XII Mixcuapoona nayko8o-npakmuyuHa KOHGepeHyis Ma2icmpanmis ma acnipanmie

UDC 004.045

MERGING PRIMARY DATA OF JOINT AIR SPACE SURVEILLANCE
SYSTEMS

3***

D.B. PAVLOVAY", G.E. ZAVOLODKO?”, I.1. OBOD

1 Aspirant, Deprartment of Information System, NTU "KhP1", Kharkiv,UKRAINE
2 Associate Professor, Deprartment of information systems, Candidate of Engineering
Sciences, NTU "KhPI", Kharkiv,UKRAINE
2 Doctor, professor, Department of Microprocessor Technologies and Systems, Kharkiv
National University of Radio Electronics, Kharkiv, UKRAINE
“email: “"Pavlova.D.Borisovna@gmail.com, ~Ann.Zavolodko@gmail.com,
" prof.Obod@gmail.com

The basis of the airspace control system information support is surveillance
systems [1,2], which can be either distributed or combined. To improve the quality of
information support for decision makers in the airspace control system, the
surveillance systems information is being processed. Data processing from
surveillance systems is divided into primary, secondary and tertiary [3]. The merging
of these airspace surveillance systems is usually carried out at the tertiary processing
stage [4]. So, in [5], data integration for several sensors of surveillance systems in air
traffic control was studied and it was shown that the creation of redundancy of
information and software support can improve the accuracy of tracking air objects
and resistance to sensor errors.

[6-9] described a set of algorithms that combine primary radar data and
Identification Friend or Foe (IFF) systems data. Algorithms for data preprocessing
that are used to remove false radar targets are described and IFF data preprocessing is
induced. The described merging algorithms include alignment of coordinates of air
objects obtained from various sensors, correlation between contacts, initiating tracks,
updating tracks and processing hypotheses of tracks.

In this paper had been considered the option of merging primary radar data and
IFF systems at the primary data processing stage.

As shown in [4], the integral indicator of the quality of information support for
an airspace control system with the existing option for data fusion can be the
probability of information support, which, for the general case, can be written as

Pinf =Dpr -DIFrF 'Pper - Pobe - I:)por’
where Dpgr- probability of correct detection of an air object by primary radar ,
D rr - probability of correct detection of an airborne IFF system, Py, - probability
of correct flight information transfer by IFF system, P, - probability of combining
coordinate and flight information IFF system, Py, - the probability of comparing

the coordinate information of primary radar systems and IFF systems.
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Probability comparison of coordinate information of primary radar systems and
IFF systems Py, and acts as the probability of merging data of the considered

information systems.

In the proposed option of data fusion, which is carried out at the stage of
primary data processing and, therefore, joint detection of airborne objects by two
channels is carried out, the integral indicator of the information support quality for
users can be the probability of information support, which is defined as:

Finf = Doo - IDporv
where Dy - probability of detecting an air object with the considered option of data
merging.

The paper presents calculations of the probability of information support for
consumers of the airspace control system with the considered merger model of
primary radar systems and IFF systems as a function and shows that for the signal-to-
noise ratio of the primary radar and IFF systems of component 0.6 with a signal-to-
noise ratio of 2.3 the probability of information support for the existing model of data
fusion is only 0.05. At that time, for the proposed model of data fusion, the
probability of information support is 0.8; 0.88 and 0.92 with the availability factor of
the aircraft responder IFF system equal to 0.8; 0.9; and 1, respectively.

References:

1. Obod, 11 Informational network of aerospace surveillance systems/I.1.Obod,
0.0.Strelnitskyi, V.A.Andrusevich // KhNURE, Kharkov 2015.

2. Farina 4., Studer F.: Digital radar data processing, Radio i svyaz, Moscow 1993.

3. Koch, W. Tracking and Sensor Data Fusion: Methodological Framework and Selected
Applications/ W.Koch // Springer, 2014

4. 0600 I.1. O6poOKa JaHUX CHCTEM CIIOCTEPEIKECHHsI MOBITPSIHOTO MPOCTOPY: MOHOTrpadis.
3a 3ar. pex. I.I. O6ox / I.I. O6ox, I'.E. 3aBononpko. — Xapkis: HTY «XIII», 2016. — 281 c.

5. Swyd, I.V. Fusion of Airspace Surveillance Systems Data/l. Svyd, I. Obod, O. Maltsev, G.
Maistrenko, G. Zavolodko, D.Pavlova// 3rd International Conference on Advanced
Information and Communications Technologies (AICT).- 2019.

6. Pavlova, D.B. Comparative Analysis of Data Consolidation in Surveillance Networks. /
D.B.Pavlova,  G.E.Zavolodko, I.1. Obod, I.V.Svyd ; O.S.Maltsev, L.F.Saikivska,
Conference Proceedings of 2019 10th International Conference on Dependable Systems,
Services and Technologies, DESSERT 2019

7. Weiyi Liu, Jian Wei, Mengchen Liang, Yi Cao. Multi-Sensor Fusion and Fault Detection
using Hybrid Estimation for Air Traffic Surveillance. IEEE Transactions on Aerospace
and Electronic Systems. 2013.

8. Carson R.R. Jr., Meyer M.P., Peters D.J. Fusion of IFF and radar data. Proceeding of 1st
Australian Data Fusion Symposium. 1996.

9. Carson R.R. Jr., Meyer M.P., Peters D.J. Fusion of IFF and radar data. 16th DASC.
AIAA/IEEE Digital Avionics Systems Conference. Reflections to the Future. 1997

Mamepianu koughepenyii, 2019. 107


https://ieeexplore.ieee.org/author/37086365114
https://ieeexplore.ieee.org/author/37086363725
https://ieeexplore.ieee.org/author/37086364875
https://ieeexplore.ieee.org/author/37085981873
https://ieeexplore.ieee.org/author/37085981873
https://ieeexplore.ieee.org/author/37086364943
https://ieeexplore.ieee.org/author/37086917168
https://ieeexplore.ieee.org/xpl/conhome/8844028/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8844028/proceeding
https://ieeexplore.ieee.org/author/37086365114
https://ieeexplore.ieee.org/author/37086364875
https://www.researchgate.net/scientific-contributions/70157948_Weiyi_Liu
https://www.researchgate.net/scientific-contributions/2034016087_Jian_Wei
https://www.researchgate.net/scientific-contributions/2045099103_Mengchen_Liang
https://www.researchgate.net/scientific-contributions/2045077803_Yi_Cao
https://www.researchgate.net/journal/0018-9251_IEEE_Transactions_on_Aerospace_and_Electronic_Systems
https://www.researchgate.net/journal/0018-9251_IEEE_Transactions_on_Aerospace_and_Electronic_Systems
https://www.researchgate.net/scientific-contributions/32212171_RR_Jr_Carson
https://www.researchgate.net/scientific-contributions/7218252_MP_Meyer
https://www.researchgate.net/scientific-contributions/61427202_DJ_Peters
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=4439
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=4439
https://ieeexplore.ieee.org/author/37342789600
https://ieeexplore.ieee.org/author/37357087900
https://ieeexplore.ieee.org/author/37607757200

