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Dynamic Measurement and Evaluation Method of Contour for
Object in High Temperature Environment

LIANG Ya-jun SUN Zeng-yu GAO Yue CHEN Xiao-hui WANG Dong-wei
(Beijing Aerospace Institute for Metrology and Measurement Technology , Beijing 100076)

Abstract In order to measure the contour of object in high temperature environment, a new mea-
suring and evaluation method based on binocular stereo vision is presented. The constitute method of
optical characters and the image acquiring in high temperature environment, as well as the modeling and
evaluation method is introduced. The measuring data of this method was compared with CMM. The result
indicated that, the measuring error of this method is less than 0.5 mm, which satisfies the requirements of
contour measuring in high temperature environment.

Key words High temperature Contour Dynamic measurement Evaluation
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1 0.087 5 -0.013 1 0.023 5 -0.0915 | 35 | 0.0104 -0.026 1 0.180 5 -0.182 6
2 0.070 4 -0.010 5 0.017 8 -0.0734 | 36 | -0.0003 | -0.0377 0.261 5 -0.264 2
3 | -0.0667 | 0.0114 -0.042 3 0.0798 | 37 | 0.0055 0.010 2 -0.0702 | 0.0711
4 0.147 0 ~0.021 9 0.038 3 -0.1535 | 38 | -0.0233 | -0.0417 0.288 0 -0.292 0
5 | -03741 0.064 5 -0.244 1 0.451 3 39 | -0.0426 | -0.0537 0.369 7 -0.376 0
6 0.164 5 -0.024 7 0.047 8 -0.1731 | 40 | -0.0506 | -0.0539 | 0.3701 -0.377 4
7 0.157 2 -0.0314 | 0.1503 -02197 | 41 | -00126 | -0.0085 0.057 3 -0.059 3
8 0.002 7 -0.000 5 0.002 0 -0.0034 | 42 | 0.0510 0.025 4 -0.168 5 0.177 9
9 0.075 9 -0.0116 | 0.0267 -0.0813 | 43 | 0.1360 0.058 9 -0.384 7 0.4123
10 | 0.0013 ~0.000 2 0.001 0 -0.0017 | 44 | 0.0033 0.001 4 -0.0094 | 0.0100
11 0.044 2 ~0.0092 | 0.046 2 -0.0646 | 45 | 0.1762 0.065 0 -0.4142 | 04548
12 | 01647 -0.0286 | 0.110 1 -0.2002 | 46 | 0.0316 0.011 1 -0.069 8 0.077 4
13 | 0.0911 -0.016 2 0.065 7 -0.1135 | 47 | 0.0384 0.013 9 -0.088 3 0.097 3
14 | 0.0519 -0.011 7 0.062 3 -0.0819 | 48 | 0.0066 0.001 9 -0.0114 | 00133
15 | -0.0194 | 0.0043 -0.022 8 0.0302 | 49 | 0.001 4 0.000 4 -0.002 3 0.002 7
16 | -0.0014 | 0.0004 -0.002 3 0.0027 | 50 | 0.0424 0.010 0 -0.0550 | 0.0702
17 | -0.0818 | 0.0193 -0.1060 | 0.1353 | 51 | -0.0237 | -0.0053 0.028 2 -0.037 2
18 | -0.043 1 0.012 3 -0.0739 | 0.0865 52 | 0.0060 0.001 2 -0.0060 | 0.008 6
19 | -02048 | 0.0510 -0.288 5 03574 | 53 | -0.0877 | -0.0181 0.089 3 -0.126 4
20 | -0.0086 | 0.0027 -0.016 5 00188 | 54 | -02292 | -0.0412 | 0.1699 -0.288 2
21 0.134 5 -0.033 1 0.185 6 -02316 | 55 | 0.1005 -0.0230 | 0.0419 -0.111 3
22 | -0.0048 | 0.0013 -0.007 3 0.0089 | 56 | -0.0927 0.052 6 -0.0222 | 0.1088
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28 | -0.067 3 0.038 3 -0.256 5 02680 | 62 | —0.0377 0.076 7 -0.406 1 0.4150
29 | -0.0629 | 0.0294 -0.1936 | 02056 | 63 | —0.001 1 0.146 5 -02614 | 02996
30 | -0.0773 0.046 6 -03139 | 03266 | 64 | -0.0751 | -0.0717 0.491 1 -0.502 0
31 | -0.0282 | 0.0193 -0.1304 | 0.1348 | 65 | -0.0823 | -0.1945 0.3328 -0.394 1
32 | -0.0043 0.007 4 -0.0512 | 00519 | 66 | —0.1997 | -0.0427 0.218 5 -0.299 1
33 | 0.0091 -0.0284 | 0.1967 -0.1990 | 67 | 0.0867 -0.0129 | 0.0215 -0.090 2
34 | -0.0072 | 0.0138 -0.095 5 0.09%68 | 68 | 0.2307 -0.043 1 0.189 4 -0.301 5

