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The Consider and the Approach of Research About CASC
Metrology System Construction

HUANG Xun' LIU Yi' LIU Zhong-bai’ HE Xu-long’
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2. Beijing Orient Institute of Measurement & Test, Beijing 100086 ;
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Abstract  All factor of CASC metrology system construction are introduced. It analyzed and thought
the difficulty, look into the future of metrology system which focus on metrology assurance of airspace
product is put forward, and then the aerospace enterpnises metrology system construction ,airspace prod-
uct metrology assurance and their development direction are researched.

Key words Metrology system Aerospace product Metrological assurance
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Research on Redundancy Inertial Guidance Used to
Set the Initial Reference Field Calibration Device

CUI Gui-li' FENG Wei-li' QI Ying-hong® WANG Kai-lei' ZHAO Tian-cheng'
(1. Beijing Aerospace Institute for Metrology and Measurement Technology , Beijing 100076 ;
2. Beijing Institute of Space System Engineering, Beijing 100076 )

Abstract Spacecraft need to meet the requirements of long standby, long trajectories and high ac-
curate orbit . Generation of carrier rockets from a single inertial platform navigation way, improved redun-
dant guidance system for multiple sets of Strapdown Inertial Measurement Unit. when rocket in the flight
of the heaven, a customary group as the main parts control of rocket flight, the other IMU is a hot backup
state involved in the redundancy judgment and takes over the main parts work while the main parts failure
. This requires site calibration of the initial angle difference between the Redundant Inertial Measurement
Unit before the rocket flight. The use of photoelectric goniometer principle measure the installed initial
relative angle difference between Redundant Inertial Measurement Unit . We discussed the calibration
methods and measurement equipment development program, calculated the measurement result and the
proof of principle. The experiments show that the measuring principle is correct, the test results are accu-
rate and strong maneuverability advantages.

Key words Strapdown inertial guidance Redundancy technique Photogoniometer Calibration
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Measurement Technique of Motion Attitude to Vekicle
Based on Stereovision and Its Application

WEN Ju—ying1 LU YingI LIANG Ya-jun2 ZHANG Qil CHEN Shi-li'
(1. China Academy of Launch Vehicle Technology Research and Develop Center, Beijing 100076
2. Beijing Aerospace Institute for Metrology and Measurement Technology, Beijing 100076)

Abstract  Aiming at the demand of spacecraft ground test, the basic principle of measurement
technique based on stereovision is put forward and its system is built. The experiment results is presented
that the proposed method had high accurately, and position and posture of the aerocraft are acquired. Ac-
curacy of the navigation and control system was assessed, which ensure the accomplishment of experi-
ment.

Key words Vehicle stereovision Attitude Measurement

AT B BT , 38 sk P19 40 B AR J Bk
FRPEFEMR T O B, 45 4 5 5 B0 M0 i 2 11 0k

AR K B SN e R T e D EBRIE R SRR, SRS B AR T
TR S, 3 AR i e s ks SRR I B g BAT IR B MR
WL SOGER BRSO G IGPS PR A5k, sppkogt 2 TR B ERR O, TR T AT R T
SRR AT 482 AR N s, 30 CRTCHIRR v e A5 Bl s ) it R 4 B 5 5 25

1 3]

i1

Y #s B H#A.2012-08-23, f&[E] H H#:2012-09-24
EBR A BRI (1983-) , 4o At EEHFFE 7 1A« 1R g A A



552 1]

T AL ARLE ) RAT AR 2 S EE A I B BRSO H] <13

SHRIZER = AT A

B AT o s T R R T OR, AR SO — o
BT MAALE Y AT 4% 12 B B I R T v IR R
TR AT B HAE T, B LR RS

2 wTHRESFHENSEER

HRAT AR R A o A TR B
AT EEE  BGEE  F RATa s s ZUR T AR
FLSCHIATADL b K RAT IR W8 ML T AR ) 6 AT
MY, g R T B AN [ R A
AT sh AWM & 15 3] =407 22800, 5o B8R #HIT I
XT, X7 SR B AT 7 A R 5 SRS
N B A B RS B0 S A SRy ™ 1 g
ST E LS R, AT AR X SN I
DARER Ok (I

1) AR A Ot

B, AT A LR B AR R IR
b AT AT o sHLAA 1) S T 2 o LA B R A A
T, iR FH B A Jgs 14 7 28 SL 2 %5 2 34 i
TR, LB o J X S AR 3 S P A R KGY
M) , DAL A S I 7 vk SR A AR 4 X

2) S MERA R | v I

KATER Y 50ms S8 — A B AR S E, Sb
BRI R G R 2 D S i 5 25 FH T
AT e s s i, iR ER
P B 7= 2 Smodm A A E R S AR/ T 2m
x2mx1m, F KA EA/NT 8°/s B ’iT#viz sl
.

3) PR me ) [ 2 fioh 2 A5 5

AN 2R G0 SR RE e s e N il AR S, 5
B RGE TAE, RIEZS s 2480 5 R g M -
D S A — 35, DA A S iR 25 T S
BRI LEXT

3 MERER RGN

3.1 EXFEIE

FET SRR DE 138 B 8 25 T £ J 22 R FH
WA 1 AE 504 23 T 457 R G 2 G A7 5 ) A o
NSRRI 7S A B RS, FETXUE AL
(132 B LS M 5 3R R e S5 i o F =4k

S NN R TS 9 S S = v I R A A =0
=03 SN N b D B e DR SR (1S i L
i, it EHR AL BRAS B) 22 3e AE HARIR L LANRRAE AT
PR BIL s R, TR R EARYE EAEGE A LT
JECR, A E R PR A 10 2 18] 7 B A R R, e A
PR RRIE £ A9 3D DEC s X, THAH W 432 3
SR 1 T S AL RE Y E bR A R
HE

B1 ETFiEAnpBnESNERER

W o—xyz AL T AR bR 2R Y I i Ak HL e #%
FRABBR RN O-X)Y s TG HLAEFR R A 0, -2,y 2, ,
BIRAAR RN O0,-X, Y, , AN £, R FP-R20E
T 53500

Ty T, T3
r, Ts r6] , T =

r; Ig Ty
KR, T ARG 0—xyz SHRAGHL 0, —x,
2, 2 [F1) P T 2 R R R i B
x =zX,/f,
y =zY,/f,
_ filft = Xn)
_Xr(r7X1 +r13Y, +flr()) _fr(rIXI +1,Y, +fzr3>
St = Vi)
Y.(r, X, + 1Y, + firg) = f.(r, X, +15Y, + firg)
(2)
Ko f— G IA R f, — G BIA
RUERE X, , Y, ——3 90 R 28 0] J5 76 2 B AR ML g A
FRE X, , Y, —4r 323 (8] sS FE A AR ML 0 AL b
(B 52,y , z—53 0l R 23 [B) A I AR bR 2R 1 Ak

t)lf

R = (1)

t

tZ

4




14 - F AL M AR

2013 4F

1H.

CHPI S AHPLERRE £, ., F12s 8] S FE 224 AL
T ER AR, A OBEREHE I R FIPF-RE SRS T, 5K 7T
PG 228 Y E B — s i A6 bR . BT PIERAR ALY 23 (7]
B ) K Ao f A 5 AN 1, it AR B i 2
XTEAGHL S B AT b, I i 57 25 [B) AR AR &
ST H AR bR 2R Z B HERR G R
3.2 REHEH

BT S AR (18 B A B R G R s o PR )
FHBL  SEL S TH I A2 B8 Sk | s FE LED DGR Rk
R HUE R AR R AR R AL
RGEFHR, K2 ACE LI 2R G008 AE K

e e e

B2 WBARNERSGEGFIER

FEF LRI ()2 s A R 458 BB
AEANT .

1) B PERMAL, AR EEL .2 5321 728 5%
FRn WA . 110Hz, ¢ %6 58 £E 55 Sk HA 8 E%, F T3k
AP E LIS

2) st LED JEiR, R S E U, AR LR
A 5 ) RAPURE G TR 2 B S Ao A 1 s o AT LA S
FEHPREE . SCIRBTH BCA R B 5 T8 Sk i v, S8
P 3= 30 BE BG5S AR AL R

3) GRS, TR B AR AL 2 1) BR (5
BFALRBO TR, RS R 3 15 B .

4) B AF AT R v A T A [ 8 A T
BOARATAE | SO RO A R

5) 7] 25 finh e 4 ol 2 , F WSO Hb T 00 A 95 1 4% K
(4 ) 2 15 5, P g 7, 9 1) 79 A4S A BIL & 35 A o
100Hz [F2PA5 5, & BRI E, A 3 R0
EH# TAE,

6) ARG E A RGN L, B A& HH
BUARE MR A BN S A S A T B, 43301 SC 9 — 4
PG5 B3 =28 R BAEEAR LK H bRz s
AR =

4 TRITEREHERIE R A SEA

4.1 BERBRSEHRT

FRATA B R G th i E RS i A
P s B8 a R B 5 &
BB A S A, A0 s, T 0 2 4 05 £ % )
AR, 15 B AN it 2 G PRk e 3 I 4 TAE , DRI
- RS iz sh B AW G WA TAE, K 3 Ak
el RFAER

[ A S A S
BiesE
BB
W ERG o
i Gk
wEWEE | By
ok RSB
f f
| A B |

B3 XTHREERRRRIER

BHE R G K2R R T, i o
i B8 2 A S 1 R S AR R R AR AR AR R JRR AR A
FAH T 5 AL R AR Z (R OC 2R 5 [, 3 2l 2 25
It R SRARRR IR L B AT RMRCR 4R e —
AL BR RN B A A AR R A T3 e B L X
TE 2mx2mx 1. Sm B A, M= BE 25 Sm B, (Vi F%
PR EIRZE N £0. lmm, fIEFSIREIRE N
+0.5",

TERUORERAE T, 12 3h 280 & R GLRES I
M A% R G0 shE 5, B 100 Wi/ /3 B A T
RAE, TC R MG, QA M T 5
4.2 NEZFRHH

ATl i o R  ds B B AR W i R R
1 7 RAT AR A B o R A I KR, S T A
PRAR AR R AE AR AR bR AR T A & R A AR
JEE R 2225 A 00 S 0 ) LA RS A LS R
wizsh o —3, WES R E SR, K
4 iz B 25 I AR G A B SRR 3 A AL RS
ERE



HT AL AR R AT AR IS

B AR B A B R <15

BAEM/C)

0 20 40 60 80 100 120
t/s

() E&mBEHHE

600
500
400
300 A
200
100 4
(1
-100 A
-200 A
~300 4
-400 i .

