically taken into account.
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1. Introduction

The measurement information is one of the basic
constituent at the process of unit automatic control
system creations.

The accuracy rating of measurement is an important
part of any experimental and research work.

The metaheuristic control of objects provides
signals regeneration accuracy [1, 5, 7, 8, 9].

The gage-information part of the automatic
control system has a number of characteristics, main
of which are informational and metrological.

The main informational characteristic is data
flow from the object. It is desired magnitude and
depends on its dynamic characteristics and accuracy
requirements.

The accuracy and validity of measurements are
the main metrological characteristics that define
processing and signal restitution accuracy [2, 4, 6].

2. Problem statement

The sources of errors caused by information transfer
medium constituents.

Their purpose is timely detection and error
analysis with further hardware tools increasing
signals type accuracy identification. It is especially
important for process control realization [9].

The imperfect harmonic errors identification and
physical medium errors in the receiving-transmitting

process have an influence on signal restitution
process and need background studies.

Further the example of concrete methodic
realization for spectrum error measurement defined
with scanning receiver is given for i measurements
of parameter a.

The reference generator instability defines the
relative frequency deviation of scanning receiver
tuning that was calculated according to the algorithm
given:

1. To measure the reference generator frequency
20 times during twenty-four hours with different
time slot.

2. The measurement precision depends on One-
Sigma Value (OSV):

where the frequency mean f calculated according to
known process [10]

3. The frequency measurement results f and OSV
are given in the Table 1.
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Table 1. The results of receiver reference generator

frequency measurement

Table 2. The frequency changes error vector measurements

The signal .
Measur Measur f,Hz level a%the Th;ﬁ(}i{eal Tszci:ror
ement f, Hz ement f, Hz RAT exit
number number 10 0,9 1 0,1
1 5000000 12 5000001 20 0,95 1 0,05
2 5000001 13 4999999 50 0,97 1 0,03
3 5000002 14 5000000 60 0,96 1 0,04
4 4999999 15 4999998 200 0,97 1 0,03
5 4999998 16 4999999 400 0.98 1 0.02
6 4999997 17 5000000 1000 0,985 1 0,015
7 5000003 18 5000003 2000 0,976 1 0,024
8 5000002 19 5000000 5000 0,99 1 0,01
9 4999998 20 4999998 10000 0,963 1 0,037
10 4999997 Sum 99999995 12500 0,99 1 0,01
11 5000000 | Average 5000000 15374 0,988 1 0,012
4. The receiver frequency tuning OSV to the 15625 0,99 1 0,01
channel frequency is 1,849609 Hz that forms 20000 0,976 1 0,024
0,0000037 %. 22000 0,985 1 0,015
The error magnitude is negligible, therefore the 50000 0,99 1 0,01
reference generator can be used for signal type 100000 0,988 1 0,012
accuracy increasing in communication channel with 200000 0,99 1 0,01
hardware tools. 450000 0,97 1 0,03
The evaluating algorithm of Frequency Response 455000 0,98 1 0,02
Ripple (FRR) correction vector includes: 465000 0,99 1 0,01
1. To determine the real receiving-amplifying 500000 0,985 1 0,015
FRR (Fig. 1). 1000000 0,99 1 0,01
: 2000000 0,976 1 0,024
= R e A 3580000 0,98 1 0,02
[P Fav b ‘\
&0 Wi 4250000 0,96 1 0,04
g.,,,; / v 4406000 0,93 1 0,07
w / 4430000 0,94 1 0,06
E 0,88 5000000 0,96 1 0,04
s 5100000 0,963 1 0,037
s 0 1 e s s 5200000 0.99 1 0.01
The measurement number 5300000 0,98 1 0,02
Fig. 1. The real receiving-amplifying track FRR 2400000 0.99 L 0,01
5500000 0,988 1 0,012
To feed the receiving-amplifying tract (RAT) 5742000 0,99 1 0,01
with amplitude-calibrated and frequency-calibrated 5850000 0,985 1 0,015
harmonic signals of normal level by turn. 6000000 0,99 1 0,01
The frequency nominal are given in the Table 2. 6258000 0,97 1 0,03
To measure the value of the real FRR — the 6500000 0.96 1 0,04

output receiving-amplifying tract signal level, the
results put into the Table 2.