(THEZE 20 m)
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Research on Auto-collimation Measurement of Remote
Dynamic Coincidence Degree Based on Quasi-Parallel Light

SHANG Qiu-fang ZHANG Jun-jie =~ ZHAO Gong-wei WANG Lei WANG Qiang
(Beijing Aerospace Institute for Metrology and Measurement Technology, Beijing 100076)

Abstract Aiming at the measurement requirements of wild, remote and dynamic coincidence degree,
a sort of auto-collimation method based on quasi-parallel is proposed. Namely light-emitting and receiving
are completed by a single instrument, the emanatory light is quasi-parallel light, glisten part is corner cube
reflector, PSD or CCD converts the received light to electrical signals, and uses angles to express coinci-
dence errors finally. Via static tests, it can be proved that the principle of the method is correct, the
scheme is feasible, measure distances can reach up to km level, and the measurement results have a high
accuracy. The method provides foundations for accurate tracking angles and development of special tracker.

Key words Remote dynamic coincidence degree  Quasi-parallel light Corner cube Automatic

tracking
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Research on LVDT Displacement Sensor with Built-in Return Spring

LI Pei-jian'

JIANG Xiao-tong®
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(1.Navy Equipment Department in CALT Military Representative Bureau,Beijing 100076;

2.Beijing Research Institute of Precise Mechanical and Control Equipment,Beijing 100076 )

Abstract

For mechanical feedback servo actuator to test the zero output is unstable, the errors are

existed between the measured amount of displacement and the length of actual measurement. The original

traditional LVDT displacement sensor can not meet the demanding for high-accuracy test. The joints gap is

eliminated when using the new displacement sensor with built-in return spring and the test reliability is

improved at the same time.

Key words Built-in
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Analysis of Optimization of Sensor Stations in Intersection
System for Large Scale Measurement

ZHOU Hu SUN Yan-qiu JIANG Xue-chao
(Beijing Aerospace Automatic Control Institute, Beijing 100854 )

Abstract In order to improve the positioning precision of the target, an optimal disposition method
for multiple sensors intersection system for large scale precision measurement is researched. Taking elec-
tronic theodolites as an example, a mathematical optimal disposition model for multiple sensors based on
error separation is presented firstly, then the spatial constraints of the sensor disposition are analyzed with
geometric approximation algorithm, the question of non-linear programming with inequality constraint con-
ditions is solved by Guo algorithm and the best disposition of the sensors in permitted space is attained at
last. The result indicates that the precision of the measurement is improved evidently and it can be use to
provide guidance for disposition of multiple sensors in industrial field.