~500 T T ¥ T T T T
0 20 40 60 80 160 120

t/s

(by friasE

SEBE /mm

B4 SMUAGRERSHMGBEELEE

2 ] — HTZUEI’J?%LJ”’%J%%%DLzﬁjﬁ Uk
ARG LM MO B R ] R G
5 AN 5K 2 XTFﬁqu'fﬂn**f“ AT 5 1% A

RERIC)

0.04

60 80 100 120 140 160
t/'s

() A X BHE

20 40

Wik, P S A b RSN R Y 2825 A AN LR HX
.
25 l. ............ Xﬁ]ﬁ]
20 /
1
154 /
g /
B 10 ;
£ ;
54 /
0 C PN —
-5 ‘\\ ey Z T

20 0 20 40 60 80 100 120 140 Ie0

t/s

(by G HxHEHE

B5 ShuFncd bRISHIGH LR

HT 2S5 A HE R S T, i b4 i 2 40 S A0
FREAR RIS 5NN B N LB MATAE IR 2,
IR 1 IR IRZZ AR/ IREFAE 0. 2° LA ; T
MR ZEBOR, SR LM T, B I B2 AP iR

2RI B EIA 1,20, B IR AL AR AR A
R[] AR, PR 22 22 B R (H IR 22 i i i i 15 4
PR E MR IR ZE . ST, i EEH ARG RS
R SR HBER 2 A 3 f“?ﬂf"% AR, SRR
BEMMERK,

HIE RS L R 3 B RT R SAA X o) (37 7% 1% 22

Ik 25m, AT, AR ZE R M T B 4 R
Gifo E ARG L, TR ER2ZE RO, I ELBER [H] %
BHEK

I, 12 B LA & R G RS A i %
BTN, ST R MNE il R, 40
Wi R G L RE A R, A e 22 rh etk T
P AR AT A S TR T B A
KiEB IR, 12 g &AM R G i ™ s dil ik
Rer AT it T HE S HHIE, BRI RIE T 76T
ATHERE (THE21 W)



2013 -4 H
$33% F2W

FALH B A

Journal of Astronautic Metrology and Measurement

Apr. ,2013
Vol.33,No. 2

XEHS.1000-7202(2013) 02-0016-06

FE 5K S . TH744.5

Mk ARIEAD . A

WA FEEARMNEMRRENEFHNA

oo X B ORARME ORAET KRB R OB

(1 b FALFE B X ARBF LA, LT 10076;2. F BAF e w F 25257, L7 100083)

B OE MFEMGH BT OGRS, IR A X AT AT, S5 S AR AR
A RO TR IB AN T R R Z I 1 aUR e R A 1 2 s o A R 20 IEIREOE R s
FACHAR B SRR A FI M, O J BN T 5

KRB wobds W S REIRKL

The Application of Laser Radar in Measuring Mesh Antenna

HE Yan' LIU Yong' WANG Dong-Wei' XIONG Yong-hu’ CHEN Xiao-hui'  YIN Qing'

(1. Beijing Aerospace Institute for Metrology and Measurement Technology, Beijing 100076 ;
2. Institute of Electronics,Chinese Academy of Sciences,Beijing 100083 )

Abstract The principle and the structure of laser radar were introduced, And the theory of the ab-
solute distance measurement was analyzed especially. With the technical merit ,the laser radar was ap-
plied in measuring mesh antenna and the adjusting before antenna’s RF test. The measurement’s result

proved the advantage and the adaptability of laser radar. And future of the instrument was expected.

Key words Laser radar
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Research on Measurement Technique to
Thread of the Large Size

TONG Yan MA Yu LI Lin LIANG Hai-long
(Sichuan Aerospace Measurement and Test Research Institute, Chengdu 610100)

Abstract

out researches, such as the application of the laser triangulation method on thread parameters, data-pro-

According to the difficulty of measurement thread of the large size, researchers carried

cessing algorithm and so on, made a breakthrough in testing the complete contour of thread form, built a

device with thread testing and calibrating so that achieving contactless testing for thread and meeting the

demands of the large size of thread testing.

Key words Thread paramenter

Large size

1 35

i1

TERMIFAE 7= i SR SUE AT /A ATz
N XTAFRERAE 1 ~ P185 JuFE MRS, F
PR ASIN 7 1% FEARHR 0] LA A2 T 285 7 it v P )
AR RHRBGE LA (T M200) , D2 AG I X £
Fe G R A I 757 SN iR 22K, I HLAR 5y i
BRECHRAEIGR S ISA g T fifp sk — Az 00
R, FATTLABOE = A 2y R LA, W] 1 AR SR I

& B H#A:2013-02-25

Indirect measurement

FHERE R JFIFRE 1 A 42 M G I R 20 2 B0 B WE

2 RGBS B R

RSB R RSP AR, A B I 1 Pk
B AL 2 (] K [R] -t 8 S BB SO T B )
AT R, ST = A AR L S A8 S S A &4 g S
%, AT SR SR A o 20 T By PO R A S

EZ BN AE (1976-) % Wit SR TR, EEHFTE Iy 1) LT ROR



552 1]

KRR SRS B AR =23

o HUMHESE e 5 = AR A 10, anisl 1 B
-

E1 BgelRERER

LT SLHE R 5 OGBS A5 A 1 TR IR AR R 4
T RUER R B TR | B 0 Sh il R g it 2
RO AU 22 09 5 7 F s 2 T AR ar s
QOB 2N

T 100 25 J 5 M MR 0 G 0 45 SR P B IR 2 ke
PR LR R 1 R A F LK-G30 /N
I AL AT A IR SR T A I Sk . 1%4%
S A 5 mm , HZ 1R 22 R +0.05% Bk
RETHS L 7 28 R i R 502 AU 58 0 () N+ Y5 L F v
ART 4mm) , XEER BN 2 7 1% 2% (24mm N
PEIRZE N +2. 0pm ) B R

3 BYUFRREHIERERAE

YR SL I T4 B A 1) SR £ S Ab 3L S IR SRS
MAES5 W% O B R RAT 55 25 AR5, —
A TPOBIR I RS, RIS R B
B R . B i A B )R ok — i PR
R M st R A5 2 W] LU T 280 TR A 8o
3.1 HEEEROLIRMRE

e PO AR A T A AR ZR 7 R S SR e b 2
R R, 38 A e T L 60 LA AR VR (G THTIR R )
PR G O A PRI, ARIEARIECE ) B RE
TE XY SE N X H1ia 4718 8 (0. 01 ~0.2) mm,
SO B AL SRRV X 10 X AR TR e o B
31 (8 ~20) mm , 15 B R — {57 B XTI A A b {1 S 30
P RAL A SR, 4% B /D S LA TR AR F
TR P B [0 A bRl M B4R 5 7 5 MR
JiE%% 90° , 4 il 145 31 ] — 8T ey B2 A 1) 451 i B30 Ak

FRA, FECILG R RE v, BEARAFE LA TR 25 (UK
FHMAE LB X [ ARFRE SR KT 0. 01mm, Hy I
SLEM Y mEEUER 2 /N T 0. 00 mm,, S, B
KRGS SR SN E e & Tl rhoC A AR EL
3.2 By FRREEREERE

PR RIRECE T & b, T sh L AE
I O AT I B O AT 1R G R B0 T
R PO IR ORIE AL T R A MR 8 e £k B
T, FETTIR Ty R ) B8 S U SR O B A Ik
Tt B PRIE OGO B A% SR 1Y L S T
T TURSCE R T, LI O B AL B 1 352
AT IosE K, IR S R R R AT, W
Z TR (7 s i1 B K TR gcE iR ),
MR YEAZIE % 5E 32 17 A # (0. 005 ~0.02) mm, 3K 3
PURHESR (9 57 A5 SO R B Z s i B 2 T is
17, PRIEHOG S 59 S 3 56 B AR SO RUAR R, 4594
SERUG T BRI A E ; 7 G RO 90° 4% L) I
T35 A5 B0 Ry R SCF RS A A . R
EFNIRSCF BIAR R AN 2 i

s

o 8o s
AN A A S W A w—
/ / \ / \ JA

\'\\ L// \\// \‘L //'/ \\L"/ \ // \\u/ \\

\f A

T T
A% 45l 48 -0

i

! ¥ i i
4.2 0 & -t -4 & 6 5 %
I \ \ /
\\ / \\ /—\‘\ / /N r\\ /’\\

AR o/ /NN

\ / \ W, / \/ Y / \

\f v / Y ¢ .
-5 -4 5 0 &5 -4 -5 &

B2 SBgFRREEEEREE

48 A% -315 -

21

. oy |

2454

T
-4 -4 -4

HUBHAE S A A ARSI 2k 7 1) AR s R 5, £E AL
PRABAR R T, 25 6] 4 KRR A R 5 Y AR ARAEL (0, y,2) o
1 T HOCOL RS A% AR MR T HLARAE 2R 1) S2AE T 7,
WE A AR Sl TTTAT 4 2 (9 AR bR 07 B 5 R, T OB Ar
AL AR B LA E AP N B S O] 2 [ 58 1 2 I
S5, HR ST B AR AR RGN THZ AL AL T E , O
H M TROEH 1, e n] O, 30667 8 14 &
T B AEAUNE Z2 2 5] A bR 28 58 HP A9 25— T A2 b
F W T IO ALRS AL e 7 AR T S AL Y [ 4k
(B MG —, XA I H A i s gl (IR S0



C 24 F AL M AR

2013 4F

FL) BB — 35 R LA AL B 2R %) 48 X6F A i RO
FEAL AR A AFOT AR B A B, BV 1 09 AR ARAEL R (L y
2,8) , DA A 1 I 0 2 24 T A A -5 A X Al b
ERZEEEEE . BRI AL B Es i E S 530t
HP S A5 TR 0 B 2 A 2 ) AR A R R A R
B, XA 25 SR A RE ), WO 25 R PR 2 s
3.3 REEELE

B A A O AL R R 22 L S
FReAfliad B 2L B R . e — G I
PRI, X F A R R 1 2 N e B R A T /N g e AL
R 25 B0 U AT 38 A /NI S S T R A S A T
e prey AN = = SR O RTA 0] QU A S 2 B
ANGEAR Jik i rT v it b G I )R R 1R 2 A A
TR H AR

MR AE R B B S AR T
N % R M ARG IR ARG IRZEN R
IR 22 SR S5 40 () iR 22 MR A0l 22 %% RS A A
Ko LM BUR R A b = A s 2 TE
(14 S AL G S R T R s 2 D) I A
AR, YABRIHERE MR BN 5B 1E REL,
XPEEAR IS AT BRI TEIE , LUE IE 5 58
E A S AT e TG G, TE LM
KIRZEMRGRE T, 5 00 4 B 32 5 X FL
BEAILDR 22 B PR Rh 5 202 1 307 108 B A& Al
PLUEUE . BT UE T R R B DR A R
HAUE T S iR A B B8R R 2 R AR B B |
DA B8 I AT DL S A R A S g . FARA IR
W AT 5 e 5T 308 3 i e S N T AR 5 SR R
) P UCE A DR 8 , PR L R DB U 2 I T A5 ) 5 SR
W A GBS BIORS B 2 AH A 2 B0 A
PN 3 1T DL A b 852 1, 3 21 - 259 308 D8 it 4 A %
U A RS ER M 2 e A T B R AE R SR T, A
MR IE & S R R AR S ERAERE S, A
TERFI PN e Az S B, S8 T % SR 80 2F 70 4 B3 4
P uE AL B | 3X TG BEXT T 5 SL A AL PR 2 O
ZH,

4 BISHITE

4.1 PARHEENLRRRE

AL e 0 WER 5 A S DA A 2 ) 2 (] A b R
W, RSB HOR AR TR ach.OoZmiE L, it
AL SRS AR T 5 — T AR IR S 2R 1Y

-0.7

-0.8¢F

0.9}

FEHL Y/ mm

= AR

0 005 01 015 02 025 03 035 04 045
ZAERBBALZHT 1/ mm

3 BBy M72x4-5g TT iBZhEHiEKRS
FHRMARERHREE

R LY TN L

WO AR AR 8 TEAE SR 2 fh L1, Bt A
bi 2 B S B S AU AL bR 2R A AE— A [ i AL
AR | SR T R 80 2 B0t R i oo
AbFE IR bR o 8 R SR AR AR B T e R
WG I (v, y) TEHURAESE T REE 2 (E 1 A AR
{EL, WS 76 ML S5 4 1T AE 2 2 — A B A A9 A
B o
4.2 HFFEFEOUE

