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The Research on Rodless Calibration Method for Ka-band Dual Channel
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Abstract: The sum and difference channels of Ka-band dual channel telemetry equipment have phase differences, which can
vary with environmental changes. Phase correction is required at the baseband terminal to achieve phase difference correction and ul-
timately achieve autonomous tracking of the target. In the shooting range, baseband phase calibration was usually achieved by set-
ting up calibration rods, which can achieve the purpose of phase calibration. However, with the expansion of telemetry equipment in
the field of combat, it has expanded to areas such as deep sea and plateau. Due to the various limitations of these special location en-
vironments on setting up calibration rods, this article focuses on studying how to achieve the purpose of calibrating the phase zero
value of the differential channel, without setting up calibration rods, transmit signals through biased antennas in plateau environ-
ments. This article presents the principle and method of rodless calibration based on biased antennas, and verifies the effectiveness
of the proposed method through experiments.
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Fig. 1 Signal transmission schematic of Ka-band dual

channel telemetry equipment
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Fig. 2 Schematic diagram of antenna axis and target
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Fig.3 Process of rodless calibration method
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Table 1 Left rotation phase calibration results of rod and

HA2: ()

rodless at different frequency points

W JER ¢y b k, kg T, Tpl T T,

£ 732 2512 7.813 8.024 1/86 1/221 1/9 1/10

f1~26G
JFF 724 2504 7.813 8.024 1/75 1/125 1/12 1/13

A 121 2003 2.437 2.142 1/23 1/10  1/15 1/18

2~27G
JFF 112 199.4 2437 2.142 1/36 1/20 1/32 1/30

£ 1804 1.1 3.121 2.867 1/38 1/12 1/34 1/17

3~28G
TFF 182.0 2.7 3.121 2.867 1/45 1/14 1/32 1/15
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Table 2 Right rotation phase calibration results of rod and

F5: (9)

rodless at defferent frequency points

R e b be kg ky T Tl Ty T,
126G A 192 211 2185 2.345 1/23 1/390 1/23 1/23
JCFF 195 214 2,185 2345 1/23 1/390 1/23 1/23
£2-21G HFF 2835 279.0 1.613 2.166 1/11 1/9 1/44 1/66
JoHF 285.0 280.5 1.613 2.166 1/11  1/9 1/44 1/66
A 76.8 722 1.733 2.02 1/21 1/17 1/18 1/86
/3~ 28G
FTAF 759 713 1.733 2.02 1/21 1/17 1/18 1/86
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