Key words Large scale measurement Optimal disposition Error separation Spatial constraints
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Research on Net RTK Technology Application of Dynamic

Positioning in Region Among Islands
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Abstract Based on engineering practice of high precision positioning guarantee at sea, the technology

composing and application mode of long baseline net differential positioning technology application are de-

scribed, the technical advantage and application future of high precision Real-time dynamic positioning

technology at sea are exhibited, and the valuable experience in high precision positioning application at

sea is provided.
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Distortion Measurement of Satellite Antenna in Thermal Vacuum
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2.Shanghai Institute of Aerospace System Engineering, Shanghai 201108
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Abstract The techniques of digital close-range photogrammetry were successfully used in the high-
low temperature deformation measurement of satellite antenna’ s reflector in thermal vacuum, and prob-
lems of traditional measuring methods that can not be conducted in the vacuum environment were over-
came. Excitingly, the measuring precision of the new method with two 8-megapixel digital cameras con-
tained in custom-made pressurized canisters could reach 0.1mm, and could satisfy the designing require-
ments of products.

Key words Satellite antenna  Thermal-vacuum distortion measurement Digital close-range pho-

togrammetric survey Flatness Camera canister
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Research on S-curve Acceleration and Deceleration
Control Algorithm of Speed Turntable

MAI Ji ZHANG Xin-lei LIU Jun-song
(Beijing Aerospace Institute for Metrology and Measurement Technology , Beijing 100076)

Abstract Two kinds of acceleration and deceleration methods commonly are used for speed turnta-
ble.One is the straight line acceleration and deceleration method ,the other is the exponential acceleration
and deceleration method.Both of the two methods have mutations of acceleration,and there will be an im-
pact for the test equipment. S-shaped curve acceleration and deceleration method for speed turntable is
discussed in this article,which will ensure full performance of motor and can effectively reduce the muta-
tions of acceleration ,thus rapid and smooth operation can be achieved.In addifion, a control algorithm for
computer is designed.

Key words Speed turntable

S-shaped curve Acceleration and deceleration algorithm
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Development of Loading System on Thrust Auto-calibration of
Liquid Rocket Engine Test

ZHU Zi-huan JIA Jie GENG Wei-guo GUAN Li ZHOU Lei
( Beijing Institute of Aerospace testing Technology , Beijing 100074 )

Abstract Thrust is the key parameter in liquid rocket engine, so thrust measurement is very impor-
tant during the research test.Thrust calibration is an important link of thrust measurement,loading system
is the basis of force value transferring.The composing and the work principle are described, the key tech-
nologies of system development are proposed and the technical way of conquer points is analyzed.The sys-
tem’s loading capability is Ot~ 100t, the stability attains 0.001% by experiments, and the efficiency and
accuracy of thrust calibration are improved.

Key words Rocket engine Thrust Auto-calibration Loading system
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Simulation and Analysis of Unmanned Helicopter Gyro Vibration

ZHU Wen-lai

GE Feng

(92419 Unit of PLA, Liaoning 125106)

Abstract

The structure and principle of the gyro vibration are described, by using the finite ele-

ment method ,the damping effect of unmanned helicopter gyro vibration is studied. By analyzing , the canti-

lever size of gyro damping structure is an important factor to affect the damping properties. That provides

an effective analyzing method for subsequent mechanical structure vibration study.

Key words Gyroscope
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Design of a Kind of Low-cost and Anti-interference
Velocity meter

XIE Zhi-gang' ZHAO Jing-po° LI Jiang® YU Sheng-yi’
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2.Beijing Institute of Space Launch Technology, Beijing 100076
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Abstract In order to decrease the cost of velocity meter, which is a part of a vehicle navigation
system, a new kind of low-cost velocity meter is designed. This velocity meter includes a high-precision
photoelectrical coder, and a corresponding phase demodulation circuit, it also has the characteristic of
anti-interference. This meter had been experienced by several field-tests accompanying with the navigation
system. The results show that this new velocity meter can meet specific requirements of the navigation sys-
tem.