VAL A Rt Ay IR 2 M T P39 oY VA
FoAL AR OO A S AR Z 1) 332 Shih 2k Al
PEAR LS, AR IR S SR 0, e R Sy SRR 1 =
PR R AR 5, MR P R a2 1 PREL
8, =f(P,as2) , WLIE 4, =i R & L5002 R
B S 3 T — B e M P A R R RPR AT L
WiE P,a2 FEESH, R H RN E 25T
T ) L ATl

"
P2 P2

11/

4 BYFRRHRRHXATEE



552 1]

KRR SRS B AR =25

4.3 RAWBBENSELE

FRBAIENE 5 B AR AT T3 50 Bekb 3 )
PRAR S RURR R %) 2 T, A0 S 2 i 0 4 1 S
RENDehr T For Hth & B, I RiE2 515
WA SO B BB 60% LA L, X
T A AR 4y, BEARIE B S BT 30 4, W
K5,

/ (-447.453.057 8)

Bs5 HEENFIHISRLER

4.4 WBUSHITE
TEEE - B 3Eat I, oT LUSE RIS A B 4k 7
BB (k,b), Hy=kx +b 15

n

nzlxiyi - in;yi

k i-1

n n
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i1 i1

R

ZH(k,b) 2R IR A S BT R LR,
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FRAE P AR Y RE S, A8 2F BT PN 1A R A S 58
JERRIA5 1) 1y BRIV A i 7 1 [ A B2k, BV R S0
AR SEARTR 73 45 T AR 0 o 0 AL A oF B AR T
2, AT AR AR 48 2k R 23 i 0L 5 , M kT
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6 HEHEREE
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YREE PRI TR T T S0 R R, -«
=, —x, i 0B p =l x, —x, | . THEHZE TRy =k
+ b, 2406 1 SRR X R B RE R A

3k,by — kb, — 3b,k, + kob, + bok, — byk,
p= kok, + 2kok, — kyk,
B AR S (B O e R 25

R TR SEBR A i ORIE A R AR Y
Hh o2k SRS AR T BT, P T2 A T R s R AL
(0 2k 5 O B A5 AR 1938 3h I 10 RS- A7, 7=
A TF SR TR DA% , 57 L R R MR 28 T 4 G b 6
T A 1S (AN R e R 2 T, 2 1
AT 8 Fis

ERIES DS
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y FRIF Eff‘é*léfﬁ:
£ /2 1:31° 32 43 R:31°33/39"
i )
5.999 020 186 104 61 /
. F, %{é
b 199.101 234 100 241 -
o %
X 195.448 053 301 051
I
E8 FRLFITEREE
B9 BUSHITELERE
A7 B, WLIEL 9,
W IEEE ST 3T 5 el & 2= (1) 2903
5 WELrSE LS RISIE BrpAr PR A IS I A M BRSSO
#1,
JRZEOK A T2 5 6 M200x6 -6 ( T) 2L o = Ruwe = R (1)
F1 NEEEHEIE
- S
1 2 3 4 5
d,/mm 196.030 6 196.031 0 196.030 4 196.034 9 196.034 7 0.001 9
P/mm 5.999 4 6.000 1 5.999 6 5.999 6 5.999 6 0.000 3
a/2( 1) 29°54'28" 29°52'06" 29°54'39” 29°51'49” 29°52'27" 1.2
a’2( E) 20°56'14" 29°56'02" 29°57'54" 29°58'14" 29°58'06" 1.0’
f MA00x6-6g( TZ) IBELIERL M200x6-6g(T) IR ¢ 4ETRIE
SUARHES T &, PA525 S50, F R A B
BRI PR 2 SR AN 7 R 4 A T R, 4 I E R T 8202 A S U O = f0 35 R 7

(2) AR EA SR E A8, 3045 R W 2,
iy =yl

E, = (2)
JU + Uy
x2 SHLERRWIE
S Z80 | MEE ZH(d E,

d, | 396.0138 | 396.0115 |0.28
M400x6

P 6. 000 5 6.001 6 0.49
~6g (T7)

a’2 29°59’ 30°03’ 0.71

d, 196. 032 3 196.033 4 | 0.15
M200x6

P 5.999 7 5.9998 |0.06
-6g(T)

d, 29°55' 29°55' | 0.00

M2 Al E, {35/ T 1, il R Bl ] 2
3R, AT LT R THIR S B A TA%:

% BARA BS540 TR R SE A B
R A FAEE T RECRG IE Hs &, S T AR flAS:
N, AT R RS e B R RSB S I FoK

S ik

JRIERESE. JUAMT 15 bt B et it ,2002.
PR T SR A A i SR B AR IS
WL 22741 ,2005,39(8) .

ROk B b A, = A b ) St A1 4 ik = U o A 2
T A g . A LI R ,2006,32(1).
T HE 0 LU A RN VO = A BB AL IR I 4
ARBULR. B ,2004,25(3).
JEISR, ol R R BT Sh A ARk I T 1 — B R Ay Bk
FENR SR A A B e 1 . b Tk K2R 4R
2000,26(4).
JIF1059— 1999. I AN f 5 B 13T 8 5 3R7R. B R i
AR NE R, 1999.
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The Reaserch of Data Acquisition Method with Real-Time
for Angle and Linear Encoder

ZHANG Xin-lei GAO Yang LIU Ya-chen MAI ji
(Beijing Aerospace Institue for Metrology and Measurement Technology , Beijing 100076)

Abstract The high accuracy angle and liner encoder are used widely in metolgy and measurement.
In the field of servo control for INS Mesuremend Device ,to improve the positioning accuracy and repeat-
ability , rate accuracy and stability , The data acquisition circuit with the high multiple interpolation are
applied for positioning and rate control. The data acquisition method in the Real Time System is Reaser-
ched with a multifunctional interpolation counter circuit (1IK220). The method acts markedly and effec-
tively on the precision servo control in practice.

Key words Optical grating Encoder Configure register
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W% 10 ISA 2871 PC LR BRI A R4 1
EIRALSER IR - = I (S SN S RiIR/ e Ewa = Xl K/
JE 1 PCL 2k, T HAT e A VA7, A% i
o, AN AL PR VE RE S ), JF B A B4 B AR S, T
ZHT PCHLA TAL I SEHL T, I K JEF Jm 8 B 2k
(1) PCL AR AR R OB Z B 0CHE . X FAE S
st ) 14) Ll ) AR 0 4 208K, Ay 4R v A% TR i
KA MRS, PCT 2B R A48 R 78
SEETERAE RS T B R AT R A A% AP L
I 3

2 YRALEE

i, 33 7 FH A0 4 i 28 R 284 SE M A % hi
W as Mg BN (R e AR R Ay
By e BH A5, R DO 4 5 25 T R K 1) %) o 1 e
o X e A g S R 2 B AT SR R
G 2 DU g SRS s £, DUl FE L
RCN829 Ml th T~ ff1 BE 43 FE 12 25 £ 17, R HTiE 5
LG, 454 i LED &JGHF B hfs
SSRGS A FROK FR 58 Rl R B S, #4455
A, A L& SR A B 2 20 1 iy 34 1
55, [RIRHE T 2238 G A 1 S 220 B B 466 %o A 1
5o DG W AE {5 5 ENDAT F1 1Vpp, I
P59 2 H A0 e 00 B A B/ B S i B
B, Horh ENDAT PSR 180 & H R IF A1
HBATBTEES g B S 5dE . 1 Vpp (55
K IEAR ARG E R A A& 4 X 2
T L O, R T S A A, — e
Mt 1 20K — A~ sk A BE 28 S 525 (5 5 F ke o 4
RN, Mgt ani G S mE 1, H A
1B MIEZZH sin Fil cos 175, FHESR 5 IO BRIS 1514
EH 1V, R I =AWEGESEANSHGES, Wi
LT R A R R SR B R LR LA P 22k
Fiie R A S B R F 2 R
R o PR P A8 [ 3R 25 R B R ke
ZLR X 2R O BE TR 25 52 Ag AT R (1) ek

e
Ap=x412+ (1)

A e——F2 G 20 B0 3l AR B AR XTFRBE , wm
D—Z&H 42, mm,

), 20 (1) Lk T RoR i 4 m e 22 Tixt
TZIZ A 15 20 MR N A5 54 ok 1R 25 — R AE

1 EERMERIES

1/20 ~1/100 HH#E . B A0 BHOR AR o B fe 4 L 6
F B e LM N IR 25 52 BR KN, A R AR
F TR PSR R 1IK220, AU TR & RS
LA A AR B A A AR R Y S A ]
AR AR Al H 4% 58 3 B AL BRI g I RoR
F PCL BT, ThRE ST s o, NMGE A S
KA, R I8 A SE sh A5 R 4

3 PClI R&TIT{E/HIE

PCI B ¥ B REASE B 432 WA~ 3 53, B4 Ak 2
AT FIAEE L1343 0 A B0 o — A B8 T A
KAy, 2 D4y 52 OB AALATR R =22 18] A B
&3, HANLR S bRl [E 4 7E BIOS )
ROST F2/5 H shA& PCI B2k, #-15 (I8 i ) PCI B2k
A B R A A AR A IO I A P AEAS T
/0 Z5[H] [DMA F s, S 1 58 U PCI AR R Y
Viln), B Je B PCT AR -RAS BC B 25 1], AGRTS— R 51
ML E S B, %4 ID(DEVICE ID) &R ID
(VENDOR ID) AR iy 42 s 5 R bk | L&
TR R, SRS, T I 3R A A4 T k| SRR
— BT EE AT LLSEEL T PCT A Ry B 53 1Al (4 )
(B T2 5 A

PL PXI 23 A PCI9OXX R 1 PCI 4 108 R ]
A4 PCL AR R AL 8 2 (B A Jm Al S, L =S (]
S AR W —8 4y, Hh FEWFAAR N
$00, $10-$24, $2C, $3C, Hrr, $00 fEHCHE
# ID(DEVICE ID) , #il 3R ID( VENDOR ID) ; $2C
TET-Z5i1 ID F1 VENDOR 1D, 3% /> 25 77 2 1]
VIR ER R 2R it ~; $10-$24 H 6
A 32 fir btk 73 (8], FHAAE IR 4 A I Ry s ik 25
(TP 7 S & 1 S e A M N s S5 R D BT B U I 2 1D
HuhkZ3 [ e 170 5 MEMORY MF—250 AR ¥
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FRE/ B SR A S B R 4R TT 1R TS =29 .

