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Design of Some Rocket Launcher Angle Retainer Simulator Based on ARM

Wu Dimin, Liu Qianshou, Li Jun, Zhu Yunbo
(Wuhan Mechanical Technology College, Wuhan 430075, China)

Abstract: An angle retainer training simulator of some rocket launcher is designed based on ARM to reduce equipment depreciation, and
to display operating principle and common fault. The TX2440A development board is adopted to design simulators of altitude and direction
angle retainer, as well as an I/O control and display circuit. Moreover, the Linux C+ -+ multithread programming technology and the QT
technology are utilized to develop hardware driver, driver caller, and operation interface. Consequently, operating principle and common fault

simulation of both angle retainers are realized. Experiments show that both the work state and the fault phenomenon of those angle retainers

can be revealed precisely in real time, providing a reliable platform for teaching and training.

Keywords: ARM; QT; multithread programming; training simulation; failure setting

—
Ju

|5

BALKHIE R A RS B SRR L PR NRE i A
FRAL . K. KOs, ORI, 2
BB A S, 2 A RT3 5F 2 R0y UM e Hoh . 7E A
A A SRR . KT R GER A BRA A 1 5 SE AR BR L
BHEAT R AR JFAE — SRR IR (07 B o J5 I A% 3 2R 48 o i — &2
FeoRINAE (IR . EAL 55D .

A R g 20 o e AU AR B 2 N 7 1] A BR 2 48% » 23 3 3
FARAN T [ HEATBR AL . F87R o BHAR A1 B AL A 1Y A i B % H 7
A KFIR KT RGP AR T SR B 5O R AT
BEr AT S HERR . R ZEMR L AR L LR —.

ARM A HER DU AR AU L AR . PERE W . A Pk 4y 25
PR T B R R SR e L M
B R R F 2 AR T Z . QT 2
—APRUER C+HHEZE . B T R MERE Y B 7 & R IF R
2o S E R N PR — A PRAT AT . 2 CPU i BE F1J5 IE B 3 A
AL, N 2 2R T R R R BE A I R AL R, B e AR
L& S

FT T 2 Y R I T A v A . KT R AR e A B ) e A KL
AR, 7PN b, FEERED . SR
TFREBIRE s D2 s R . AR M2 RCR . BV R LA
FRAZAR 19 CAR G A, J7 A 40 DA LB, 5 RE 0 0 L i
B, DAPEECRE o A HEBR . AR SO BT — Bl 2% T ARMO F il %

Wi E 2017 -01-13; fEEBH:2017-02-21,
PEZ B Ir RAE (1982 - WA A AL T b, RO, 32 22 o 3
KR AR RGBT BT

MBI R S IR QT4 il Linux C+ + Z& G FLH A
R HEATRLIF BT
1 BHFaRT

L1 BERRSENEE

T A L 404 o DL 40 15 5 e B4 A LR
WOy S . BUREET . Tk, k. fhEh AR,
S AN B B AR . R A 1 B L
WA RS . k. NSRS A .
FERURIETIR . ARG . S A bk W
S b B E R BRI O R T 0 B
L B BRAA  rh  EA PEE CDET1 () o
St EPUBEIL. Hoh 1, 2. 3 EREEI. 4 & KEID .
SRR R AN 1, 2, 4, 5 BT, 3 BT,
L2 FEfARAEENEE

7 10 6 B AL 2 o LB 4 5 5 o 9 4 L
BUBRHS A B (6 E i . BURIRET . Eahte. Mahke. (L
UM SRS S, MRS, £ S R
SEHl . WS RS b £ WA AL S £ 1
S, WIFHUEIETE . AT bR S nE R, W
4. AR S LR . BRI R . R
o 0 5 B 60 R o B AT TSR CENE 1
(b h s ERBIAN. b2, 3. 4 MERI. 1. 5%
KA . 40 55600 46 6 BB 1, 20 5. 5. 6 BET. 4 9
T
L3 WARHEHER RS

