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Study on the calibration method of spherical multi-probe
antenna near-field measurement system
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Abstract : Spherical multi-probe antenna near-field measurement system has the advantages of fast test speed and being able to acquire
the three-dimensional near-field data of the antenna to be tested. However, multiple probes form multiple channels, and different
amplitude and phase characteristics of various channels will affect near-field measurement accuracy. In order to eliminate the channel
inconsistency, mechanical calibration of the multi-probe system is performed first, which reduces the angle and position errors of the
probe. Then electrical calibration is performed through measuring the radiation signal from the center of sphere to each probe. Next, the
influence of amplitude and phase errors caused by system errors and environment factors on the extrapolation of far-field radiation pattern
from near-field data is simulated and analyzed. A semi-spherical multi-probe antenna near-field measurement system was built, and
verification experiment was conducted. The results indicate the effectiveness of mechanical calibration and electrical calibration
techniques. The calibrated near-field data was extrapolated to obtain far-field radiation pattern, and the obtained radiation pattern was
compared with the measured far-field radiation pattern. The comparison result verifies influence of amplitude and phase errors on
extrapolated far-field radiation pattern.
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Fig. 1 Spherical multi-probe antenna near-field

measurement system

BRI 245 KAl R G i) CAE IR B 7 Fil 48
BRI KL 1 1B I8 B 1, i BECR A i LR LA — 22 £
JE TAT B A s TR Sk Rk, 483k R4 o) v 4 3% 45 3] 1
HL DG ZH A DGR R b5 T D R R [ 7 5% & T
PRUERZE AR, HrFE B b DK, R R 2 5%
MO A A AR ST 2, R R OCHE
TEAS AR L R (B AT D04, I 38 48 5% £ ) 45 43 #r
PR BN 258 Y, [, R REH &
TER% , I AR Te 5% A B 1 R A8 4% 45 R Sk B4l B T
52 IR T A 1R 26

PR R AR M R b N FHMEN O S
SeBf A Bk A ) B, DR AR B, 8% o TR 8] T
Ay O P e 1] AT B B = v < A

A9 =~ (0.2 ~0.3)w/kr, (1)
oy R DLAR BRI S v R A B N R 2 1 /)
BRIEAR b o g, SR R4 (8% 7 ik 4 BRARFARD
Tr] b AR, DR A ] g 2 =X (2) BT A I (L Y
T, —J5 ] LAy xf 0 J5 1] b ) SR s R, 4 R
BF ] 5 55— 5 T AT A/ oy FH N A A SR ]

A = (0.5 ~0.7)m/kr, (2)
2.2 EEGTHEE

s B Bl A U R 4 1Y) e /N IR TET B4R R @, IS AT
r=a WICIRIX A, B35 58 B AT DA R R R s R M
FIN Bkl &1



555 1 BB A BRI 2k R 75 1R SR v 7 i 5 1063

E(r,0,¢) =- > Y a,M, +b,N, (3)

Kbea, Fb,, NIBCRE, BRARR R F B9 % R 4L
N

11111

[JmP ‘ ‘(cosﬂ) dP"‘ '(cos@) ] (4)
sinf “o do e
N,,m(r,ﬁ,(;b) =

lllll

jmP," Im ‘( cosf)

sinf

[ dP " (cosh)

LLdr o
o .| o gL (k01

(5)
K P (cosh) Kk pE s, b (kr) R ERIL TR
PR,

2n+1)(n - |m|)! "
41'rn(n+l)(n+\m\)!(_1> (6)

B (4) F1(5) FRAZ(3) , IR BRI 50 R BRI
NN ﬁfﬂ%?ﬂﬂi%@%ﬁﬁ@jﬂ

R

mn -

E,(6,¢) = 2 2] " -ma,K, +b,K' ]
(7)
N n
E,(0,¢) = > Yj"e[~-a,K,, +mb,K,]
n=0 m=-n
(8)
b N EEEL, N = 17(% +3)z ka + 10 ,
P ‘ m ‘ , 0
K, =R, Do) (9)
sinf
dp'm ‘(cosB)
K =R —r "7 10
=R, (10)

A IE S K R (A B R N -

m% Lﬂ[Lﬂve(TO,B,d))e_jm‘td(p] .

amn ==
. . o 27 . .
i sin0d + [T [V, (r,,0.6)e ™ dg k', singdo
(11)

d 1 %jﬁ[LZWVG(ro’e’qs)e?jmd)dﬁﬂ :
d

SIrh® (k)] ™

b:L
kr dr

mn

k', sin6dd - Lﬂ[fﬂ‘ﬁ»('o,9’¢)e’jmd’dd,]jmkm,lsinada}
(12)
B RAF AR BT A (7) F1(8) BR AT SR A5 75 )
K& Jr K .
3 REFIE

BRI 2483k R T8 R G i) 45118 18 Z [ A7

ANt 2 R 3 O B, DTS B M T ) 5]
HELIRZE . O TH R G AN — S50 6T T B 0 A R 1) s
M) , Xof K 1T 223k K 2 30T 37 0 3 2R 490 R A 7 ATLAURE HE AT F
W o
3.1 MR #E

HEIY IR 5] T WAL IR Sk K2k, il K 2k A
T (i 6 RSN N less — i, B Bk BE A 3R 4G = 4N Ak
T, RELHTERG B S HEOCIIEE (G T X 1
AR OGN BEASC R 250000 Fr B RSk 67 1 5 25 JF A
PRk B PR BRI RSR KRB B HUE 48050 1 BE B 4 25 AR
W (13) R 2E 80 2 (14) T Hirh Ry
R X FEREE A R S5 F, BL20 ~ 100,

AR < A/F, (13)

80 < AO/F, (14)

PUBBAR T FE Q8] 2 B, 4 S I B A 2 e AE 7
LGS & b ORI & i B (O Gl R4S s I 5 5t a5
BRO7 (i S AT Be S HUE SRR B o B e TR AR
e MO BE SO E 153k R &, T SOt I R
0, VA3 1SR J5 e AR AL, B4Rk vt S o s
BRASO 2 0 A B Al 22 05 2 2K (14) 2R, IRt 1 545k
SO I BRSO B A B B R, 5 SR Ak SR TR K
JEM PR R R 1Y) 2 SRk KLk, 3 2 S8k
S P REE AL, (45 3k rpocs 5 300 I B S0 551 1 2 O
220 R 30 (14) ZR INRFF 0% Ry UK R, 5 R, i@ ad
PR 2 SHCLI IS AR, SOk R, 5 R, AR 25/
TEET A/F s ARS8 RO I B A% DRFAD £ A0 5 6 4
DA S8k KA FE i, 5 45 5 i HE T 48 5K T A At 6
KRR HHUB AR bRk REGHATHU N BB

HIR 2

\ 1 ﬁ

N\ 1 .
& Ry Ry

F b

ORI ﬁ 5 BRI &

K2 U R B

Fig.2  Schematic diagram of mechanical calibration
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Fig.3 Simulation model of pyramidal horn antenna
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B 1 BB 2
Hkf i
WIE/ABAR/() WIE/QB ()

42.5 -22.5 45.9 -22.6 42.1
32.5 -22.5 59.5 -22.4 55.5
22.5 -22.7 51.7 -22.9 48.1
12.5 -23.0 55.0 -23.2 50.8
2.5 -22.4 68.8 -22.5 65.1
7.5 -22.4 79.9 -22.8 83.7
17.5 -23.2 70.2 -23.5 74.4
27.5 -22.8 87.0 -23.2 91.1
37.5 -22.7 46.1 -23.1 50.2
47.5 -22.8 40.8 -23.1 44.8
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