T S, AT 20 B b bk s [R) BT 1) 9 4
FI A fr g & SCRUHE ; $3C o — A EE AL E
A, B RPRAE R AR TR TSR B 5 AT
BLH BT A AT T B £k, L T A R TRQO-15 R
Z—, Rk INTA-INTD Hz—

4 WHEFFE

4.1 DOS R1E RS HME ML iE]
4.1.1 HuhibIE s B

X T X86 CPU £ 45, 1/0 itk — 4tk R5E
HME S B T N YA ISA A1 PCL 7=, X T
ISA B, Mk ok 10 B, 170 s 7 X, 52
Fr a4k Vi8], C 5 5 7T LLFI T inport, output P
BOE VI,

XFT PCL A=, 75 22 A PCI IE 27 77 a4 N
ARHAM B4 s 7 =, A e o 170 X Hothlk
by 16 4 FhkJr =, v A ARAR i HuhE BT IA], C
55 AT LUFIF inport , output PREX EL 4% 1510, 5 Wi g5
JAE T 2, s hE Ry 32 1 ik D7 X, #E X0386
PUG CPU BA7 32 fi ik, {H DOS #:1E Rk
SRR AL S EF 20 A7 Fhk b hE AR R Hh b i DS
Briuhl 2% 4 4570 b ST (A% b itk 75 21 B 7 1) Mok
IF H kb2 [P A AM AR E R, A T iR KA
73], i B AR IR PRI T A 7] T
SEREE, SR A DS AR B R AR e B AT DS Y
IR A R BLRIR T N2 iR A R N AR~
Beity Bk At 2s [R5 B . RGBT
P R 0 b ST PR A% ik I B 1 [m) S B i
4.1.2  SEBRVIRIE G

16 DOS F, BAE i) PCL AL, & S M PCI
e B 27 A7 A A Bl S %) Jr SR ik, S
[ s 2 2 R0, B —FF, A DOS B
=, RS Ox1A, T I fiES o 0xB102 Al
0xB10A, 0xB102 FRA &k HFR &I BT K&
SRR . SF FmplRE, FIH in86 REL, A
RAE BT, RECE — N SEC G AR S 5
ASSEE 8 KT I T B A S, H A A R A
IR AX,CX 1% HARBE 4 ) DEVICE_ID, DX %
% VENDOR_ID, SI &3 Al 2 A~ B ini 25 H— 1
K515, A SERAFR IS5, BH ik 9]
1SR, R Al A1 45 FI D BE S (bits 7-3 device,
bits 2-0 func) ., Z& RalfBrown %i5 ) Ralf Brown’

s interrupt list, /] DL 23 40 10 1541 W 4 1
%,

UNION REGS r;

r. x. ax=0xb102;// i EES

r. x. dx=0x13fe ;//vendor id

r. x. ex=0x1600;//device id

r. x. si=0;//device index

int86 (Oxla,&r,&r) 3/ 7= H: il bk

0xB10A A #R BV B A (19 e 5 B 5
e~ R AR E FARNBNE, B oS
Hott b v T T B A 28, L LA AR v 8 D g
5 AX, H P DI AT Y H AR B 5 I A A) Y 27
fEas's  BH 1836 1Y B 25, BL 1% 3 B S 19 1%
FHNGET . =D SERAFR S HL P X
i [] I A T TC B A A A N A

union REGS r;

unsigned long addr;

r. x. ax=0xb109; // Wi BES

r. x. bx=0x309;//# K PCL SR 2k &4
I RES

r.x. di=0x10;//Be & 25 (8] (1 %5 774

int86 (Oxla,&r,&r) ;

addr=r. x. cx;

FI A 45 3] B9 BC B A N 2, m] LA —
i $00 I 4R 2 B9 AR 2w S8 B bRt R
A § 10— $24 153 6 A~ 32 fudik 58], fA kit
23 [A] {4 Bito SR MG J7 2, 4 Bito= 1 I, B
1/0;Bito=0 B A MEMORY /20, #Hihkh I/
0 772X, AT A inport , output EIEHATEEE U5lH]

HBRSE y MEMORY J7 2, Hudik 4 i 1M %5 [i]
i, DOS REE T AREE LTI, SR PCI AR R &
WAFBI B 2R 58 F s e A, BE T LA 76 1M LADY
W AT REBR S TE IM LAAN IR 2R ] — e i S R
AT I A AE— E B R BR 1, 9 R SEhEJE 5L
WA R B IR AT e % vh B AR AR R SRR T X
A FRAEAE SN A ek s, HBBTEOR BT,
I [ AF N Y B AT A7 i 5 AR N ) E 5 SEL, 3¢
#H SEL XTI Y EA 4G SR B B AL 2] Bk
P gz w2 A7 e AR E IR BB SR, T B
THRTT = R G wh A AR A N B A KA, R —
H A AR R R Bt bk (5 85, BRI 28 Gtk [l 5
B, CPU X AR LI 17 [ AR IR 25 e IR AE AR P =X
T BOE R BN E BERAE,
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£ DOS FRHI C i 5 9brgi e, >R INTEL
X86 Y LGDT $&5 4, RN B iR 75 5 77 4% 3 #4582
FIH CRO Feik IR 20 A7 4 , 5 R G AL
B, CRO. 1 =1, RGEHEA R, CRO. 1=0, R
LR IM A, LGDT $5-4 M I #R AR E0N T4 2
Motk B 36 E M hE BRI 2 9K 5 2 303 B g ik
FFEFAEAR N, b LGDT 454 i i IR EECh
6 T, R B BT B B AR AN B A A A
N Sttt o T TR R i 5 4t R

Static unsigned long GDT _def[ ] = {0,0,
0x0000ffff,  0x0089200, 0, 0,  O0xO0000ffff,
0x00819A00 | ;// BEAE R AT

static unsigned char GDT_Addr[6] = {0} ;//i
B

asm cli

asm push ds //DS AHERL
//ES AHERE

asm mov word ptr GDT_Addr[ 0], (3 #8-1)
/ /B R T BRI
/ /R B ik

asm push es

asm mov eax, ds

asm shl eax, 4

asm xor ebx, ebx //EBX {EF

asm mov bx, offset GDT_def // %47t B i
AT N A7 Be A Ak ik

asm add eax, ebx //ITS A7 BL B ATF N AT
4 Jry ik

asm  mov dword ptr GDT_Addr[2], eax //4F
fitt 4 Jry Bk B IR ER VR R

asm lgdt fword ptr GDT_Addr // )& s Be i iR 47
IR

asm mov bx, 8 //IXBEIEHTT,

asm mov eax, cr()

asm oral, 1

asm mov cr0, eax //set CRO.4=1 ik Afx4
i

asm mov ds, bx //iliif DS EHF, KRG
BAERE B R R N 9 EEE Beituhl A

asm mov es, bx //iif ES T, RE%
BTERE B IR AT 2 N 1Y B & Bt il 2805 5

asm and al, Ofeh

asm mov crQ, eax //set CRO.4 =0 & [ 5ZH 2

asm pop es //ES HYERL

asm pop ds //DS HHEFL

asm st

GDT 75 A7-a BBl AT B9 Bit 0- Bit 15 5
BRAB YA 16 7, Bit 48— Bit 51 Jy FLBRAK 5 4 fir
XFiX 20 ALEAE A% 12 0B UL PR By SRR A, Bit
16— Bit 39 BILHuhl{K 24 137, Bit 56— Bit 63 BtHkii
hki 8 N, 3X 32 7RG P B M bk SRR b ik
HAL 3 X, 7 2% INTEL 54 F48 8 F 0, 52
PrgmfEh, CPU A LUE IE 32 £ % 7 i ) 4 FHhk =X
RSEIUXS 4G A A U5 IR) o A A2 R e H5CHRR 5R ] 1]
e TG0k = IR L 32 AR BCh ] .

PERREL()

unsigned int ReadWord (unsigned long address)

%

unsigned long result;

asm mov edi, address //Hulibf7HLE] EDI
-

asm mov ax, FS:[EDI] //#% EDI PN Hidik+g [n)
IR A AX

asm mov result, ax //f% AX WEHEE A RE-
SULT

return result;

HHRE()
WriteWord ( unsigned long address, unsigned int
value)

{

asm mov edi, address

-

asm mov ax,value
AX

asm mov FS: [ EDI], ax //4% AX N %098 WK 45
EDI PNl 4i5 16] B LA

}

4.2 RTX #BIER%

RTX #:1E & %4: 5 WINDOWS T it A B 1E R
i, BN AERGNIRA— SN N TR A
B T st A RE e, al S A 0 ik 55
B MR HITE VC++3R5E T g, 1T P R 1)
S AR BT T R P HESE . SCI N A% N B Ze i
ok e A 8 T ORI 8 A1 )23 T [ X R R A TAL
YA . RTX HEAAR J7 (8 53235 TCP/IP R 14 & I
Tl ZA AR RS (PCI G225 ()44 pR %k 1/ 0 23 [A]
LIRS, U H R AR A IR N A7 25 (B S g K2

// M hE A7 E) EDI 7

//4E value NEXTEEA
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FRE/ B SR A S B R 4R TT 1R TS

- 31 -

Mkl 388 3o 0TI ) A7 B, S B PN A 2 TR A H
RTX SE WS E AT 3K 0. 1 s, % 30 5 /)N 5 IS 8] B AT 3k
0.5ms,

RtGetBusDataByOffset PR %1 H o 3 Bt i% 25 H
PCI ¢ #%5 [B] %085 , RtWritePortUlong RN $5 22 iy
HH—AS X5 . RtReadPortUlong PR 4 M F8 2
st 352 HH— N RCFEE . RtMapMemory PR R4
AN A LS b hE PO IR B — A B R AR =
T30 2o X i 0 S AR A S B B L hE () B4

PULONG32 MVSDATA =NULL; //%E X —~> 32
B TR A

ULONG32 Result;

MVSDATA = RiMapMemory ( Oxfff7fd00, 64,0 ) ;
/= P NAEHLHE M OxE76d00 T 4R 64 4> 15 23 [a] 1Y
e Eif o UL Mk P T bk A6 3 48 5122 f MVSDATA

% /

MVSDATA [ 1 ] = 0x000000FF;/ = B[l 75 i ik
0xfff7fd04 5 A —4~ Ulong HI % , MVSDATA £~
BT 7 DA S (8]« /

Result= MVSDATA[ 2] ;//E M ik Oxfff7£d08
FEREEHY ST I AEA Reslut,

5 IK220 @A4it#+

1K220 253 1+ 50 AE R 75 it 0 ) 3 90 7~
i, ELUA TR = P TPt MR RERR e ThRESY A&
SEOLAS R PCI R, EE 127 47 2 R FH I A2
$75, 1K220 REOFEEAG NI 2 Fias, e dhe]
TR/ N4 o B R AR FLAS S £ 4096, K

B 1 £ 15 5 28 B A F5 ENDAT, SSI, 1Vpp A
11pA, HAEGHEEDA A A A WINDOW F LINI-
UX NI AR IE A6, X T H R AT #9 WIN-
DOW F LINIUX b ZAT: 55 #8:4F R 4t , AN e 55 L)
PERNES o e I ERR B, BRI SE i R G A 450
) DOS #:/E R 4t \RTX #x AZUFI VIXWORKS 52 i
PR R G4 n] DU e v R e i, EH AL
PR R — A B A R S e, AE TR 2
TEOLR AR IR F AR E X A S
W UKSH R AT . IR E T K —E ] LR
SERTHERAE RS T A T RSN
5.1 IT{EEIE

1K220 K& PCI B4 it 80K, vl LAVC Be 48
FE RS AU R 2SS A R B 2
o WATERTA S PCLAEAE THREALA, H Sk EN-
DAT SST 1Vpp Fl 11 pnA BSHE K mis s, HA A
b S 1 A0 A5 0K 4096 , T 114 (E R 44
A7, H 12 A2 AR N 4 (B RN 32 Sy B ER A 40
BT, THECR WA B CPU, CPU 78 2% 2 [
Jo, Ab 38 JE WA 3A 25ps, # R A9 VENDOR ID =
0X10B5,DEVICE ID = 0X9050, #ATfi H #ii HEIDE-
HAIN A #{XHE WINDOWS R Al LINUX R %K {4 I
AT o TE LB ] G TE R FH P B i R BT &
AURSERWE T, Rk, JF & 1 SCa EE R 5
T 1K220 3R 2h A RS A RO 2, R R R
A HRGERPAH A R TR, BLR R 11 1K220 194K
PR AEHLIE, IR T A f B0 25 A7 A 00 B R 2
SRR T DOS Fil RTX SERFHRAE 2R 48 1Y 58 4% 4%
I ERT .