BLSE K F B\ B TX2440A FF % B2 K B R S
S3C2A40A {0y B 3. 7 o W R R R A . 6



57 REE, . BT ARM YRR O ML A BR 0 as B R SE BT - 141 -

(a) (b)
L A A AN D ril iy FR AL 2 A5 0%

A~ LED $8/R AT VE i ik o 48 7 AT HEZU )T 5 F BR AV 2% i s 2
F 30, DA I A B AL i A5 401 25 8 T ) o B o7 85 A2 400 28 2 5|
HES 2, 495 TX2440A JF & MR 9 GPIO ¥ 11 GPFO—3
1 GPGO—3, 6 %, W HIE 4TS5 GPF4A—7 LI K GPBO, 1
AHIE o TP R 5 B4 ke S b

6]5]4]

P 2 il S o A L A R

MR ARG REWN TAES BT %I ARAuHT
HAES, WA REE LB, BRI RGN,
WSS ARM 5 28, ARM EH S RIEm ARG S, &
ik A R KT R AR K . Zad B S B AR AR A TAE
RIS, FE /R KT o550 2R A RS 25 AH N Jr 0 B I e b . kB R
GEWRBEESE . BRI ZE S EH A REME.

2 BHFART
2.1 BEHRIERF

R OR S R 7ok ) C 1 & #7803, B N3k 7E Linux %
o, AT EERAEM, 2T R AR PR A R g 0
G5 kil Mg m T 52 K, Beah, BIpieremn B K. i
R R R

HAH A S e B R, RS W RS A
M. SRIG B HRE AR SN F . EENESHE: mEiE
B30, BRER—FIT, SARZTET. BRXFELT, KK
I BRI A AT s B0 AR BR AL 2% BT ) fA KR A 45
BEE KA R AT R — R R R, W S KA R AT B
— AN . R SR PR AL T SR AN B, By 1) A R A
AT E AR MR, WE T ) A R AL AT B — P PR,
T 7 ] ) B 25 1 2R A8 3

HLZR LR S P IR B X I . R B SRR AT —— Xt
N, AR TE LR R AT D, AN —— XN . AR S e 2R
HEARE ] SRk, AR TE TR e,

TEAS LA BN #5 TVE 0 A B A A8 BB i, R A%
HAGEROE . BT T B B O A, R

BOZAS A fEL, SRS VBT B o i AR I T PR 405 R 5 4% J oy
A, RSEAR AR R AT . TEBEE I, 2B (R S
VI D A+ LR A i e

P 3 il TRl E AR A IR AR TR F RO AR . TRk
MR #s RA 5 A S 5 AR SOl e Rl 2 5 i
KT FTLAE S E R 6 U7 T RITIFR R AN 3 5
ST o A 2% T AR 5 A P A A R AT B

[ R EH AR |

JEEITHE

Y

1>2?

N
[ ®E/250 | [ gEe/5540 ]

I++

.

P 3 ASEADLE AER A7 BRL oh f

TEFE 3 e T RIS, SR TR ER R, K 1L 25
JIAN 4L 5 SAT I AT AL B, AN HAERE S %IER
TO6F LA AE I (LAt A 5 T R N A S AT B D A
B SRR RO I B B BOR R T T T R m O 0,
A0, MMM, BB . T E L &
TORXT T WU . IFRZAE S BN R T R RS
BRI, HETA BRI BIE .

BN T5 1) £ BR o2 4% 2 7 5 [ 3 el

P 4 g i 1 D 5 1) o BR AL R AR v R AR AR R R
D7 A R AR 4 S 0T . S OO LA R S ACEL . DRI
Hohab B, R R SO AT R R AR R . L G
AT s WORAE . WIFTIFIRT . b HABRE R KT, AR Bt R i
BEXT CXFRE B LB TR A B ML T s R A,
AR X O A A ) il A AT B

TElE 4 b T AR, RT TR R, R 1L 2.0 3
SAT A SATR S, 6 SAT A IT AT AR, E R HAEB
B IZAR R KT I A B (L A 5 L X A I A
D S ABE s SR JE S OZ AT I E B RO B Ty AT T
BT 0. A 0. Mg HH i, Ay HeseA e, ¥ ]
B Ly BEORE BRI R BT AR HAE X
FERAT . RIXE TR . FFH A5 = 4 B4R TR 0 I e A A



