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Design of Automatic Test Platform for Telemetry System
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Abstract; In order to meet the testing requirement of launch vehicle telemetry system, while increasing the flexibility of the test equip-

(Beijing Institute of Astronautical Systems Engineering, Beijing

ment, reducing the development costs, a simple and efficient automatic test platform of the telemetry system based on signal is designed.
The test platform is developed based on PXI bus, by the combination of multiplexing switches and I/O module, the platform can be used to
realize inspection testing and concurrent testing for multiple parameters, which makes the platform have good versatility and flexibility, it
can be applicable to multiple launch vehicle without changing the hardware, while significantly reducing the development costs. By receiving
and resolving the telemetry data of launch vehicle, it truly forms a automatic system to test and verdict automatically, without human inter-

vention during the testing process. Through experimental verification, the test platform is stable and can satisfy multiple launch vehicle te-

lemetry system integration testing needs, It also provides a new designing thoughts of this kind of test equipment.

Keywords: telemetry system, automatic test; automatic interpretation; flexible

0 5|F

T I 75 G0 S 45 3 I 9400 32 2R I B AR Ay . BRI
FfE. WK CIHE MW EERE, NI RS MR E .
P A3 A LA R TR0 A 7 T 2wt Bt e A A SE B AR ARTY L aE
WMREWRAGF S E L. REAME IR, L5EEN RS RN 3
R F SR k2 A S, ERCRE . g R
255 Z M GBI . AnAa] 38 DN R e AT m k. HERR Y
03 R S 6, R B AR A — A R

3 3 032 KW IR R G AT SR AT T, R LR R
GERTFEMIXM S U RB A, BHPLEREZHS TR
b R M 52 K A 4 S 40T B R, 3 T X It
TR AR, AR SCR PR 5 4 R RN 22 s 42 R O S B B i
B BT — AR R A B SR AT & B2 T I
K I RRAR T A, B T B R
1 gt
1.1 WEHZEH

15 552 138 T 7 G2 57 4 1 T e SR IR T 1] AR A i
THE R, B BRI 2, mo s st i R e,

Wi EH8:2015-09-22; fEEHHI:2015-10-26,
PEF T 4 FH A (1985 -, I3 I A 0, TR0, 228 Aot
SEHLIN 5 ) O 18] B

RAGAGEMEZE, MHANKRE BRI F IS ERER &
WA E e, BE S B R G R AR, R i
R B b B FF IR . AR SR A 145 5 A B B AR, &
MR R, Wit TR F 2 E IR G, BB
P, [ IR S G 78 T I A R B R S B
. AT BEIE B AR . o & 2 T PXT B4 3T,
R IR 1 TR .

EWARGE

ﬂﬂﬂiﬁﬁﬂ?ﬁﬁ

fEenE

I |

i TR 3

BN GET8-1Xd

SHCHIERIEER GLGZIXd IN
SREEE>BRER0629-1Xd IN

SHHFERIEER GLGZ-1Xd IN
HHIMEER 6262-1Xd IN
HEHIMERR GL62-1Xd IN
SR SHEEE S 6962-1Xd IN

RIS &

B 1 REEEMT e

1.2 IR
MRS & 0 TAE AN B 2 7R . 38 0 2R G5 104 I 3 A )



. 34 . AP a5 P

5% 24 &

WS S5 5 RS, EESE I E RS e
M M R 2 B A OT 6, X T AR Z BRI (5 5
TEVF AL PG T 20 3% BRI SR I iy 11 05 i i 42 1 4
TR AR B 2 D B A KA R s 4k A AR T GBI . X
THIESAESLHEMIT R, NAHEETFsEORE
B 2 DO REH A B U Bk A AR OT G BE b h HHREHLIE R 2 30
FE R A H A5 e B 4 R A O S AR B 5 FR0 N i 5 e e ) TR
LTI SOk 18 A I S 2 i e Y _E 2 B A i
B R B O S M B AT A B . AT SRR R ST

AE ) IE W 1 .
LR
Ay B
!
. ZHEH fFe8n ; 2 4
HHEIHL % ;E B RS
! |
%%g%ﬂ* ;
L Hhifi
Rk

Bl 2 ARG TARR

1.3 TSR
1.3.1 ZHEHIF MR

22 52 T S e T LA 52 BRS04 00 35 I 0 3 1 5% o
T A3 1 T A AR B s R, AR T
W RS, WA R S R R, A
P Z Th e i A B EGE B B L 2 AN . RN
T AL RS W S A, TR A B R Y R B R

AL A SR T & b 2 R IS5k A NI A "1
PXI—2575, H£ 196X1 14k, 98X 1 2 Zkfg A", N &%
ATFERMIREES . TAZA 2RI ANY EBEA. KIER
FT AT, 2 mT e A 4 B, 2 R OT 5% A B R B ok
BERT 3K 140 J&/#P, ek UIHfE (iR 1A,

1.3.2  ZIIHekH AR B

Z Iy i diw A A T A S 2R 3 T A 2 A
FEoRoRgEMEE, BAEENERM. B0 RS A 0K P
B 2T e AR LSk F NT A R PXI—6230, %Ak
RE—HEREN SRR RESERIRE. EAE TSI
S 11 RS R0 R G B A B B L RO R o B A B AR A g
5.

