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Time-frequency remote calibration data analysis and algorithm design

ZUQ Jian-sheng'?, ZHANG Shu-sheng', DONG Lian*, LU Fu-min®
(1. College of Electrical and Mechanical Engineering, China Jiliang University, Hangzhou 310018, China;
2. Shanghai Institute of Measurement and Testing Technology, Shanghai 201203, China)

Abstract: Based on the JJG 1206-2006 frequency standard and the digital clock. the remote calibration
standard and existing hardware in Time and Frequency Departments of Shanghai Institute of Measurement
and Testing Technology, the calibration of remote frequency source was realized through the calibration
data analysis software program and algorithm design method. The results of a database were established
and the two algorithms in calibration standards were compared. Results in the final calibration proved to be

reliable.
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Software How chart

1.1 HEXHERRESEIEE

B GGTTS %4 #% =L 7T LLJ1IE , 78 BIPM X
GPS L0 2 i B # X 7 g8 — B, By
GGTTS GPS DATA FORMAT. H 1 & & %
4 : PRN, CL, MJD, STTIME, TRKL, ELV,
AZTH,REFSV,SRSV,REFGPS, SRGPS, DSG,
IOE,MDTR, SMDT, MDIO, SMDI, CK. H rft %}
TAVHEA B ILS8IT.

REFSV . 52 bR R B4 B2 vh f Ab A F0 Jk v 5
JIT R B 4 T AL B[R] A 2548, 457 0. 1 ns.

REFGPS: 5 Fr # B 4 B o 3 b A 4t 5 5
GPSHI Z 2%, i 0.1 ns. e g&mr1T A
T B 13 8 R0 K 2 A B >R HEL T35 HE 19 JLAR] I S2E 25
IE A7 H B SR R AR ) B E B IE DL R b Bk A

BEA S Y I A B 1E .

MDTR : 52 Fp BB BE b f 40 %R 2 51 A1
fEREAERT. B4 0. 1 ns.

MDIO : 5 By B 5 4 B2 b s Ab L B )2 51 A Y
1 4G SE T

XA 2 50800 FRATT a6 200k A 2
B2 R AT 4R i T GPS L 3k 4 W b (1) X
T )2 o P )2 10 5 W) R R A 2R K9 It LA FRATT
L % B & REFGPS. 76 48 [7] 58 H (Julian
Day) 254 F 8 T A5 5t A7 ME 22 13 8 — R Y
AH X ST $49 451 26 2 (8.
1.2 MRREFHEENLILE

B b R ) BSR40 R e 25 1 5
P X PR SL  FRATAE AR AT T R

a) W A I 25 1

W HE TR T 2 25 510 1 19 00 2 i 2 43 5

N
yﬂa—fi%iﬁﬂ (D
A0
yuw—ﬁﬁ%l@ (2)
J BO

falo) F (o) 32 c NAOFEE B fao = fao
= fo MU AR FRAE A

f = YaB (‘[)
0

yA(r) - y,;(f) -

(3
M T7E GPS LR AL b, i) 22 2 % 16 min
—4\9& To — 16 min?ﬁlu 7o V‘]’T‘ﬁjﬁigﬁiﬂ:

1
VABi (‘[’o) = ?(TAB(Hrl) - TAB;) 4
0

E—RKWNIEH M+ 1D A Tay, AR M A
Y AB (7o) ,/ﬁ‘:lf—ﬂj{ﬁﬂg

_ 1
yap (o) = M-z (Tascmrny — Tap)
1
- 7(T/\B(M\ (D T/\m ) 3

Hirr =M.z, il = 1d(M = 90) ,2d(M =
180) s B K. X BE#E T LASR i B A9 A X 5 2% i
=.

b) HEUA L

M AT B RIAEAE 3 HOF 2 5 4F — 3G

M
B PSR @ T, bz = 157,



132 BoE O &

%21 &

LS T L R A A B 1 R
HEESC] B PN e

M
2 (TABi - TAB ) (t,‘ - ?)
_ i=1

Z(t, —7)?

JITLAKE feps (1 3 —F R 5318 F [R] — 5 ) B
LRI »kap (HFEAE NI B, £ Fox, N
yap (o) = k

FRATR A _E IR AR A 5503 o FH A b B8 A v [
TR 5 e 0 B a2 AT T3 A5 B S AS R 1Y
G 1 R, 2R RV b) BILEEERE.

XFF H AR RS R UL M 254 10 ns/d B,
HRE AL S 1,157 4 < 107 A | T8 1w 4 &
DA B RAT T LU Hh kA o AT R b o 1) H A
R 25 7R G b ] DUAS H A B 3k I S I
() #RRE T fE R . H, h TR DSR2 T
BT 2 R D R B s i R S
a8l AR AU IR ) Bk P B
B, 25 38—~ T i A 378 28 2 o L KR 22

kap (6)

&1 HEER
Table 1 Calculated results
H R 5
H
A FE(X1071) b BB (X1071%)
09—11—22 1. 05 0.17
09—11—23 1.54 1.74
09—11—24 0. 56 0.24
09—11—25 1. 04 0. 82
09—11—26 0. 45 0. 65
09—11—27 1.21 0.21
09—11—28 1.25 0. 39
09—11—29 1.79 0.13
09—11—30 1.13 0.45
09—12—1 1. 60 0.70
09—12—2 1. 24 1. 26
09—12—3 1. 38 1. 48
09—12—14 0. 36 0.25
09—12—5 0.13 0.03
09—12—6 0.52 0.71
09—12—7 0.13 0. 04
09—12—38 1. 34 0.19
09—12—9 1. 29 0. 39
09—12—10 1. 64 0.29
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Table 2 Result comparison
Ll X A o 2
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S-S5 45 Al 25
L1X107 " (k=2) 1.05X10 1 (k=2)
i 1 7
5 MHz.10 MHz 5 MHz.10 MHz
iy A R ° N N N >
o th 100 MHz 100 MHz
U 2X10" B (k=2) 1.726X10 B (k=2)
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Figure 2 Data fitting
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