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Research on Calibration Control of Wind Direction Sensor in Automatic
Weather Station Based on Nonlinear Fitting

ZHANG Min', ZHANG Jian*, ZHANG Chaoming', FENG Ya', JIN Shuangen'
(1. Shanxi Provincial Atmospheric Observation and Technical Support Center, Taiyuan 030002, China;
2. Xinzhou Meteorological Bureau, Xinzhou 034000, China)

Abstract: A wind direction sensor is an important component in automatic weather stations. Due to the noise and lack of its oper-
ation data, which leads to the increase of measurement error. Therefore, a calibration control method of the wind direction sensor in
the automatic weather station based on nonlinear fitting is designed. Firstly, the structure and working principle of the wind direction
sensor are analyzed, and the equivalent model of the direction sensor is constructed. Then, the real-time operation data of the wind
direction sensor is obtained by means of cyclic collection, and the data preprocessing is completed through the filtering, missing com-
pensation and other steps. Finally, based on the data preprocessing, the wind direction sensor error is calculated by using the nonlin-
ear fitting technology, and the wind direction sensor calibration is completed by installing the wind direction sensor calibration control-
ler. The experimental results show that the average measurement error of the proposed method at a wind speed of 45 m/s is 1. 27 °
0.75 °, and 0. 42 ° lower than that of the experimental comparison method, and the error variety rate has decreased. It is verified that
the proposed method has the good calibration and control effect for the wind direction sensor in the automatic weather station.

Keyword: nonlinear fitting; automatic weather station; wind direction sensor; calibration control; cyclic acquisition; data filte-

ring; missing compensation
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2 315 313.5 313.8 314.1 314.7
45 m/s
3 160 161.6 160.9 160. 6 160. 2
4 335 333.5 334.1 334.4 334.7

K2 2 BRI AR AKX A5 b, JFEGH 15 m/
s WU EREE T, J T 20 0 2% 1R R Bk P07 11 1% 8% 248 A% o O
iy BT PMAC 9% B30 A M Jy 6 0 3k 1 i 22 I 2% 1) % JRk
AR UE T TR T 5 R 254 B 108, 0. 9°f1 0. 68°, 7E
30 m/s JRUHEPR 8 T 5 T AR 0 3 4R R BR 004 11 £ S 28 A U
Tk, T PMAC [ 14 e A2 vE T 3k R 3% T b 8 X 2% 14 £
JERAR AR U T 05 1 SF- 35 0 15 22 43 0 Ok 1.33°, 0.9 0. 7°
TI7E 45 m/s KU PR35 T F F 25 00 3% 1% A 2R 400 & 1) 1% B4
WUETT I . FETF PMAC [ £4 B85 1 1 J7 ¥ R 356 F b 48 X 2%
B 5 Rk g S o ik S S R 25 40 R 1.5, 0.98°
0.65°, FEZANREEAEE T, ETEEEB AN AL
DR ] 2 TR A8 A2 YR 45 ) D7 35 118 DR T A% Jo g T 49 0 S 15 22 43
Sh0.25%, 0.15°f1 0. 23°,

SR A, fE 15 m/s RUE T . ETIELEBEMN
FI 8l G 0l IR A I i A o 7 )y 3 1 S 35 0 3R 25 43 )
W F kMR G W RS T T
PMAC [P 15 JERA5 A% UE 7 125 70 3L T 1 48 0 2% 19 4% TR 25 A 1 7
TR SR K 0.83°, 0.65°, 0.43°; £ 30 m/s KUK .
FETARLRPERLA B A 35 il R R e A v 4 o O i
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S50 o 2R 25 A ) B 3k T 2 03 A R0 A R0 0 AL R AR
HEJy . BT PMAC 4% 86 g A8 Jr 125 0 8R4 11
R AR M WE 7 3k = R 5 AL 1.18°, 0.75°, 0.55°%; #E
45m/s M N, ZETFAER MG 1 A 3h < 5 b R 1% R 3R
2 45 i 7 ik B4 ST 349 0 dk R 22 43 ) b 3 T 2 0 3 4R R0 A Bk
A WAL RAS R UE J7 s . 3T PMAC [ 1% JE 2% 4% v 7 3= Fl
TR 2 45 10 A% 8 A8 AR HE O TR X =R O AR 1. 27
0.75%, 0.42°, LA WLAR AL T I ik A8 JRU 1) 3 A5 o 5% 25 T
/N TR B T % 0 DR ) A R A SR SR A
2.7.2  JRUIA) A5 JER g A o 42 ) A0SR T 4t 4 SR

WA B e o 4 T T Ok Ak B B XL ) A% AR S AT B,
AR (16) MYTFEE A A o 45 i SR i It 4 21 . Gl 8
B .

9.0

H T AR PEACH
8.0 MERALIFR
I N ETPMACH)
PN RIS RHE T
& o.0r ,f’/ N
8 50F 40 mTTTSI N RN
B i N7 TN
4 a.0F77 s Ny
= 12 I R % X
ﬁm 3.0 .;/ TR AR HE 71 \\\
B ol HF AR HRIA I E AL X\
: S R 1) R e R iy S =
Lo M
0 I 1 1 1 1
1 2 3 4 5
t/s

P 8 XL i) e el A5 o 2 o S8R O I 4 2R

WAL 8 ] LU . e T A ik AR 3K 0L 19 £4 JK
RS I B I % 22 AR AL ARAE 1706 ~ 6. 8% Z [ A b,
BT PMAC i1 £ 8485 15 i 77 16 00 00 4 358 22 8 AL 36 A 1. 706
~6. 300 Z ARk, BTl 20 T 2% 1 % SRR REUE 7 1 1 I
BREARLE 2. 000 ~5. 20 Z 8L, B TR MERLA
F1 3l G o DA i A2 S g A o 42 ok D 0 A 0 5 22 8 K R AE
0.3%~1. 202 284k . 2 M sl0f be /T 1, 5 SE B X [
TIEERALE . B4R 7 1 B R 22 A AL AR /N R W% TR
TEA% R 7 1 HAT W A3
3 &WRIE

BUACKE 2 & A7l X A 3l Ak KR 19 2R Ok s,
SR LR . G I AR 1D XS A i A A b T AL
AR s XA A o 7 3o fe R HLAES I, R Z B
PR AR MR DT 52 0 A2 o 0 SR . A AR S M L5 R
X B TGR l R E A ) O vk AT T, IR AR R AR
ROHE L PR, A DR 1) A e R HE U R A L i
o SR UCBIT T A R o 4 ) O 3 35 2B X EL15-1C
TS AT A2 St K G P 3 At 2 R i XL 1) A2 St R T
REAFTEAN TG BC A9 [R) R, Oy U7 224 J5 B AT 58 A v of 2 %)
F%TT ik AT — B B AN SERAAL .
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