ma 5
By o (B, BRI ) DSP
b7z e B B4 7 CPU
a5 # 3
P%?)o)az ot HHEA
- i
{MEM) R R B
P (INT)
=8 Mmitsl o o) pse
% - Bk % CPU
A 7
BTF =
55

B2 IK220 fEZE4E
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PCI9052 A7tk Fr L3 A1 TK220 A7 I CPU B 2%l
WP it 16 4~ 16 7 A A7 28 Flkl L CPU 38 iH,
FgEiil, DSP ARHETE A1 M 38 i 422 1 4
LRI Re B0 A7 3850 el . TK220 432 10 % JH] MEM B
N W ISR ae P W B~ 511105 1 VA Il o OF W o= e [T )
PCIBAR3 #1 PCIBAR4 i &, 1K220 5 F— ik #
KITAE =0, Mk Ei 5 E 5 T3 CPU [ {72
¥ R G A Re R BhaRAE
52 HiEHRMGLH

1K220 HA 16 MNaFfEas, BT e R
A FRE T, HIEI A R E, Hrp 1K220_CON-
TROLREGISTER . IK220 _ CMDREGISTER 2y fi & %
(AN 25 17 2% , IK220_CONTROLREGISTER JH 3k 5
AL AL F P ARES, BES s RS s 1R A, ,
1K220_CMDREGISTER FI2k & 1% 45 Ffidh £ A H 4%
P48 4 AR BE 5 45 1 SST ENDATA (1 Vpp
R EFT S
5.3 WRFEERIERRE

MR LS, B R 1L DSP B RS, R
SHHUG AR B AL TR SN, 7R AR BB =
T, TLAm] DSP A& 62, DL} 1K220 _DATAREG-
ISTER_1 #77i% 16 1 AYfCHS F 5, 1K220_DATAREG-
ISTER_2 177 16 {2 A ¥EA5 7, 5] 1K220_CONTROL-
REGISTER % # 3 i B0 & DSP i RAM 1#fit 45
A ((0x0008 | 1K220_BOOTMODE ) ) , IK220_BOOT-
MODE >4 0x0001 J&i #5258 ,0x0008 & RAM F7fi# i
K, EHCHS R BT E Fmea i, He pgm220
h— KR 11042 B9 %4, Hoh R AR S, 7E
1K220 )7 [ 4 LINUX #2555 AL At ob ] DL 4k 3]
pgm220. h SCOF, SO A SRS

R R IRAIS SRS KE DSP A T2 17
B, DSP B 46 1E 2R 3h TAE, M~ DSP IE=X
T BNJE T Bt — S B E S ROk SEI AR R AT
BTite , K ES RN AW T L
WMEBHCS S X, i IK220_CMDREGISTER %
MR EAES B, SR )5 5 2l B2 A TS I B il
e, R RR ARG TARIRS S 2t Pl sz
HARV i g T B B E , 0FE ENDAT B SSI 48 %) 7
B, AT 32 EC 1 Vpp B 1A 38440 40 3 50
M RERAERR T AR LA 3,

void download_prgm (unsigned int Aixs)

%

unsigned long i;

unsigned int j;

for(i=03;i<=11041;i++)

{

WriteWord ( 1k220 _ MemAddrl [ Aixs ] +IK220 _
CONTROLREGISTER #* 2 ,1K220_BOOTMODE) ;

j=ReadWord ( 1k220 _MemAddrl [ Aixs | +1K220_
STATUSREGISTER *2) ;

while ( (j&IK220_STATUS_PIPE_EMPTY ) = =
0)

{

j=ReadWord ( 1k220 _MemAddrl [ Aixs ] +1K220_
STATUSREGISTER *2) ;

F

WriteWord ( 1k220 _ MemAddr1 [ Aixs ] +IK220 _
DATAREGISTER_O #2,i) ;

WriteWord ( 1k220 _ MemAddr1 [ Aixs ] +IK220 _
DATAREGISTER_1 *2,Pgm220[i]) ;

WriteWord ( 1k220 _ MemAddr1 [ Aixs | +IK220 _
CONTROLREGISTER * 2, IK220 _ WRITE _ RAM _
MODE) ;

j=ReadWord ( 1k220 _MemAddrl [ Aixs | +1K220_
STATUSREGISTER *2) ;

while ( ( j&IK220 _STATUS_PIPE _EMPTY ) = =
0)

{

j=ReadWord ( 1k220 _MemAddrl [ Aixs | +1K220_
STATUSREGISTER *2) ;

}

}
i=ReadWord ( 1k220 _MemAddrl [ Aixs ] +1K220 _

CLEAR_FLAG_1_REGISTER *2) ;

WriteWord ( 1k220 _ MemAddr1 [ Aixs | +IK220 _
CONTROLREGISTER * 2 ,1K220_RUNMODE) ;

}
5.4 IK220 BI|REBFFR

VIEZHGH 1 Vpp BEE S 1) ENDAT2. 2 R &
B A, R dos F ¢ BB HE .

long Readik220_END (unsigned int Aixs, )

{

unsigned int data220[ 16 ] ;

double valuel ,value2 ;

long value3;

1=0utCmd_Ik220 ( Aixs,1K220_CMD_READ_EN



FRE/ B SR A S B R 4R TT 1R TS -33-.

BiR)

PCLE BT
WAEPCIED
Firasuhit

!

FiiR _CPU CPUR
THREF Wi

EERFRE
YR EER
RARHMBH

i Ml R
=LA =FIN
B4

B
R

g

B3 RERFRER

_INC_0) ;

/7% i ENDAT 4655 A1 1VPP 3 & 15 54
Fate4

for(i=1;i<=9;i++)

{

data220 [ i ] = ReadWord ( k220 _ MemAddrl
[Aixs | +i*2);

// 1k220_MemAddrl 77645 11 L5 P 77 s ik
%

%

if ( (data220[ 8 ] &0x8000)! =0)

{

value2=-1.0;

data220[ 8 ] =65535—-data220[ 8 | ;

data220[ 7 ] =65535—-data220[ 7 ] ;

data220[ 6 ] = ( ( (65535-data220[ 6 ] ) &Oxffff) +
0x10) >>4;

%

else

{

value2=1.0;

data220[ 6 ] =data220[ 6 | >>4;

%
valuel = data220 [ 8 ] * 65536. 0 * 4096. 0 +da-

ta220[ 7] * 4096.0+data220[6] *1.0;
//data220([ 8] ~ [6] 4 1 Vpp H 4 i K dlE
value2 = value2 * valuel ;
vvalue3 = data220[ 4 ] * 65536 * 4096 +data220

[3] *4096+data220[2];
//data220[4] ~[2] % ENDAT 4%} 2 5§
return ( value3) ;//1% [A] ENDAT 4 X i 4 g
}

BIESH
unsigned int Write _ k220 _ Prm ( unsigned int

Aixs,unsigned int Prm_num,unsigned long Prm_data)
{
unsigned int i;

WriteWord ( 1k220 _ MemAddr1 [ Aixs ] +IK220 _

DATAREGISTER_1 *2,Prm_num) ;// 5 #AES 55
WriteWord ( 1k220 _ MemAddr1 [ Aixs | +IK220 _

DATAREGISTER_2 * 2, Prm_ data&Oxffff) ;// 17 A5

ESHUR 16 iz
WriteWord ( Tk220 _ MemAddr1 [ Aixs ] + K220 _

DATAREGISTER_3 #2,Prm_data>>16) ;

/I TEANBAES R 16 f

OutCmd _ Tk220 ( Aixs, IK220 _ CMD _ WRITE _
PAR) ;

// A 35 Bk

i=ReadWord ( Tk220 _MemAddrl [ Aixs ] +IK220_
DATAREGISTER 2 #2) ;

//FIE I 5 A
if(i==0)

return O ;

else

return 1 ;

!

XFT RTX R FET , % 28 it IK220PCIADDR
(21010 1 Ay HLaE, 3853 DLF RTX 2 5k nl 488
1K220 4 PN A7 432 F 38 4R 2 Ak 10T e 555 2 b ik 4 51
IK220DATA[ O ] 944, FEETA /9 DOS F i I #4E
Bl RTX 325 Jy =0, BPl AR 25 %) 15 3] RTX T 1Y
1K220 At <SR Sl g REFR T

PUINT # IK220DATA[2];//TC44 5 i #a R 45
R (THE 70 W)
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The Calculation of Mean Spiral Angle with Conical-shaped Thread

CHEN Zheng WANG Yu-ping
(Capital Aerospace Machinery Company ,Beijing 100076)

Abstract

central microscope by using image method to measuring the parameters (for example: pitch, half of

In the universal tool microscope, there would be tilted at an angle for the column of the

thread angle etc. ) of conical outer thread. And the difference from measuring the common cylindrical

outer thread is that the angle called the mean spiral angle is a mean value. The three kinds of calculation

formulas with their derivation processes for the mean helix angle are introduced.

Key words Taper thread Spiral angle
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Analysis on Repeatability of Measuring the
Material with Low Thermal Conductivity By the HOTDISK

XIN Chun-suo HE Xiao-wa

(Aerospace research institued of materials & processing technology, Beijing 100076)

Abstract HOTDISK is widely used in thermal conductivity measurements of engineering materials.
A series of homogeneous materials with a low thermal conductivity, such as aerogel powder, insulation
blanket and insulation board, are measured with HOTDISK. Measuremet results at different times are

compared with each other, compounding cautions and advises based on data varied with time are given.

Key words
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e A B HEAT T 20 YR % s A I 3 R B Dk
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320s, MHRZERWME 6 B, N T T 5007, %
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M S5 R AT LA 4 I J8 3 o 0 45 2R A
BER W3, e KAV BB 22 #2385 T 18.5%
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Yy ERBE TR EE VI A 52 0 5 3K o o0 5 e PR 3R
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TA R 45 7 ¥ (B S HOTDISK €4921 #5
SLIAG BB A K IS R A, BT
TN 5 45 SRV YA 5 1 R) TG U B B AR 1 i A
B e i W S o A 3 R R RS ()
HOTDISK C4921 #3245 . B 5Ll

0.039
0.037 *

0.035 *

0.033 L 2 &

® &
0.031 P00 6000 #

0.029 &

FHEZEW/mK

#

0.027
& %

0.025

14:24 19712 0:00 4148 9:36

BARE B/ om

14 124

Ee6 SEEEAM0LEEHNELERE

XPAEERE B B A E B RIAESR A T KRR SR
HOTDISK C4921 HELTEH I T E47 7 20 IRiELLH
SN MR8 > 23590 2h A1 Th, AU 4 1Y)
TAAT RAR R 4mW FFEETE] 3205, P45 5 an
7 M8 N, ¥ B # AT E A 04 I3 4k A8 5]
g 2 FR,

WASEERE B AN E By AR 2 SRl LA
RGBS A Ry R T R B A B G, FE R
B ¥y A E M A2 R BRI A S A, Horh B

BT AR R I 22 -11. 6% ,E BT R1
RACE R 22 4 7. 3% , FOE PSR REAL A B I
A28 T3 Ah Sl Xt B Ry RIS/ IN g 2
PSR R R MRS, anl&l 7 e, AR AUk
BT B ) i ] B ) 03 5 R e s AR R HL TR
RPN IE LT , B Ky A T 2 45 5 1Y
KRSl TN E S