2. To fill the Table 2 with “ideal FRR” values

3. To evaluate the error vector E; (Fig. 2):

E=1-a

where | — the ideal FRF value;
a — the real FRF value.

4. To compensate the FRR rippling:
$=S+E,

where S, — compensated spectrum;
S, — uncompensated spectrum.

The Fig. 3 shows the FRR compensation
algorithm.
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The algorithm of spectral signal accuracy .3og ]
includes: E06 ]
1. To define the measuring spectrum error. ED.J, 1
— to feed the spectrum analyzers with video ‘0.2 ] i h 0
signals SECAM and make measurements; LYW IR 1T | 1
— to define the relevant spectrum fractions of .
SECAM video signal; 0.5 ]
— to make measurements of signal spectrum in 'E :
. . . . . 0.6 1
the band given with two minutes time slot (Fig. 4). EE
2. To fill the Table 3 with spectrum analyzer -ﬁ.l}j' ‘
readouts and evaluate the OSV. 1 i“ { I “ } L
The character of video signal SECAM spectrum -
change is shown on the Fig. 5. we ol
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Frequency measured spectrum fractions
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Amplitude

Frequency

Fig. 5. The character of video signal SECAM spectrum change

Table 3. The one-sigma value

]

P&
Measuremenl

number

® (9]

. ) 5049
o {,7-0.8
| 60,7
a {,5-0.6
m {4005
o 0,304
o243
w02
@ 00,1

Frequency, Measurement number 0SV
Hz 1 2 3 4 5 6 7 8 9 10

10 0,06 0,05 0,08 0,02 0,03 0,07 0,04 0,05 0,06 0,04 0,003
20 0,12 0,13 0,15 0,1 0,11 0,12 0,14 0,09 0,12 0,13 | 0,00289
50 0,89 0,9 0,88 0,91 0,93 0,91 0,89 0,88 0,9 0,89 |0,00216
60 0,15 0,13 0,14 0,15 0,11 0,12 0,13 0,15 0,15 0,13 10,00184
200 0,2 0,21 0,22 0,21 0,23 0,18 0,19 0,2 0,21 0,22 | 0,00201
400 0,24 0,22 0,2 0,19 0,2 0,21 0,22 0,23 0,24 0,25 0,0036
1000 0,81 0,78 0,79 0,81 0,82 0,81 0,82 0,83 0,81 0,83 | 0,00229
2000 0,42 0,44 0,43 0,42 0,41 0,4 0,39 0,38 0,45 0,42 | 0,00424
5000 0,63 0,58 0,63 0,64 0,62 0,61 0,6 0,6 0,63 0,63 | 0,00321
10000 0,37 0,36 0,38 0,35 0,39 0,37 0,35 0,38 0,37 0,36 | 0,00156
12500 0,35 0,3 0,31 0,32 0,33 0,34 0,35 0,36 0,37 0,38 | 0,00609
15374 0,3 0,29 0,28 0,27 0,26 0,25 0,24 0,23 0,22 0,21 | 0,00825
15625 0,95 0,94 0,96 0,94 0,95 0,96 0,95 0,94 0,95 0,96 0,0006
20000 0,17 0,25 0,21 0,16 0,14 0,13 0,11 0,18 0,17 0,18 0,0144
22000 0,05 0,09 0,12 0,13 0,02 0,03 0,04 0,05 0,04 0,03 0,0138
50000 0,14 0,15 0,16 0,14 0,16 0,13 0,11 0,12 0,14 0,15 0,0024
100000 0,22 0,21 0,2 0,19 0,23 0,24 0,25 0,24 0,21 0,22 | 0,00329
200000 0,35 0,37 0,34 0,34 0,36 0,31 0,32 0,35 0,34 0,35 | 0,00281
450000 0,42 0,45 0,46 0,47 0,41 0,39 0,38 0,4 0,42 0,41 | 0,00809
455000 0,52 0,53 0,48 0,49 0,5 0,51 0,52 0,55 0,54 0,53 |0,00441
465000 0,21 0,25 0,23 0,21 0,2 0,21 0,2 0,21 0,19 0,21 | 0,00256
500000 0,41 0,35 0,37 0,39 0,41 0,43 0,45 0,46 0,41 0,42 0,0102
1000000 0,53 0,57 0,56 0,55 0,54 0,53 0,52 0,51 0,49 0,48 | 0,00756
2000000 0,39 0,41 0,38 0,42 0,37 0,43 0,36 0,44 0,35 0,39 |0,00824
3580000 0,79 0,77 0,82 0,81 0,76 0,77 0,78 0,83 0,82 0,81 | 0,00564
4250000 0,71 0,72 0,69 0,71 0,72 0,69 0,71 0,72 0,69 0,71 |0,00141
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Completion of tabl. 3