© 142 - PSP A 5 4 w25 %
T —— _ =
| MEERITAR
&R ex M4
| B0 A PR 28 T 1 g
I=1 s B MR 107y v A PR 28
|V A PR 28 A
|
Y |+ RN bE e
g
Y =N V075 ) A R 8 A
‘ L 0 0 MRz
N
L = = —d

BRI DB

P A4 By 1) A BRAL e HL SR B0 AR R R A AR

M RIEEEZMER, HENMARRITRETE.

vl R AR S 4 2R
2.2 WzhiARER

UK R T R S RE R AR A P B ERE . RS S SR
VA AR OR SRR T . BRVESR 2 MRt . BT 5 0 B ERR A
) R R o B - ol S S i K O B 7 1 S R
LI S5 3R G 1 s B Ao 8 %o FH P ke U R ml BN 1

B ELRBRNT . G RIS, RE R TR 4
VA RE AR SR S AR )T . O T LR S i e A% Bl (B 34D
W53, BRI, 2. IR R A R AL 4 i 248 o R H
] ff B 45 05 2R AR B 41, FLAth 4 2 A0 & while 36, 76 545
A T SE A SRR R AT B R A B A R
e B AL AR B A 5 25 SRR A IS R T . R B 1R 9K
A ARG R . BRI NSRS R Y . SK S U A R
JPARAR 0.5 ms, SFfRF A HEIRIERTIES . BAPITHRE, X
PSR B SO, 1R 2R
2.3 REBRERTA

AR HRAE QT AR, AV LW, %k, &
JEEEFEMR LM AR RE T BT, BIpSiT A mamE 5 o
Ne RGRRSIILAR . LAESTIUR T AL 3 A iae. Hr,
(1) ARFm “BEAT” R RTRR G, B, THF
WE TR ARAT e s (20 AR SDL RIS B A5 40 S 45 v A £ BR A5 #
7 1] £ BIR AL 2 79 15 0

T TR R 5 R L, B A BA 3 i 41 K8 R ) B R bR A0 B
B A TP, ST R St R R A B A A5 AR R A
SRIGEERE 5 ms, SFUKENIH AT IETT o8 5, P I B 0R 0 41
IR E L AR SR, SRR, AT S I T .

5 B AR S

3 RFEBITHR
3.1 HREE

D @R ARG AR H i . A 6 () Fim. &k
MRAIAR RS 1. 3 S, 1 SWES 1 S X N, 3
SHES 4 SATX RN, 3 S AT HH . B R R AT AR R R S AR
71 AL i i S A R O A D AR . R, IEWE LT
Bt 1y 3. 4 Sh s, SRR LRI . X B A )T JG 3%
WG, [ HL, AR E BRI . X R KT ek e . T
ARSI, BRECHIAT AN, HARST o TR M. #RICHE

2) Jy A IR AL BB AnIE 6 (b) BiR . Ui
RGeS 2, 5 SRR, 2 SWES 2 SN, 5
SIS 6 SRR, 4 SATHEM . AR R AT S SRR R U A
AL i i A R R O A D A . R, IEWE LT
BLIZJE 2. 4y 6 AT 50 AR LR BRI . X A KT T8 vk
Pt PGB B St F/EE 787 < I WA K P o7 S T B
RN . BREEHAT AN, FLARST o TR M. HSTCE

6 ARy 1 A BRAS e B0 HE B ol SIS

3.2 BEUSEARMLSE

D IEHMEA: PR S g5 2 NPy B R
AR, RMAE 7 (O Pra. it 1, 3, 4 5558, &
NS A S, Wl RN E 1S3 SHE
L. 5B 6 () W&,

2) NI SR E S R 3 ARSI N
SR, g5RmE 7 (b) iR, B 1. 4S54T, 3BTRS,
Wit 3. 2. 1 AT XF G, AT DA T 2R AR .