F1 SERAMRSENXFEREER EHEE

A B C4921 53 T2 i 25 1

P R 43‘“5%%’?1 TR i 22

/C /(W mK™") X%
2011-10-24 15:47 | 24 | 0.026 0 -16.1
2011-10-24 16:54 | 24 | 0.036 8 18.5
2011-10-24 18:01 | 24 | 0.035 4 14.0
2011-10-24 19:09 | 24 | 0.0330 6.4
2011-10-2420:16 | 24 | 0.0317 2.3
2011-10-24 21:23 | 24 | 0.0310 0.0
2011-10-24 22:30 | 24 | 0.0308 -0.5
2011-10-24 23:37 | 24 | 0.0309 -0.4
2011-10-250:44 | 24 | 0.0308 -0.6
2011-10-251:51 | 24 | 0.0307 -1.0
2011-10-252:59 | 24 | 0.0307 -1.1
2011-10-254:06 | 24 | 0.0306 -1.3
2011-10-255:13 | 24 | 0.0307 -0.9
2011-10-256:20 | 24 | 0.0307 -0.8
2011-10-257:27 | 24 | 0.0295 -4.8
2011-10-258:34 | 24 | 0.0265 -14.5
2011-10-259:41 | 24 | 0.0283 -8.9
2011-10-25 10:49 | 24 | 0.0330 6.4
2011-10-25 11:56 | 24 | 0.0315 1.7
2011-10-2513:03 | 24 | 0.0315 1.7

SHIAE . 0.031 0
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0.034 0.039
0.032 0.037
w0030 g 0035
§0.ozs T esas .. Pessa, 5 0033
B 0026 @‘® . ﬁ 0.031 @%%Www%% A
£ 0.024 # 5029 . % g
0.022 0.027
0.020 > 0.025
12500 0:00 12500 0:00 12300 14:24 19012 0:00 4:48 9:36 14:24 19:12
WA E /h D m WRE At/ D m
B7 SEEKB#H20AXESHNELRE B8 SEKE#MHAESHNELRE
x2 SEK BB EMASENXRHRBIER FIORE
B ¥y C4921 ¥Rk A M fE 25 R E ¥y C4921 #k EA M R 255
DU ) L/ C mgppl mgf?q[ﬂ] I3 (] L/ C m@?] mgﬁ?iﬁﬁ]
/(W -mK™")| fiZx% /(W emK™")| WZEx%
2011-10-14 16:51 24 0.028 7 3.5 2011-10-25 16:41 24 0.030 3 -0.5
2011-10-14 18:58 24 0.028 6 3.2 2011-10-25 17:48 24 0.031 4 2.8
2011-10-14 21:06 24 0.027 7 -0.1 2011-10-25 18:55 24 0.030 2 -0.9
2011-10-14 23:13 24 0.027 9 0.6 2011-10-25 20:02 24 0.031 8 4.4
2011-10-15 1:20 24 0.027 9 0.7 2011-10-25 21:09 24 0.030 9 1.2
2011-10-15 3:27 24 0.027 9 0.6 2011-10-25 22:17 24 0.030 7 0.5
2011-10-15 5:35 24 0.028 0 1.0 2011-10-25 23:24 24 0.030 8 1.0
2011-10-15 7:42 24 0.026 6 -4.0 2011-10-26 0:31 24 0.030 8 0.9
2011-10-15 9:49 24 0.024 5 -11.6 2011-10-26 1:38 24 0.030 8 0.9
2011-10-15 11:56 24 0.026 9 -3.0 2011-10-26 2:45 24 0.030 5 0.1
2011-10-15 14:04 24 0.026 7 -3.8 2011-10-26 3:52 24 0.030 7 0.7
2011-10-15 16:11 24 0.029 9 7.9 2011-10-26 5:00 24 0.030 8 1.0
2011-10-15 18:18 24 0.029 5 6.4 2011-10-26 6:07 24 0.030 6 0.4
2011-10-15 20:25 24 0.028 2 1.8 2011-10-26 7:14 24 0.030 4 -0.3
2011-10-15 22:32 24 0.028 1 1.6 2011-10-26 8:21 24 0.030 0 -1.5
2011-10-16 0:39 24 0.028 0 1.0 2011-10-26 9:29 24 0.028 3 -7.3
2011-10-16 2:46 24 0.028 0 0.9 2011-10-26 10:36 24 0.0313 2.5
2011-10-16 4:54 24 0.027 9 0.5 2011-10-26 11:43 24 0.029 4 -3.5
2011-10-16 7:01 24 0.027 6 -0.4 2011-10-26 12:50 24 0.029 1 -4.5
2011-10-16 9:08 24 0.024 8 -10.3 2011-10-26 13:57 24 0.0315 3.3
1A . 0.027 7 A1 . 0.030 5
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®3 CEASENXERBERTEYRE

A B C4921 Bk E A I 45 1
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/C /(W -mK")| fRZEx%
2011-10-17 13:21 24 0.021 2 -26.9
2011-10-17 15:28 24 0.0250 -13.9
2011-10-17 17:35 24 0.031 4 8.3
2011-10-17 19:42 24 0.031 1 7.2
2011-10-17 21:50 24 0.030 9 6.6
2011-10-17 23:57 24 0.030 8 6.3
2011-10-18 2:04 24 0.030 3 4.5
2011-10-18 4:11 24 0.030 4 5.0
2011-10-18 6:18 24 0.030 5 5.0
2011-10-18 8:26 24 0.028 3 -2.3
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Research on Involute Linetype of Cam for Buoyancy
Compensation of Bell Prover
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(Beijing Aerospace Institute for Metrology and Measurement Technology, Beijing 100076 )

Abstract The pressure fluctuation is the key technical indicator to evaluate the accuracy class of
bell provers. The design of cam linetype for buoyancy compensation is researched deeply. Concrete meth-
od of involute linetype design of cam is advanced. Meanwhile, differences between involute and Archime-
des spiral in applicaion to bell prover are analyzed. The crucial design question of bell prover is solved
and further research on bell prover of higher accuracy class is guaranteed.
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Evaluation of Measurement Uncertainty for the High Sound

Intensity Level of a High Sound Intensity Calibration System

YANG Xiao-wei
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ZHU Gang LIU Xin

(Beijing Aerospace Institute for Metrology and Measurement and Technology, Beijing 100076 )

Abstract

The creation and measurement method , mathematic model and measurement uncertainty

evaluation of high sound intensity level are described. A real example for evaluation uncertainty and its

verification result are also showed.

Key words Sound intensity probe
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Abstract The basic composition of the towed target system is introduced, and the meaning of con-
structing the flight dynamics model of towed target system is presented. The load analyses of the towing
plane, the towed target and the towlines are carried out separately as well as the mathematics model is es-
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the reference for the design and simulation of the towed target system.
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Abstract

control, transmit and distribute power, its ground testing is an important part of the spacecraft ground tes-

Power supply and distribution system as a spacecraft subsystem used to generate, store,

ting. Spacecraft power system is a typical DC distributed power system, the quality and stability of the
power bus is closely related to the quality of spacecraft power system. Analyzes the testing methods of
spacecraft power bus quality, gives a brief test system design and predicts technology trends.
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Design of a Testing System for the New Type Li-ion Power
Accumulator Battery

GAN Wu' ZHOU Zhi-xia® ZHANG Hua-feng'
(1. The No 712 Research Institute , CSIC , Wuhan 430064 ;
2. Wuhan College of Industrial Technologies, Wuhan 430064 )

Abstract The Li-ion power batteries are the key component of EV. A new type Li-ion batteries tes-
ting system is expounded in aiming at the characteristics of Li-ion power batteries. The testing system has a
high measurement accuracy, safe and protection step and data protection are used, battery matching can be
realized automatically. The feasibility of the designing method is proved through the experiments.

Key words Lithium battery Testing system Design

i, SV I A T 0 et 2R A T

VERREE e AP i it KO 4 ol 3t E 4 %5 7
KB R A AR S URISR s e gy 1T AR O2ERE AR AL LR B T i

FFEL. B 1 Power Accumulator Batiery,  ZLIREOTEE . BP0 e 5076 A T el oL Y

PR PAB) S HL BIVA 4 S B 1. RS T i T o BB T — Mo A S b A N R g (DLF

BB T2 P R T B O AR A U, PAB phy URRIIIURZE)

S4B HR I R IR A, — R R AE 300V L L

ZRECAE 100Ah DL B, PAB RET W BN 2 RGUAM

BRSO A S e s e 7 i 4 Y

(1B SR, B B X PAB (25 4 P BE HE A7 40 B7 000 M 2 45 4 B P HLAE 7R B B A L (2 PC

|1

1 35

%5 B #3.2012-08-22
EZER A HE(1978-) , 5 i, TRIE, EEHF5 05 1 IR A,



552 1]

— BT BB gl A b A K R SRR - 61 -

HLIRRIR AL, T 28 55 F T % VA B 7 e 30
ST FE R R I3 388 3o WA o 3 4
SRR 07 400 B AU R 477, 1 I 52 1 L S
BE VP A R S PERE O R A, I 2R 4 6 0 L
1, PR RGNS B0 7 HLE L |
L T FE PR A FE R I T 2

CPU —i e el

l |

_ DA AD
Z B HBHR
&
o \
i
FEHCHL
Btk
I
: TS
i . L. W
B1 WiXRsEEE
2.1 #HIE

DA ZR G2 B HLAR i [ G /INGY 3 AN A
BAENRA 10 DFea i R R A 8 %
TR TE T A4 50 %6 8 /> B H b R A7 FE i
PR AN 22 45 1T LA ]Sk 240 A B B b it A7
FERCR I, AR iy — AN S A BRI
LR E S R E AT S TR DL B s AT I T
FOUF 8 A~ F I K Xl 18 1 A7 B A ol RO M SR
5 A AR DL KR AR 35 1 2 (]
HRRAR ST B XA A BT RERIE T R G
CIE 3 2 Sy i

MR R GER FH RS232C 8 T Zm il AL
HEAFERCAAA DL RO 0 i RS232C 5 H 3
W2, A7 PC ML 8 F 4 3 A5 =X ) 72 s
B Sk FH P 48 A B OO . 28 454 fn ]
2 iR,

2.2 FEHIEER

T TR AR A L . SRR L]

43R ] B 5 8K Sl BT | 48 ] e B G 0 e I R

JL=HR4Y
2.2.1 EMPES5IKHIT

W3R 2R 48 R FH 2 M i 18 1 37 R DRk b4 P
A B 3 1Y FE R HE,

NP 3 Froi, 7E HL T s I, pl OB B e g

RS232CHIT R

< I 1E>

THFE TR LA B * s 3070 T R ALk

I—
i
o S N—

l_%__l

|
-
{

%:EE.!_

Lo

|

I &
e |3

|

[

s

{ I
| |
P |
| |
i b

L

B2 MEEHE

K 2
+ ‘
_A/"'t‘?;f)\t Dyx =B, /K|
=

_ » K
ST7% +HI5V '
Uy J
DA “ Rmo
Rl K;

1

(AT 2 K @

b F%Ra ERl

3 WiiEE X B 5 IR 3 T E

DAC fi H (%) FEFS (LA S 25 78 (8L, 4 75 L H DR A B
F, i R R SR A 1 S5 (L 5 20 A U 3Rl e iR 22
BRI KA U SRR s =% Q,, M4k 3l N -
MOSFET 4 Q,, Q,.Q, #B TAEAEL MUK IX , etk
PAR Q, MR H SR T LAZR PR T Lt B, AYFTHL
HLPL, BHEIITIC S, W DL BEFE B it {8 hy F vt ity L
T 7T L LD , 2R P A e A S e

FL S R FEL ST, DI R Ak L2 K A R T i
K, &, & Al K, Wi B sUsce g, S5
T —HF i LSRR 5 5 A b, et
S 3 W< S S o iy S S 3 o
FETE MOSFET 4 |,