4406000 0,69 0,71 0,66 0,69 0,66 0,75 0,67 0,68 0,71 0,7 0,00676
4430000 0,41 0,42 0,41 0,39 0,42 0,41 0,42 0,41 0,39 0,42 0,0012
5000000 0,59 0,61 0,57 0,59 0,56 0,59 0,64 0,63 0,62 0,61 | 0,00589
5100000 0,51 0,52 0,5 0,49 0,48 0,52 0,48 0,51 0,52 0,51 | 0,00224
5200000 0,59 0,61 0,58 0,59 0,58 0,57 0,57 0,59 0,62 0,61 | 0,00269
5300000 0,69 0,71 0,69 0,72 0,69 0,73 0,69 0,65 0,69 0,66 | 0,00536
5400000 0,41 0,42 0,41 0,42 0,41 0,39 0,41 0,39 0,42 0,43 |0,00149
5500000 0,25 0,29 0,25 0,22 0,29 0,25 0,23 0,24 0,25 0,24 | 0,00469
5742000 0,11 0,12 0,15 0,16 0,11 0,09 0,07 0,11 0,09 0,11 | 0,00656
5850000 0,75 0,77 0,75 0,79 0,75 0,77 0,75 0,73 0,75 0,71 | 0,00436
6000000 0,32 0,39 0,32 0,28 0,32 0,23 0,32 0,35 0,36 0,32 | 0,01709
6258000 0,3 0,35 0,26 0,34 0,27 0,33 0,28 0,32 0,29 0,31 | 0,00825
6500000 0,95 0,97 0,95 0,93 0,95 0,97 0,95 0,92 0,95 0,96 0,0022
3. Conclusions [3] Ivaniuka, I.D.; Ribalka, V.I.; Rudomina-
Desiatska, |.A. The elements of theory of

1. The quantitative accuracy evaluation of the
main metrological hardware tools characteristics is
given.

2. The OSV of reference generator is proved to
be 0,0000037%, so it can provide estimate reliability
of spectrum fractions in the real time mode.

3. The hardware tools can provide original
material (researched spectrum signals) in the real
mode exploitation conditions or near it.

4. The hardware tools provide the automatic
random error fractions influence discount of
spectrum measurement, such as: pressure, humidity,
environment temperature, time of day, object
position and so on.

5. Further research in ideal conditions and
comparative analysis with origin material will define
quantitative fractions meanings of random error, find
the partition law and liquidation method.
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Po3risiHyTO KiIBKICHY OLIHKY MOKa3HUKIB TOYHOCTI METPOJIOTTYHHUX XapaKTEPHCTHK arapaTHUX 3ac00iB, BUKOPHCTAHHS SIKHMX
JIO3BOJIsIE AaBTOMATUYHO BPAaXOBYBATH CyMapHY CKJIaI0BY BHITAJIKOBOI IMOXWOKM BUMIPIOBAHHS CIIEKTpy curHaiy. IlokazaHo, sk
33 YMOBH 3BEJICHHS] OCHOBHUX ITOKa3HHKIB MOXMOOK amapaTHUX 3aco0iB JI0 PiBHS HE3HAUYIMX Y MPOLECi X HACTPOIOBAHHS
3a0e31euyeThCsl JOCTOBIPHICTD ieHTH(IKAIil CHEeKTPATPHIX CKJIAJIOBHX CHTHAJIB y peadbHOMy dYaci. HaBemeHO anmropurm
PO3paxyHKy TOYHOCTI HACTPOIOBaHHA YaCTOTH OIOPHOTO TEHEpaTopa, IO peami3ye METOOWKY BH3HAYCHHS ITOXHOKU