Key words Vehicular nevigation system Velocimeter Photoelectric coded disk  Phase discrimi-

nation circuit
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Design and Implementation of the Test Device for
Cable Network

XU Chao WU Dong-jian JIANG Zhu
(Beijing Aerospace Institute for Metrology and Measurement Technology, Beijing 100076)

Abstract With the development of the MCU technology ,and the more and more important func-
tion, the method to check the cable network absolutely based on manpower is not appropriate. A design of
the test device for cable network based on MCU is introduced. Based on the detection principle, a design
scheme is introduced. And the design of hardware circuit and hardware driver and application software are
introduced in detail. Experimental results show that: the device fulfills the specification of the customs
and inprove the effection.

Key words Electric cable Resistance measurement Design
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Calibration of the Metering Parameter for
Transistors Burn-in Screen Machine

XUE Yan LIU Yu-bo DONG Fang LI Gui-sen LI Shao-hua
(Heilongjiang Huaan Jingyi Metrology Technology Institute Co.,Ltd, Haerbin 150046)

Abstract
power and low power( both NPN and PNP) ,diodes and so on. The influence quantities are putted such

The transistors burn-in screen machine is the colibration equipment in triode of super-

as voltage, current, on transistors and integrated circuit to check the reliability of transistor. The calibra-
tion methods of base voltage, collector voltage, collector current and the differences between the methods
in one parameter are discussed.

Transistor Calibration

Key words Aging Screening Equipment
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i E MBOC JHHIH S Galileo Fl GPS ARG HARNE FAUE S IHI J7 X, 7EWFIE MBOC 47557 4
MUERYSERE T, X% MBOC P85 5 B4 PEaE AT 1404, I e B vl 4R A2 1431 (FPGA) &5 LS8 T MBOC I8l {5
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Implementation of MBOC IF Modulation Signal Base on FPGA

YAN Wen-he">* HE Zai-min'> HU Yong-hui"*> ZHAO Kun-juan"** LI Jin-lin*
(1.National Time Service Center, Chinese Academy of Sciences, Xi’an 710600 ;
2.Key Laboratory for Precise Navigation, Positioning and Timing of Chinese Academy of Science, Xi’an 710600;
3.University of Chinese Academy of Sciences, Beijing 100039;
4.Information and Communication Branch of Hubei Electric Power Company, Wuhan 430077)

Abstract MBOC modulation signal is adopted by Galileo and GPS system for interoperation. Based
on studying the generating principle of MBOC ( time division data modulation binary offset carrier ) modula-
tion signal, the characteristics of MBOC modulation signal are analyzed. The MBOC modulation based on
Field-Programmable Gate Array (FPGA) is realized by Verilog. The result is provided by simulation and
test, and it shows that the implementation scheme is feasible. It is of great significance for the research of
the new structure of navigation signal and the development of new generation receiver.

Key words MBOC Modulation Power spectrum FPGA  Intermediate frequency modulation
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Research on a Type of Region Ionosphere Correction Method
of Sparse Distribution Station Conditions

ZHAO Kun-juan"*’ HUA Yu'” GUO Wei"? YAN Bao-rong'> YAN Wen-he'*”
(1. National Time Sevice Center of Chinese Academy of Sciences, Xi'an 710600;
2. Key Laboratory for Precise Navigation, Positioning and Timing of Chinese Academy of Science, Xi'an 710600;
3.University of Chinese Academy of Sciences, Beijing 100039)

Abstract The grid ionospheric correction method of WAAS satellite navigation system is studied,
and the distribution characteristics of China’s regional ionospheric are analyzed. According to the China
region sparse distribution station conditions, MEO and GEO satellites motion characteristics, as well as
C-band GEO satellite ionospheric delay characteristics, the use of distance exponential weighting inter-
polation ionospheric delay correction method is proposed. 1GS published ionospheric data, respectively,
using the grid ionospheric weighting method and distance exponential weighting interpolation method for
Matlab simulation, then contrast with IGS afterwards sophisticated products on the simulation results, the
results proof that the distance exponential weighting interpolation method for ionospheric delay correction
has effect with a more ideal in the Chinese region sparse distribution station conditions.