WS H RIS D, 5230 Tt Y 2o H F A A
P, AR AT E W F, SCELR T Y e AR R LR
2.2.2 ISR ERIT

Bt — F C8051 1 % Cdashl s , e I
AR A Y SR ST 8 [ FEL T 3 1 ) 7T



.62 - F AL M AR

2013 4F

TR AR R PR B SR A A RO S TH A
TifE,

C8051F040

EEEE]
=R C
} %3
O -
B

ADC

1T

RS232
U AR SRR

4 FEH 50N AT E

W 4 Przs, C8051 it SPI #: ¥ & 8 4~ 16
PB4 DAC, DAC fii 245 2 U A R 3R 3
[0 B4 24 S (B, FEL it o L P T 0 HE L 37 S A5 (L2
TG S, MR IEA C8051 ¥ A 12 i AD
JG, #EATHL R HL I AR A L SR B 0] B 1Y) 4k L 8% R R
FE R AT 2 AR 1 C8051 1Y 170 I F il Uk 3,
R R C8051 (1) UART & 47 ISR SEE 5 F A
PC HLAY RS232 H34T 15 . A 1 ORIEST T4k,
fe HOEA TTL BT AR S
2.2.3 HFHIT

FoR LR R 2SR 220V A, B IR
H—~ AC-DC H Y5 AR Bt 22 9t B A8 40 o0 B HEL,
PEOUEH I T R I TR A +7. 5V BRI,

2.3 ki PC #LARER 4

A7 PC HLIMNR A A B E N LR T R AT
NG IR R Tz 2 R R G el [ SR GB TER S = e
HE3E 3 70 R XY R SR A AT RE, HA SERT
1055 At IR A0 AT Ak Bl s o3 B B BN LA
CIEWARS

DU A A 32 v R 20 ST 9 R 2L i, B 3
2 TR SRR Ak 3B A o I R R 2 B
BT R L Tt e A Y A R WD R I A R
b A SR SR AR 5 R A B 4y
BT A 2 8 S B S 5500 %) mT Ak S | B Ak B
KRS BT T RE , TR Bk AR 5 P 2R 2 43 H it i
A DIRE, AT TR BN AR A RO
DI 1 SEt oR i g, HAREK
HEREGnE 5 s

R A I R T R G AR 2 T Win-

EmBRERRURRS

f F“J“ ——l—,
eI R I
R B R om
A EA LGS NE- 11
B & g

B5 WiXFRgREGIEE

dows XP ¥ 1Y Visual Studio 55 & Fd gl , H
PRGFETE 528 FH AT 9] X 2 = HE F Visual C++,
Visual C++FF % 1N AR T HA DR K| i &
G PRAHXS B D ML I A UF R e [RIIN, i
T Visual C++320E T EEZHEM MFC 2 X s
BLEVEZ 5 AT K AEE AL AR DG 1Y 28 A A4,
F X 262 n] DU R I TF R B0%

3 HEitAcA

HEL Tt P 2L 2 R A K 0 i e LR B 2
() B T 7 4, Z A AR Rt i 4 i o
R/ IR A I — > L A xR 2H A PERE R T
HCr e I 4% SR R PERE L AR M X i BL 4 7
AARANBE B o L AR B, {EXT FL Wt 201 19 1 BE 2 )
HEER R, i TS FrA B R B A R R AN
Bl dE:, #a 2HSd i AL T BC Ak

R RCA AR B H ARy 1T Sl L 5 i
B E AR PP R L A
PO SRR A T S L P BT SA R
A, EEZH LML RXNS S, Ml eRE
DTG AR RPN T7 TR TAF (D 4 3 it 5 A G B
AR R IESELUE ; @ XPRAAE A g 7 Ak i % b
AU 22 A N B AR S B A AR B
EAEL( Z24E R0 ) TERE AR P B9 20 A 1 0, $ IR 7 1O 1L
XA, R R A B AR TR 2 o0 2 LS B AR
R EAER H AR

I 2R SRR A S 7 B b e S B LA T
MW ECAS %, AT S B R A —Er A T B g 1



552 1]

— BT BB gl A b A K R SRR <63

LA HERE .
4 MESERERE

I 28 GE A IR 00 5 4 o o R O e O
AR o KR G0 R s R IR R 1 T a1
RAPRUEMERARE o B0 2 A5l B A% 45 X 3R 5 | R )
PR AR 2SN R Gl ] DU AL TR B 1E
ARG HL AD SRAE A EDRAE IE SO, 16 )R A
FERHEK, FX MRS DR s 22, i
BEE AP AR A I B T oA/ - e DA B ik
iz H 032 G R 2 ) Bl DR 22/ F0. 1% FS+
0.1%RD,

5 RERPIEE

T AR B T M O AR A e B T
LR A5 0 (Al S T ) 2
FUAMBRETEAL 22 A Zp A R L, 5 22 H RS KRR A
SEIEOLS o BT AT ORAIE , A 2R S8 7E it
P BT A SRR 150 P SEL BT R 1t ) 4 R [, A
1713 S5 XS HEL L A PR AP

18 P AT 2 A0 945 W 48 1 DA e L i e O ) R
/A R GG RT Y EBUR O Sl SR M NI =R R
b e S e B AS S B PR 24 P AR B A L
RS B e K S BT A

20 Pl 708 R P A A L A R 4 Y
P M I A R PR A S, S B R b P e P A
(ZS7aR

R T REAEOR I AN I R Gead AT 9,
Fraf LA S SCEASEIE A i R e
DT GG IR e QR a1 EI LR DA A R S
PR (BN, 2R G0 S AT (14 PR SR

6 HiEFEEAR

TE FETCHL i AN T 258 B i S AR
B, i ELXRI i 7 2R AT 58 A AT SR, 19 A g
B SEHL TP R R A Sk R (AL iz ik
SR AR, 2 B RGeS e L 2 20
UEAZJE S FoBr s AR G Heag AR
e, L ds i (4 07 JeaE $225:  Aksiaid A

Pt , 1 B> FE T R AR B BLAE AR 5 R VA7 i
BICHE A SRR A7k . 4 B AL PC AL 4 R

BRI , RS [ shi B
Fe4 AT SR R R, I AR SR s . A PC
MLEE AT LLAELR W |t ml D) S 2 3 B s 85 3
R 2R G0 K H 4T SPI AUk o 776k %% FRAM
AR AR TS R DREAR A RER

7 HEREIRA

B -0 o o b 2 P RN 2R 4 L 7R A LA
HL Tt 25 A 100 AR 1% HE 3l 42 2 8 1~ 3 g v i
FIPEREIIR , IR X By LA T4 . A, % sl %
e 4R 80 , — R ST AT B AT 3K 300. Sk, f5z i 4k
140km/h

WA R G i W s e S an sl 6 s

Eo6 IimRHEHEE

8 ZERiF

PR 2l e LI R e A
TREE HEA T J3 A Ak BRIV DAy abg 58 B H vl 1
REVIAL s RGTIN R E 7 , SR T 22 PR S dle
PRAPH it , REfS S B HL M A B4, X R S RES
R YR R T 8 T L L 2R A R E

S ik

(1] 2RISR 3538 i b 4L 28 48 rb U 1 37 0 ok o
WAL T]. P E BT 2247 ,2009,29(09) 1 ~7.

[2] FA WA Bz B ) B AT (], %5 i,
2007,44(02) ;78 ~81.

[3] SFFEASE B FHRZE 4[], mIEHE AR, 2009,33
(01): 7~9.



2013 -4 H
$33% F2W

FALH B A

Journal of Astronautic Metrology and Measurement

Apr. ,2013
Vol.33,No. 2

XEHS.1000-7202(2013) 02-0064-03

E{] »dmj\ %/J\

& 4> 2K S TM933. 13

ERFEEEREBKRE

B o % ow R

XEkARIZED A
RimEEBIEX

R &

(2N AL K 32 A KA 7T, AR 610100)

O MR T L O R A P P U 7 AN R v e T I 2 R R 2 5 DR )
B 1 1R FHAR LA S AR ) ¥ 38 3o PRI e 07 a8 ) BT B ) e A7 -5 R S 068, 775 1R — B A R U

Sl GBI H R e
SR ORI RO R

Analysis of Calibrating AC Power Supply by Nonlinear Load

MIN Zhong SUN Yi

YANG Feng HUANG Bin

LIANG Rui-min

(Sichuan Aerospace Measurement & Test Research Institute, Chengdu 610100)

Abstract Using linear load for calibrating AC power supply, cannot the supply power factor and non-

linear characteristics cannot be calibrated. Then using nonlinear calibration method is put, and two kinds

of nonlinear load design principle are introduced, the diode rectifier nonlinear load model is elaborated.
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Linewidth Measurement of the Frequency-stabilized
Semiconductor Laser

HAN Shun-li
(Science and Technology on Electronic Test & Measurement Laboratory,

The 41st Institute of CETC, Qingdao 266555)

Abstract Semiconductor laser with narrow linewidth and high frequency stability is widely used in
precision interference measurements, optical frequency standards, laser communication, laser gyroscope,
laser radar, measurements of fundamental physics constants, cold atomic system and so on. The linewidth
of the locking laser is an important parameter to evaluate the performance of frequency stabilization. The
linewidth measurement scheme of frequency-stabilized semiconductor laser is designed by using AV4036
series spectrum analyzer. The feasibility of the linewidth measurement system is demonstrated by the re-
sults.

Key words Semiconductor laser Frequency stability Linewidth measurement

A& Schawlow—Tones HIFOGLR va FRIS , H A 4R 55
HE IO SE R BRAR /IS AR SR FH b iy T30

HBRBOEH T EA BN THEEE e Kas AERBIsh o DL S S HLA IR )
JEEI S TR B o vk R T B e SEMRR T RS B0 AR ) PR L R T HOL A PR 2R
17 TR S MO F S5 i 2 s ik, TE. TEBUCRTHT B R BLHT R, AnkS T i

1 35

[l

W #5 B #5:2012-07-25, f&EI BHA:2012-08-14
E&TA . # AN EFLSIH (9140C120301110C1203)
BB R SR (1982-) , 5 14, TR, EEMHF7 70 LN EHR R R A,



. 68 - F AL M AR

2013 4F

fr JHOLFEIR RO A S a7 Oest 7 FEIR AL
AL SRR AR A S e R
SRAEEUI 2 LR AR FRE 72 )L MHz B2
SN T A oz e A0 i i TS SRk
BRI 4K AT RE- S BUAY TR B8 503 Bl vl fE s L
A~ GHz, Hr (18 5 32 22 Ji] B ABE R OB IR 2R
RN R T RE R, P, 75 2R B —E A 5 It R
B/ NS T 5 | R A SO ARSI RO
xR BEATRSE |

RO AR B AT 1 R M SR Y
Ik AR R A HOCA BBURBTUE 1 — R
SE SR L A1 5073 1 8 R E 4RI R
ISR e Q (T — 3PS 19 355 b I v R Ak
R B T Ah—A> B R IIHOE S . S0t
WAL S PRI, 2377 — RS i
TAANR R BRI — IR ZE (55 BB A O L AR B LR A
L) T L B b AMESBOEIIAR A RO i ]
ISR N IR BIEOCTRM R H g, H AT, 2
P77 3 A AR O TE AR L AR 4 il
A% A AR VR A T AR AR — L s B 4 A A
%[5~6] 5