PXI—6230 H.%4 8 BRI R A, 4 MBI RiE, 6 %
BFEm A, A BBFR LA 2 A5 . 2 D) ae i AR
e 5 22 % A P A O S B i A 0T 58 A S B8 A T i B4 I R
PGS, ]l B 58 A 2 A 56 S 800 TR B A S s )
1.3.3 4k 4% JF LA

Ak R g FF OB H B F S I R G LA e R A G
§4 MmN, 3RS A SRR & b gk i g T A
3 NI A Al PXI—2569, ZBH & —Hefic A 20 ] 0 95 B X
AREL A 100 GBI P SE M, AR KAk 2 %, A
PXI WA 100 4 87 4k B 2% . PXI— 2569 A] H]# 100VDC/
100AC Ay HL FE B TA B9 L, 3 3 5K 1 2 R nT 52 BB o
4.

Yk i 75 TF A B 5 22 53 48 JF SC M HL L & T 58 I AE 4 10
ORI IR, AT S B 22 AH S A IR 5 e AR A
2 BRIt
2.1 HRUEZEH

MRS A K T & R I & B Lab-
VIEW, 7t Windows ¥/E R % L5 T & . LabVIEW 44—
AT IR R AR S . T DRI AT AR
B gm0 20, B A4 K 2 8k PXT AT {4 450 e 4R 2 4t
T LabVIEW JF & FREE T A3 01 06 %, i i ok fay 505 (5,

MR £ B — T RE 1% N 2R 46 ) 22 ) A 3 FH 0 4k
RO KR, It B C 405 500 i R, (R i 8
STPLIR R B PR B IR S A SRR B R
T A SR —, —ZEA A, R R YRR
RSHNAT R, —ES TV R, WL SEEMERE,
PRV T AR b SR AL R, & B Ak . Rk i )
SR, B i 3 R .

| WK |

| (| (& [a| [&]||[®]| [
| |w| |®| (2] [#®] =] |7
w | || | ®| |n)| |#]||®w]| |®
i B % e fit i it
wo| (m| | E | (m| [w | (m| |®
go| (s | (| sl |=m| || |®

# #

B 3

3 BFARM

2.2 IR
2.2.1 (L5545 FEALH

15555 FRASE LR HE A BROPR A s il v K, 5 R P At AR e
SERIAME B WECE S, MR ENIIT, BRI RES
il MRS R A shH B, BIRMN M 58 %, BHg
A0 A 4 PRI 11 000 3 2 88 5 A DG 1 3k 5 ) 82
2.2.2 AR BB

250 T R A A Eh R G A o 2 O AR 1 S5 A R R
TR A PRI A R 4 . T AP TE f S FR RE TRY S A  3k Xo)
SR (UTOC) . 5 H R (CTOC) ., #k 4% i i #5 %
(CTOS), izt 56 I 5t 45 P A 90 55 76 40 45 0 48 9 R 455 0 (TEST-
NAME) F s #2 51) % (TESTLIST) . 4% 45 7% 2 8] 4
HIKRRME 4 Fiw, BB A DGR RG] 50 0 4
A, Ho s AN E SR R E B TS R B KR
S5 e Z 0 3 3 R A S

1230 T 50 B T e O R AR R, X AR RIS i
B JCHT I  FR G0 R R AU B A R Y 3 0 T B A
T AN 75 B2 5 7 T 2 A 4
2.2.3 HIHEBR

WA 15 76 ZE A0 1L T B 380 2o A7 T . T RS 000 3 P9 5000 S B T
WA Y P 3 . AR B OE S B BE R B 3k 3R B 58 ] 4 Y B
Tho FIHE BB R A F 3 ZR SR Y A S, KA A%
KN AE F AL AFEAT S8, FRATFEMHMBN Z—. hit
BN £ (2, oy, 2 WFPIR.



Frrkeg. . BN RS A K S R © 35 -

TESTNAME TESTLIST
Pdevname : char| index:int
Pindex:int Testname: charf

utoc CTOC CTOS
Ndevname : charf
Uname: char CINname: char COUTname: char| Ni "
index:int
Uindex:int
Log:char

CINname : char Llimit:float

CINindex:int COUTindex: int Sindex:int

CINindex:int COUTindex: int.
COUTname : char Sdevname: char

Hlimit:float

Parname: char

P4 ke R A

=0,y flax,y.2) <=z;

[
o ifxr=1,f(x,y.2) = y;

o ifxr=2,f(x,y,2) <y;

o ifxr=3,f(x,y,2) =y,

S« NHRBEERMG, 2= 00, 28 y. 2 #H
BMGH y <z fEx = 1,2,3 0. USH vy 5.
3 ABWERSSW
3.1 IpEEtEIRIE