Key words Satellite navigation TEC Grid ionosphere Distance exponential weighting interpo-

lation method
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Application of the Extended First-Order Difference Method in
GPS Time Error

HU Chao ZHAO Yong-gang
(Kashi TT&C station ,Xi'an Satellite Control Center, Xinjiang Province 844000)

Abstract By introducing and analyzing the principle about Global positioning system ( GPS) time
measured ,time error measured and time error eliminated by difference method, the idea which lessens
time error and improves time precision is proposed by applying to two GPS receivers in TT&C station.
Based on the above idea, the extended first-order difference model is put forward. By using this method,
accurate GPS time for TT&C system can be calculated and the time difference of any two TT&C subsys-
tems in station can be synchronized.

Key words GPS Time measurement Differential positioning

S A 45 9 0 55 1 M TGP

ST BRI A . 2 1A
GPS REEAEN KM E bl E e ey o BB AT,

JUANJS T 80 350 S0 B 5 T 8 1 90 38 5 FURT, AT et 5 i i ) GPS it )

it HOA T P GRS 2 e R C DR AT RE R Ohy Ik A SRR B 1

AW ) BRI R ey IR JBOR B, TR AT 2

1 5]

i1

i A A 2013-07-22, 1&[E HHF:2013-10-29
EZRA A (1989-) , 55, BB TREIN , = ZHF5T 7 1) . I (s H R



.62 - F AT M AR

2014 4F

GPS 2 RS, Jyvli N 2 & B St [l e 55
SCE 2,3 g T ORI GPS e R R 5 4
T TR E iR 22 A PR AN 2 00 e LR, 5,6
WL TR — B 22937 1% T BRI e 1R 25 PR A O
AR, GPS ZR 48 Hh i B B A8 DA ke — B 4™ Jé 22
AWIREN IR it

2 GPS hEEM=ESMMENRIE

GPS 15 2 3 a1 2 A0 i A 4 i D R A% K
K m1E B, T — i 20 b i R R A B 2 A
Z I A PARE , SR e Mo 1Al B = ZE A JRBR AN R &
1 iR,

BE2 PA3

LE1 TR

(x.7171) \ (%2.32.22) (3,3 ,23)

(X4 WY 324)

E1 fhENEECTEE

P42 BRE A 28 58 R Y J5E i 28 558 DA s o4
], 5 DA jORRERAR S F O BRI 205 o, T T
BB Sy o, 5 P R SOHLE U 5 Y T
P20 ¢, MHCLN B p BT Sy ¢, ", T2 TR I
PRATIECALIN B0 5 GPS 5580 R G A [6] 26111 7 A
[y h 2] DL RR o
At=t;"—t,;
Aty =1t,"-t,
T, A5 S AL RN ] Y 52 BRwti & Sy
(t,"=t;")=(t,—t;) +At,—At; (1)
MR (1) DL 1 Ry L R FATELLTE
ITHEH
e(t,-t,)=[ (x,~x) +(y, =) +(z,—2)* ] *+c (At —At,)
e(t,~12)= [ (5,70 +(1,7) +(z2)"] e (M =Ary)
e(t,"15")= [ (270 +(y;75) +(5,72) " ] e (A=A, )
o(t,'1,")= [ (2,=0)+(y,7y) +(z,72) " ] e (At —Ar,)
(2)

T oy eI A AR 11 28 8] B AR A A 5
Nk sx,,y,z(i=1.23.4) — R TE 1 A
2 PR 3 TR 4 78 ¢ 20028 [8) B AR AL AR 5 A (=
1234) — 4 TBE1T TE2 TE3 TA4
MRS 2E LA B2 Wk 0/ (j=1,2,3,4) 7T
T T SR B s SRS IS 8 TR ¢, Pl b TR

o, AL (2) AL A AR AR, I,
FH P 2SR s e 4 0 TR 1A 00, B AT g
TN S A AR HR x,y 2 FHEYRHLIOE 22 Ary

3 GPS JE it a7 38

FIFH GPS H2 AR, AT LA A 32 bl 5 B[], o ]
AR IR XS, 76 BT AR R, B
i A HE L T R USCHLIRT B 22 A K BEUSCHIL S b A
B T4 22 (A, 45 GPS R &G [H]

t,=t,'-At, (3)