PRI S RO E AR PR RERY — D H E SR
SR BOL B AL TET W Y 7kt e R
P BT ASGHEA TN R T P SRR 4R T B AV4036 R 51
S — A Rk BE S 2 K 7 A, 8T 1 i
7, HAT SO A e RABE KRB S TE

B 1 AV4036 ZFUSAIE S HTILE

PBS1

g VHER RE ECRHIGR | DRt 5 25 R, BE RS T S

2 SLIGEEFE

WOEHIRTE 10" Ha 4%, WA WS T LA B 4%
W vE , H PR R S A ( 22 000) 547
[ | AR A A 2 T R S HE AR RO I 2 58

X LA TR S I W RO R U, D LA 15
NS 52 Y 1), 50 Bt 2 R AR 3o A
WEREIN . SRS K CELIE R R
PR T 2 B 24 0, L 3dB 5 Bt 4 T IO
LRTEIN 2 A8 MO S m T OB R R I
5 P TR, H 3dB 55 B A T OB SE 2
i o X RO R UL, FORRE IR A T &
FNE 25400 Z ) B HEEK C 26408, it ot H
A 3dB FE T RO TER 2 £5

e RO AR R 2 v DN £ e R B R An [E] 2
Fis . S5 BOLE R B ARt a i s 2R
YA (PBSL) Tkt 1 2 % WOt 2 /N 43
Fy OB PBS1 A PBS2 2 Sty . f 90O 25 fi
OBt o 2 IR PR O, 428 B R I /NER A i O &
PBS2 &4t , R i G S H S B2 ok dR
RS asE EEeE s, HTFEMaRZER
S RNE B G G D 1 2540 B30 1, 75 B b — 4k
U A PBS3  fifi S SO ALE SO 28 PBS3 5 ik
B, RE LB R SRA SR A
FHE A (AVA036D ,3Hz ~ 18 GHz ) L KA
ST AR A T R

Horh 22 WOt RIS 2238 380 i 36 S AUl
FrDUEO 7% 43 31 388 3 9 2238 ) L6833 50 22 i
g SO SRR, an &l 3 Fs

BHEER 4 WES

Al2
wwors H wes -

A/2 PBS?

i\ BT
JENE U Db"‘ AV4036D
®iE

B2 REFSEHLRELRENERETEE



552 R S OGR4 S8 I - 69 -

R
REHsE o
LIR
e ——
H—
y gk e \/ Je I 2
Ll B
wors
it B
(a) THZ A BSOSO RS B B
AR
.
FHE e
PID P ki
= BRI
eREEE bRh g VAR A DR R
s | b
iR A
(b) T4 Z XU TS O CAR AU B
E3 FBEEAEPATREERER
3 SRER HEATANTE T4 B (0 B O 55 500 2 )

SO T BT 5 5 A SO PR O
5 HL AR B 1 S A B S TSRS AN 4 PR

(a) 2L HXLOIEGEHOL & -5 1 AR OL RSB0 AR (b) THZEERXE RSB CHS5 T 25 )OS B0 AR
E4 HIMNERTF SEMEREE



.70 - F AL M AR

2013 4F

H AT A3 B ASCRT A0, TR 4 (a) L 4 () 04 31
FRRR W28 58 23 51 Jy AMHz #1 360kHz, 0 4 2 5
TRBOCER TR 2P He BV © 24 &P K 5 &, A
4 (b)) FHBE Ak BT LA H 1 238 880 0060 15 B O
FRIYLR TE 2R 180k Hz ; 1 AR AR S G S A i ot 2%
TR A YOG DR AT T B IR R b A
4 (a) AT, T AR IO TE RS O S8 2 TE 4 M3 8
MHz,

4 ZERIE

FR A 5 5 0 S OGS AN O BIES | BT T RR A0
2 SIRBOE AR TE IR Y S0 58 . PRSI RIS
IRZE R S R TERERY AV4036 RIS/
ML L, PR 2 S A BTG 2 4R 5 O K 1 i
PEAL T — e R LI T B

225 3k

[1] Wieman C E, Hollberg L. Using diode lasers for atomic
physics [J]. Rev.Sci. Instrum., 1991, 62(1) .1 ~20.
[2] MacAdam K B, Steimbach A, Wieman C. A narrow-band

tunable diode laser system with grating feedback and a

(EEFE3B®)
ULONG IK220PCIADDR]| 6] ;//1K220 Jiii I Hb 41k

UINT i,j;
IK220DATA [ 0 ] =
(IK220PCIADDR([2],16,0) ;
j= IK220DATA[O][2];//%4F DOS F j=
ReadWord (IK220PCIADDR[2] +2 *2);
IK220DATA[0][2] =j;//% 4 F DOS T Write-
Word (IK220PCIADDR[2] +2 %2,j);

RtMapMemory

6 ZERIE

T, — A E /AN B G S 2 A5 E PR R S
PEVE R G0 T A 92 SR8 T AR SRy vk AR 156 W
FEMLEFNCwE T 585N DOS fl RTX REGE T
()RR P ACHS | AR & - &5 AT T

saturated absorption spectrometerfor Cs and Rb [ J].
Am.J. Phys., 1992, 60 (12).1098 ~1111.

[3] Goldsmith J E M,Weber E W, Hansch TW. New measure-
ment of the rydberg constant using polarization spectrosco-
py of Ha[J]. Phys. Rev. Lett, 1978 ,41 (22) ;1525 ~
1528.

[4] sk, Bg#eds. Rb J5 740 A oR i AR ROLA% &
[ 1]. ¥R ,2003,23(2) : 197 ~201.

[5] SR, B Pk B R 7T WAL B REBTSE [ D] . #iiL
KA AI83C,2010,69 ~ 87,

(6] FgRMn. BOLRABAHDIFE[ D], WL R Em 138 3,
2010,49 ~87.

(7] M4, B, Sx, 5KiG. 2T DSHI AL 5L Lr
WOLRATEMEL[J]. L T4, 2010, 37 (8):57 ~
61.

(8] sz, Ao, Bl Oy i % . R A AR AL AE SR
T3 B DN P S S R RO SR R TE [T ],
Hozi2E4),2012,32(4) :0414001-1 ~3.

[9] Haiyin Sun, Steve Menhart, and Alois Adams, Calcula-
tion of spectral linewidth reduction of external-cavity
strong— feedback semiconductor lasers, Applied Optics,
1994 ,33(21).

[10] T, B KR AL 2 X%, PG Sm i

e B X 2 5 I B py R [T ). b BEBOG,
2011,38(4) . 0408002-1 ~3.

M, PERE AT 5E , 73BT SEI RS AR SO IR R
PRFNJ5 1% ) 0 P 2 A S i R A R ST T A B
PEIF 4 3 F PCLT IR BAE T K HAT )iz A 5

225 3k
(1] ZRERESR. 80X86 IL4wifi 5 #AR. I 7 AL,

[2] Ralf Brown’s Inerrupt list. 1990 ~2000 Microsoft Corp.
[3] 4t wiEaa. TURBO C SRR 4. MUb Tolk iR

s
(4] F5H,ZFF45E. PCl R &I &M iz i
KRR

[5] User’s Mannul IK220 PC Counter Card forHEIDENHAIN
encoders 725 [E] V3 73
[6] Intel Architecture Software Developer’s Mannual Volume

2. Instruction Set Rdference.



2013 4F 4 f F AL M E AR Apr. 2013

#33% Foi Journal of Astronautic Metrology and Measurement Vol. 33 ,No.2
XEHS.1000-7202(2013) 02-0071-04 fE S ES . TM935. 11 XHkFRIREG ;A

— M T CPT [& F3r 1 S 14 6E #F V8 BB 2%

KR K& BEH

(P EHFERTFIAFELLET, KX 430071)

B OE TR AR B 25 S0 1 At VA el e B 2% v AR T A R AL (CPT) 3 o 11
B, JE e BE T FE B RGBT R 05 FR W, it Ve P B A AR e ) Q (ECRIAR G ) 41 ol g P B T
Jee— AT T CPT I~ A0 (0 it U g%, o Hi, 36 ) DU X8 SRR S 12 R B B DOTGAGLIN A5 T e i s 8 P B F)
PO AR 14 225 3 W A £ A 1 53 i 2 R T AR AR CPT 32k i o i 42

KEER  EFERARE R RSB MBS

A High-performance Demodulation Circuit for CPT
Frequency Standard

ZHANG Zhen-wei ZHANG Yi GU Si-hong
(Key Laboratory of Atomic Frequency Standards Chinese Academy of Sciences, Wuhan 430071)

Abstract A demodulation circuit that cascading the synchronous integrator and the phase sensitive
detector and its application in the Coherent Population Trapping ( CPT) atomic frequency standard is in-
troduced. By theoretical calculation and the advanced design system software simulation, it is found that
the demodulation circuit has high Q) value and a good noise suppression capability and can be applied to
CPT atomic frequency standard. By testing of the circuit, it’ s confirmed that the circuit can demodulate
the light detection signal and provide high-performance differential curve of the Doppler absorption spec-
trum used to lock the laser frequency and the differential curve of the CPT spectrum used to lock the mi-
crowave.

Key words Atomic frequency standard Demodulation circuit ~ Synchronous integrator  Phase-

sensitive detector
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Research on Detection Method for a Video Equipment

LI Hong-quan
(92419 Unit of PLA ,liaoning 125106 )

Abstract  After the miniaturization of the video recording is completed, it is transplanted on the
UAYV which will not cause casualties, applied to the military or high risk areas. In order to avoid the failure
of the recording, it needs a lot of comprehensive detection before the flight. The structure and principle of
a video equipment are introduced ,the environment and method of the ground detection are discussed. The
rationality is verified by the comparison of the video image on the ground and in the air.

Key words Video equipment Detection method Image comparison
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A Measurement Method for Ultra-low Frequency
Modulation Distortion

QIU Bin YU Qing-hua DING Feng-hai XIA Wei WANG Lin-na
(China Satellite Maritime Trcaking and Control Department, Jiangyin 214431 )

Abstract FM nonlinear distortion is an important item in the FM signal measurement. For a high-
performance FM signal source, the distortion meter hasn’ t directly measure the distortion index. Through
analysing the relationship between FM nonlinear distortion and frequency modulation linearity, a method
of test ultra-low-frequency modulation distortion is explored and the problem that FM nonlinear distortion
can not directly measured by a distortion meter is solved.

Key words Frequency modulation Distortion Linearity Sensitivity
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Research on a Data Acquisition Card Automatic
Calibration System and Its Key Technologies

LIU Tian-shi LONG Wen MA Yu
(Sichuan Aerospace Measurement And Test Research Institute ,Chengdu 610100)

Abstract

weapons and equipment production verification, maintenance and support. An automatic calibration sys-

Data acquisition card has become an important means of aerospace equipment, modern

tem using the specific data acquisition card was introduced. Design background and realized function was

analysed , and the way to resolve the key technology in the calibration process was putted forward, the crit-

ical parameter uncertainty of calibration system was analysed.
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A High-speed Data Processing Method in the Virtual Test Platform
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(92419 Unit of PLA, Liaoning 125106)

Abstract With the purpose of enhancing the processing ability of the single node in the virtual test
platform of weapon equipment and solving the problem of mass-data-process and computing complicated
models, the reason why the method of high-speed data processing is necessary is analyzed. The common
methods of high-speed data processing are listed. The many-core processor, Tile64, is chosen to be the
kernel processor of the high-speed data processing card. The application of this designed method in one
torpedo virtual test platform is analyzed. Then result of the experiment shows that the high-speed data

processing method can remarkably enhance the processing ability of the weapon equipment virtual test

platform.
Key words Virtual test
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