BUMIPIOBaHHSI CIIEKTPY CKaHyBaJIbHUM NPHHAMaYeM Ta 3a0e31euye METaeBpUCTUYHE KePYBaHHS 00’ €KTOM.
Kiro4oBi cioBa: anroputM po3paxyHKy TOYHOCTI; BEKTOP IOXMOKH; OILIHKA TOYHOCTI BHMIPIOBAHHS; NMPHHAMAIBHO-
I ICHITIOBAJIEHAN TPAKT; CEPEHbOKBAPATHIHE BIIXWICHHS; CKaHyBaJIbHUI MpuiiMad.

B. 10. Jlapun', B. II. Xapuenko’, SI. A.Capunkas’. OeHKa TOUHOCTH METPOJOrHYECKHX XAapAKTePHCTHK

annapaTHbIX CPEACTB OUEHKH CIIEKTPAILHBIX COCTABIISIOMINX CHTHAIOB

TeXHOJIOFI/I'{eCKI/II/I YHUBEPCUTET Hun6o, nopora ®enxya, 201, Hunbo, Wxorasan, Kurait, 315211

' HarioHaTbHbIH aBHALMOHHDIH YHUBEPCHTET, IPOCI. KOCMOHaBTa Kowmapoga, 1, Kues, YKpaHHa 03680

3 JloHeIKHiT HALMOHANBHBIH TGXHI/ILICCKI/II/I YHHBEPCHTET, MI0WA/E [ubankosa, 2, KpaCHoapMeHCK Ykpauna, 85300
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PaccMoTpena koiMyecTBeHHAsi OLEHKA IIOKa3aTelled TOYHOCTH METPOJIOTHUYECKUX XapaKTEPUCTHK ammapaTHBIX
CPEJIICTB, MCIIOJIb30BAHUE KOTOPBIX MO3BOJIIET ABTOMATHYECKH YUUTHIBATH CYMMApHYIO COCTABIISIOLLYIO CIy4alHOM
MOTPEIIHOCTH u3MepeHus cnekrtpa. [lokazaHo, Kak NMpU YCIOBUM CBEAECHMS OCHOBHBIX IMOKa3aTesied MOTPEelIHOCTH
amnmapaTHbIX CpPEICTB K YPOBHIO HE3HAYMMBIX B IMPOIECCE HX HACTPOWKH O0ECIEYMBACTCS JTOCTOBEPHOCTh
UACHTU(UKALMK CHEKTPAJIbHBIX COCTABJISIONIMX CHTHAJIOB B peajbHOM BpeMeHH. [IpHuBeneH anroputm pacyera
TOYHOCTH HACTPOMKHM 4YaCTOTHl OIOPHOIO TEHEPATOpa, PEAIU3YIOLMHA METOAUKY OIPEHENICHUs IOIPELIIHOCTH
HM3MEPEHHS CIIEKTPa CKaHUPYIOIINM IPUEMHHUKOM U 00ECTIEIMBAIONIIH METadBPHCTHIECKOE YIIPABICHHE OO BEKTOM.
KuroueBble ci10Ba: ajJirOPUTM pacdyeTra TOYHOCTH; BEKTOP MOIPEUIHOCTEH; OLIEHKA TOYHOCTH HM3MEPEHUs; MPUEMHO-
YCWINTENbHBIN TPAKT; CKaHUPYIOIIMN NIPUEMHUK; CPEAHEKBAIPATUUECKOE OTKIIOHEHHE.
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