GPS RGiHT 5 UTC (Hhi A A ) B T A 3 Ab
ZHN AERP LR R EEAR T Lus, 3R A3 2110 2
ARG B P LA AT S I FH P AR 25K . R GPS
FoARE B EZL SRR E T8, AR SR, T
AT AT AE . A5 P i bR A 2 0, T A At
JEa] U] LA R 1~ 2 B TR AT

e T Ll X 02 2R T Y, AE S BR TAE
S R 6 2 N R O A a8 i L s SN N ST
A, RIS gkl (e s (] e 00 Sl T b 22 Al 4 I
A5 [R]— 0 TR AR 45 s B B 5 GPS RGERT Y
BP2E Aty RS 80 22 2 2 | AR 3l Ao 4 [ 2
W22, B Ary = Avy, - Aty . A GPS A ST I
PRI EE XS, R BE AT 3K ns 2, BT GPS B AEMHL
T8 5 FE 24020 000km , Hoib 17 7 35 AR n R BT
B HE, A GPS T #EFT ] FE X, BT LR IE
AHIE ST B A 98 3l Xof (] — A T [ SO ), AR
(CIROTi Sl W 15| W E A S o & N [y 7 0 1 i W = B
el

4 GPSHENEREM=ZFNENTE
{1 b %5

M= (2) TIE 1, GPS A | PRG54kt
T T RO A B2 %t GPS il 7= A= iR 2% |, B %t



5 2 1]

— R 25 43 T A AE DN B GPS BRI 25 18 1E v (4 7 ] <63

S (VLR H T 22 77 A 5, T LA DR 22 R IR AT 43
5 GPS TREA KIMIRE; 515 S #HA KR E;
S A RmiRE
2557 N B A FEAS LIS (anfhiE) =z 22
VER LI S AT e 6 o >R FH 2243 WL i 7 3 o e £
T2, HE 1R A AL R M T S ARG E
MTTRH ) 2 WML 1A
c(ty'=1,")= [ (x=x)  +(y,=y) *+(2-2) "] 2=
[ (xl_x)z"'(yl_y)z"'(zl_Z)z] ]/2+C( At,-At,)
(4)
MY 25 TR Ary e, BIFEAS B B T 0L
et 90 i 2 BAN TR 1 A R i), {EL 0 3 B T )
B ) O 25 ARG PRSI RS T A B A
PR 4 5, %7 T o AL ) B2 S Ao, BV S
il B2 J0 T AR 1 TR B U 2 25 (B K e v, BT
ZOTETHET Avy , WERRERR K i b1 GPS B[R],
W (4) iy T2 b i Rl S 8 e e, B
FH 2 A0 358 [ 25 L0 ] — 59T TLER | Ay il i) B0 2 2 r
c(t,'-t,")= (xz_x)z"'(%_y)z"'(zz_z)z] .
[ (=) 2+ (yy=y) "+ (3 =2) 2 ] e (Ary —Aty,)
(5)
A ex,,y,z,(i=1,2) ——0 5 M0k 1 ek 2 1)
25 6] ELAA A
TR AT UL V25 TR T Ar e, BIEEA 1 THBR
TH DA RMIRZE LA R iR 2%
TR A W Ar,, T LAT DL R R i b T
GPS W], #7 X o,y 2, A —HAS R AL B 2
AW A — A B CORS B R s T R
(AR A E8, T LARASAR o RS 2
XoF st [R5 22 5 A 7 VARG I — UL T B 2 A4~
WU XF 2 91 T L A SR 2 (B B 22, Ry — B 25 0 A K
DL, FEU(S) IrfE T BRI 2 AT AR, 15
[ Co=2,) +(yamya ) (22, 12
[ (o=, ) 24y =y ) P4 (272, ) ]2 =
[ (r=x) 4 (3, my0) 4 (2m2,) 12 -