MY LR, At ik, T PXL ALt 7 —#
EMRG ADNIAT-5. %P E D EREREE BSHN
R I 5 R L e e] S R 2 B A DG S E0 TR e, 58
R RGN TR . W & R AR A (8] B H 7 R
o il R ) B DR AR . T 5 R O B R B R R G2
P9 . FE MR B v, 03 3 R i F = 50 g o 1 R
A7 38 18 A 3 1 U0 3 RUBCHE R AT . IR 25 SRR B 2 5 A A ) 3%
kAR S A, RS R RS A R, A
T,
3.2 EAMEIE

5 DI I 2R 20 DUk 15 4 SR R T 1l S0 Y B3t YA R T
%A B AR TSR R I A S AR ik . AR DN AR [ A
S 3N | Wl Tl = A R L[ T WGl R
(UTOC) $4 E Fimlik i fE 4 B (TESTNAME) $dg 1, K
[ 00 3 g R 57 9 4 X B ) e I G e R 0 A O R B 3R A
(TESTLIST) ¥ i 58 1% .

H B2 3K & 7 RO R AT ) SE B AT R, AGE i

PR G H AT &

autme
Fe SBEW 36 L] Mt B
1 SBE-#mn 2029 o % L
SBIE-SmN - L
SBIT-S8N »n LA
SBE-SB x EX o«
SBSE-9B5R 021 8 54 o
SEE-2ReR . L
SETE-SETR a8
SRE-SBh a8
SEE-SA a8
%
®
d
%
%
®
a8
Ll
pl
|
o [ | [ ]

F5 iafr At

PC AN [5) B SO0 P SR A L 4 . ©AE 2 858 BOKCRTE T &
G4 U IE R AT TR .
4 Fig

AR SCEF X 32 KT B I AR BT BT R . BT T — Al aE
AL AWML 5 . % F B AT LSS IR 2 2 B (4G 8
FIAH G2 B[] i 8, 17 ELAE A e S8 S T A 34k
ML S E, TAMAL . HETCES D5 RS T EAF
BL IR

SE

L1 70 B8, S, WSS S 00 558 #0000 St (ML dbst: 5
fU AL . 1991

[2] National Instrument Corporation, LabVIEW Measurement Manual
[Z]. 2012.

(3] KR, sKHM. LabVIEW 8. 20 REfF it MA TR @ [M]. b
50 WHARREF ML, 2007.

C4] wemeng, E4E, B . % B3R 5508 8 8
FRgEik (1] WEHoAR, 2012, 20 (2). 1-4.

(5] Himeige, o #. /N, ATS 54F & /9@ 1R 5wt
(00, IFEEmLm i 594, 2012, 20 (2): 538 —540.

729,299,299,999,999,099,999, 999,999, 999,999.939, 999,999, 999,993,993, 939,939,939, 999, 999,993,993, 939,239,939, 999, 999,999,993, 999,239,239, 999,999, 999,993, 993,239. 239,999,999, 999,993,993, 230,299,999, 999, 999,993

(#3230

SE

[1] Montgomery P Y, Humphreys T E, Ledvina B M. Receiver— au-
tonomous spoofing detection: experimental results of a multi— an-
tenna receiver defense against a portable civil GPS spoofer [ A].
ION 2009 International Technical Meeting [ C J.
CA., 2009.

[2] Humphreys T E. Detection strategy for cryptographic GNSS anti—

Anaheim,

spoofing [J]. IEEE Transactions on Aerospace and Electronic Sys-
tems, 2013, 49 (2). 1073 -1090.

[3] Nielsen J, Broumandan A, Lachapelle G. GNSS spoofing detection
for single antenna handheld receivers [J]. Journal of the Institute of
Navigation, 2011, 58 (4): 335 —344.

[47] Jafarnia— Jahromi A, Lin T, Broumandan A, et al. Detection and
mitigation of spoofing attacks on a vector based tracking GPS receiv-
er [A]. Proceedings of the International Technical Meeting of The
Institute of Navigation [ C]. New — port Beach, CA, United
states. 2012. 790 —800.

[5] Wesson K, Shepard D, Humphreys T E. Straight talk on anti—
spoofing: securing the future of PNT [J]. GPS World, 2012, 23
(1): 32-39.

[6] Humphreys T E, Ledvina B M, Psiaki M L, et al. Assessing the
spoofing threat: development of a portable GPS civilian spoofer
[A]. TON GNSS 2008. Savannah [C]. GA, USA, 2008. 1198
-1209.

(7] W Zi&E, DRSARmAHIE (D] W%ELRKY, 2014

(8] WA, Hhiod, Warzh, 4. GNSS HWMHUIR I T30 oh R 45 4
me [J0. P EBPER R 224, 2015, 23 (2): 207 -209.

(o] # o, BB, T E. o 12 S M8 0obL e sk ok 36 oF 55
[J]. SR, 2012 (07). 884 —890.

(101 %% v, 2B . REE4E. % &4 GNSS #2EF LAY 3 & U

T IHEARDITE [J]. ERRHREER, 2013, 35 (4): 93 - 96.
1] 8 Je. JE/hK, £RF. TESHZEBOILUR IR T P07 ik wF 5
(V] BBURZ 4R AE BRF# AR, 2011, 36 (11): 1344 - 1347,
[12] EXE., £ GNSSHE T HE A M [J]. @FE&RITS

M, 2015 (07). 56 —57.



