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Multi — Channel Phase Difference Measurement
Based on Spread Spectrum System

WANG Ya - tao
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: The method of acquiring the phase difference of multi — channel in case of low SNR(Signal - to — Noise
Ratio) is discussed, by means of using digital processing technique at the back — end of RF antenna and receiver.
The method can usually be used in some applications, such as wireless signal detecting or direction measurement .
The basic engineering model of multi — channel phase measurement is described as well as the process of A/D
sampling on intermediate frequency(IF), the method of acquiring phase difference on ASK modulated signal ,and
the method of acquiring phase difference on BPSK modulated spread spectrum signal . Simulation based on Mat-
lab7.0.1 is provided. The technique discussed in this paper has been successfully applied in project.
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Fig.1 Process of acquiring phase difference
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Fig.2 Digital processing of IF signal
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Fig.3 Simplified digital processing of IF signal
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Table 1 Relationship between function sign of 1/Q
and quadrant of phase angle
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Fig.5 Simulation model of phase difference acquiring

using direct amplitude comparison method
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Table 2 Phase measurement data using direct
amplitude comparison method

ok WREWER  AE
20 20 20.95
20 70 70.57
20 120 121.28
20 170 169.14
10 20 24.20
10 70 65.98
10 120 116.44
10 170 154.36
5 20 30.15
5 70 58.51
5 120 132.02
5 170 153.81
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Fig.7 Illustration of de — correlation for spread spectrum signal
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Fig.8 Simulation model of phase difference acquiring
using correlated amplitude comparison method
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Table 3 Phase measurement data using correlated
amplitude comparison method
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20 20 19.94
20 70 70.25
20 120 120.00
20 170 170.16
10 20 20.20
10 70 70.09
10 120 119.82
10 170 170.21
0 20 19.35
0 70 70.39
0 120 119.87
0 170 168.27
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Table 4 Influence of frequency excursion

5 BRI RS /kHz eI A
1 0 0.09
2 20 1.25
3 40 -0.87
4 60 -0.41
5 80 -4.53
6 100 -44.22

P75 FLE5 AT AT, XS O /)N T 60 kHz , #F
REDUAS ELAHER (9 AH A7 22 5 4800 K F60 kHzHT , 3%
25 2RI, 100 kHzf5 LA Teik I w A . #4E H
HTIH AR S U5 A RS B2 ©AH > &, BB 4%
FATEEN10 kHz LA N 91 22 , BRI 58 4 AN 58 I i R
TESERR T AR R

6 HERIE

ARG8T — b 2R SE AR 22 K007 U
. 96 .

A B BE L AR I T B L v e 1
Mg LY v 30 38 R A, T A OGS IR 2 PUAELVE I T4
WAL H i A5 R LUAR Y R . TR T 42
BOF A IR T % 075 R G0 5 A= FE FUAS R K R#AIR, 7]
I eI BPSK {755 FH 37 s B Jhe o, 1 el P 280k
HA % SR T AR AR [R) 0, B A BRAR ) R
MR HET, %R E LTE Xilnx FPGA i FF- & 1%
B 7 ARSI, W T 22 38 TE 2O ) SRR, I B
T RAFERCR , B —E S T A

S 3k

(1] Bt aH 4 S bk b A I BT L A AN P Y —
FRTET 5 LT] . ARG TR ST HR , 2008(2) 1137 - 139,
LIANG Shi - long, HAO Zu — quan. A Correction Method of
Amplitude — phase Imbalance for Digital Receiver of a
Monopulse Radar[ J]. Systems Engineering and Electronics,
2003(2):137 = 139. (in Chinese)

(2] G, gk 5T, 55 R A TR SR AR LA R 48
[J]. B %,2006(9) : 80 - 84.

XU Man, TIAN Jian — sheng, KANG Yong, et al. Phase
Compensation System for HF Ground Wave Radar[ J] . Modem
Radar, 2006(9):80 — 84. (in Chinese)

(3] SRIUR TLH T A T 87 bt i s e il AR [ ] P
WEI%,2009(3):25-27.

ZHANG Wen — dong, JIANG Wei — ning. Shortwave Direction
Finding Based on Digital Intermediate Frequency Technique
[1] . Theory and Method, 2009(3):25 - 27. (in Chinese)

(4] SKEZJAWE . GBI SR B LB ] . B T
$iAR,2007(3):25 - 27.

ZHANG Guo - yun, ZHOU Ying — xia. Analysis and Application
of Direct Sequence Spread Spectrum Technology [ J]. Modern
Electronic technology, 2009(3):25-27. (in Chinese)

(5] BRDUR AR, e, 55 T B S SE i
FENE T IEEFEL)] . RFID AR 50 H,2008(2) :31 - 33.
QIAN Han - wang, YANG Zhong — geng, DONG Li — hua, et
al. A Research on the DSSS Technology based Real Time Lo-
cating System[ J]. Radio Frequency Identification Technolo-
gies and Applications, 2008(2):31 - 33. (in Chinese)

1EE R

FWHE976-), 5, W =6 N, TR, ELHRT7
o]y —IREIE .

WANG Ya — tao was born in Santai, Sichuan Province, in
1976. He is now an engineer. His research direction is secondary
surveillance radar.

Email : wyt0811 @ sina. com