[ (xl_x.s'Z)2+<yl_ys2)2+(zl_zs2>2:| 2

(6)

A,y ,z2,(i=1.2) — 5 TBE 1, A2
25 (8] LA AR b

TR L T 25 7284 Ar e, Arg o, BIBRTH
B T S22 OBTLI o %)l 22 B AN P s i), ST B
T BREMRZE RATE R, B 2250 A%
AT DASR S DS A RS A . ) 2 R) B2 e v
BB, TR R T Avy , ASBEAER b1 GPS B
&l

5 HMEBREEMTENNAREYT R

IR 0 K0 42 356 45 2 GPS R 4t , Al 2 #ph A
T R B AR G, B ) SE vk O e R O RE A
(2) , M FE ML A bR RN B AL A b 22 R R
X (3), 155 GPS RG], Z I EEE T 4R
LRI, T DI A I TR B T vk, B
TR (2) B, D BN B AR A, AR
FN Y Z A BB 22 ERF- 2 TH PR AL IR 22 (A5
4 TR R GRS TR

M5 4 90 3 Fh 220 v 7 I 1 L T LU
LA PIE GPS RS0 [R) AL WL R — 9 T2, o7 i
Ji) B2 5 AV 3k AT LA A B0RE BE 55 v 9 i T GPS B
], BN P GPS & Gu iy 7 B A 18 2K i Ul
i, B (5) x,y 2 (0= 1. .2) IOME T A,
TRENE SR ST R, R AR
GPS LA AP 22, AT LISK H A~ GPS $20ebL i)
b2z 2 22 A9 B Pk b [ 2515 2%, SEBLN T GPS
TEMAT 2 DNRGEMEIELXS, @S AT R ] DL
S AR PSR L Y B 22, BRI R (3) T
35 GPS ARG E], HhTIZ R bR T 1A 8 R
25 TR B PR 22 is2 e, a] DA S B AR 5 Y 1
GPS HFJa] 38 5= 38 fin 7 FEA B, o ml LA Bk B AL
o

i 3 B0 5 8 B A GPS & 4t IR A W
[l —W A, (5) T’

C(lrll_trzl): [(xz_x)2+<y2_y>2+(z2_z)2]1/2_[(xl_x)2+(yl_y)2+<zl_z>2J1/2+C<AIR1_AtR2>
C<trl,_tr3’>: I:(xS_x)2+(y3_y)2+(z3_z)2:|I/Z_[(xl_x>2+<yl_y>2+<zl_z)2}1/2+C(AtR1_AtR3) (7)
c(ty'—t,")= [(xz—x)2+(y2—y)2+(z2—z)2:|1/2—[(x3—x)2+(y3—y)2+(z3—z)2}1/2+c(AtR3—AtR2)

Krow, oy 02,(i=1,2,3) ——r 500, 1 055 2
Wk 3 /28 o) B A Aebr, SR AR D7 B2 0T LIS 3] GPS

RGN R AT P RG] 1R 2 |
(% 69 1)



2014 4F 4 J] F AL M E AR Apr.,2014

34k Fo Journal of Astronautic Metrology and Measurement Vol.34,No.2
X EHES:1000-7202(2014) 02-0064-06 FESES . P228 XHkFRIREG ;A

SEEIMET GPS ESHEMR

B FIEREC (TR %

(BZEIRFAFHNELZEIRFR, HL 710048)

