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ABSTRACT

The waveguide slotted active phased array radar is characterized in that the beam is tilt in a specific direction

when the feeding position of the antenna is not in the center of the antenna. If the beam deflection phenomenon

is not properly compensated, error bias is generated in the target information collected by the radar, and the target

accuracy is lowered. In this paper, we describe a technique to compensate the error of the target information that

is collected in the active phased array radar of the waveguide slot type instead of the center of the antenna.
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Fig. 1. An example of a waveguide slotted line array
active phased array radar transceiver beam
that performs power feeding from the antenna
side
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Fig. 2. An example of Tx / Rx beam(u-v domain)
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Fig. 3. An example of azimuth / elevation angle of
beem steering
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IF

U= sin(A4z)cos(A) )
V=sin(Al) %)
W= cos(Az)cos(Al) (6)

2 @) ~ @9 Az EIE SteLh Z]EvelA 9] 1)
917}, 7ol Al o] xaa

Hol7} e,
VE(HHILE 2))
V=sin(el),
€ / U=cos(el)sin(az) U=
N QL 3%
7
el1=atan(V,
az
W=
(QHELE ) W=cos(el)cos(az)

Fig. 4. Relation between azimuth, elevation and u, v,
w of the antenna coordinate system
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Fig. 7. Target information to be analyzed(PP!)
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Table 1. Tracker system information

Tracking Filter 2 model IMM Filter

Dynamic Model CV(Constant Velocity) , Singer
Association PDA
Algorithm (Probability Data Association)

Track Initiation Two Point Initiation

X=leyziyiiyil”
(3axis :position, velocity, accel)

=[ryo]”

(range, azimuth, elevation)

Track Status

PSR, SSR Status
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Fig. 9. Error compensation and target tracking
simulation flowchart
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Table 2. Simulation information(Compensation algorithm)

Simulation #n | Compensation 1 | Compensation 2
1 X X
2 (e] X
3(Proposal) o (0]
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Fig. 10. Result of simulation 1(No compensation
algorithm applied)
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Fig. 11. Result of simulation 1 azimuth error analysis
(No compensation algorithm applied)
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Fig. 12. Result of simulation 2(Compensation 1
applied)
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Fig. 13. Result of simulation 2 azimuth error analysis
(Compensation 1 applied)
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Fig. 14. Result of simulation 3(Compensation 1 & 2
applied)
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Fig. 15. Result of simulation 3 azimuth error analysis
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