W E oSBT S RMIUE GPS LI S R B HLAL T 12 55 3 RS B GPS {5574k
AL IE R A28 A% SN A5 5 A AR MERE . 0B 1 1 S AR SCHH AR ML T FRT Sl 2R AR Rk 5 1h 17T
FET ARG FPGA SEBUARHE  JF R AT GPS {5 S 07 FLA XX Bt i al A PEdE AT T AR B UE . 25 R 3R WL 750
EAAS SR B 1T 000m/s  IHE A S BTG DL T BT FFT AR5 AT LASE U5 5 i T SE gl

KR SrEfR% HlHl mEssh  RIEEHE

Research on GPS Signal Acquisition Algorithm in
High Dynamic environment

CHEN Dan KE Xi-zheng HE zhen-quan

(Xi"an University of Technology, Automation and Information Engineering,Xi’an 710048 )

Abstract  Signal capture in dynamic environment is the key technology of the Global Positioning
System( GPS) receiver. The phase delay of GPS signal and doppler frequency shift are produced by the
receiver within a state of high speed movement, and the signal capture difficulty is increased. Two
algorithms including FFT capturing and sliding relative to capture are analyzed. The FPGA
implementation architecture based on FFT capturing algorithm is given, and the GPS signal simulator is
adopted to verify the feasibility of the design which can capture signal. The results show that capture
based on FFT algorithm can realize reliable signal capture in the navigation astrology for carrier rate of
1000 m/s and acceleration of 5g cases.

Key words GPS Receiver High speed movement Carrier acquisition
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Abstract According to the fact that the isolated analog signal conditioning modules has problems
like type redundancy, multiplex parameters, heavy utilizing rate and manual evaluation is time-consu-
ming, laborious, inefficient and fallible, based on the VEE Pro software-exploiting platform, the system
of automatic calibration of isolated analog signal conditioning module is developed. The system contains
three main moulds; instrumental information recording, calibrating and printing. The test data can be dis-
played in real time, and the data can be processed and archived automatically. The results show that the
system is easy to operate. It improves working efficiency, reduces man-made errors and ensures the verac-
ity of the test data.
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Evaluation of Infrared Detector Equipment Index
Based on BP Network

WANG Ai-liang' WANG Ai-li* ZHENG Yu-hang'
(1.The Second Artillery Engineering University, Xi’an 710025;2. Xi’an Polytechnic University, Xi’an 710048)

Abstract Infrared detector equipment is an important part of infrared system, and to evaluate its
performance has a practical significance. The main impact factor is analyzed, and environment tempera-
ture, relative humidity, visibility, radiant flux, target height and detection range are selected for evalua-
tion index. In view of the nonlinear mapping function of neural network is good and the characteristics of
high precision,the BP network evaluation model is set up, the experiment expresses that the method is
simple and effective, evaluation precision is high, and has more actual application value.

Key words Infrared detector Neural network FEvaluation model
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An Evaluation Algorithm for Image Sharpness Based on
Energy-Grayscale Distribution

LI Miao
(Delegate Office of No. 431 Factory of Navy in Huludao, Liaoning 125004 )

Abstract An image sharpness evaluation algorithm is proposed to evaluate the quality of image
which has been optical filtered. The theory and process of this algorithm are analyzed, which attaches im-
portance more on the influence of light intensity on the quality of image than other previous algorithms.
Compared with other image sharpness evaluation algorithms, the experimental results show that this
method overcomes the disadvantages of gradient square function, and would be effective in the evaluation
not only in the automatic focusing field but the general images.
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Research on Related to Tracking Ship Electro-Static Discharge

YANG Yang CHEN Wei LU Ying LIU Jia-jia
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Abstract The electrostatic generation way is analyzed, aiming at the electrostatic hazards existed in
the tracking ship. The modification of the tracking ship electrostatic protection is researched according to
electrostatic protection principle of suppress the accumulation of static electricity, building electrostatic

discharge channels, and standardizing operation behavior. The effective electrostatic prevention measures

are proposed in the aspects such as personnel, equipment, earthing system and environment.
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