3) WM. PR S A 3 IR P I
W7, G5RmE 7 (o FiR. M1, 3 50R, 4 5TARR,
Wit 3. 2. 1 AT XE b, AT LA 3 5 TR .

O WG RS R 3 AES R RN
7, BERWME 7 (D PR, WLIER 3 ST S s, HAbdE s
SIS, R 15 R 3 S A HBCA e, 302 W B4 3l A i
PEEL . DLET USRS A, iR HA 3 54T 5.

CR#:55 169 1)



57 &

W, F . B SS BREE T SR 5 SOA B 48 AN 5544 22 S il & BIL i

» 169 -

metrical Compression Distance for Arrhythmia Discrimination in
Cloud— based Big Data Services. [J]. IEEE Journal of Biomedical
&. Health Informatics, 2015, 19 (4): 1253 - 1263.

L70x F&, ARugse. m 5. KB PR 05 T i 15 e IR 55 B ) JT i i
5% [J]. HER#, 2014, 30 (3): 156 - 161.

[8] Jeong Y S, Shin S S. An Efficient Authentication Scheme to Protect
User Privacy in Seamless Big Data Services [J]. Wireless Personal
Communications, 2016, 86 (1): 7 -19.

Lo sk sk, X =, Eikfl. 08 KBS M55 bk T 22 40 B R 9 B
RAiA [ dfEZR, 2016, 37 (9). 46 - 54.

[10] Sun J, Xu W, Ma J, et al. Leverage RAF to find domain experts
on research social network services: A big data analytics methodol-
ogy with MapReduce framework [J]. International Journal of Pro-
duction Economics, 2015, 165; 185 -193.

[11] spsm. SR HE T 52l R8G5t U1 HFE

A5 AR, 2016, 7 (2): 60 -64.

L12] sk¥koc. xRN, s, 5T SOA ZAEM M F I 5T &
MBS [I]. TR, 2014, 41 (s2): 473 477,

[13] Souza A P D, Rabelo R J. A Dynamic Services Discovery Model for
Better Leveraging BPM and SOA Integration []].
Journal of Information Systems in the Service Sector, 2015, 7
(. 1-21.

[14] Alwadain A, Fielt E, Korthaus A, et al. A Comparative Analysis
of the Integration of SOA Elements in Widely — Used Enterprise

International

Architecture Frameworks [J]. International Journal of Intelligent
Information Technologies, 2015, 9 (2): 54 —70.
[15] Vand SN, Spence C, Nijboer T C, et al. On the relative contribu-
tions of multisensory integration and crossmodal exogenous spatial
[J]. Acta Psy-

attention to multisensory response enhancement.

chologica, 2015, 16 (2): 20 - 28.

223,299,999,299,209,299,0293,299,099,999,209,209,205,209,999,299,208,209,293,299,099,999,209,299,299,209,099,299,208,209,291,299,099,999,209,299,293,293,099,299,200,209 298,299,999 999,209, 299,293 293,099,099

<L§%1Mﬁ>

P 7 SO AR A R AR g

AR DL 46 7R AT RS

3.3 EUAEMAMRAS

D IEHAER . e E S R 2 IR BT
FBRAIAE”, RME 8 () FiaR. Bi 2, 4, 6 54T5%, £
IR 256 ST, Wk RN SIS 2 B 5 B
., 5E6 (b w4

2) BB AP E S R A AET R “HLR
JE”, Z5RINE 8 (b) fim. BLHF 4. 6 ST, 2 BT AR5,
Wit 3.3, 1 Xt b, Al AT 2 50 T LR R .

3) HEHIR . ERE S R A AR W R
7L ERIE S (o) Fian. WEF 2. 4 SATR. 6 SITARE,
Wt 3. 3.1 AT L, AT LAHERT 5 SRR,

O WEMBh. EPE S R4 DRI R R R
;7. BRME S (D FrR. MR 4 SAT SN HIE R
AR, RN 255 SHEERA TR, X EhTHER
B, JCHk )RR A T LAY . B sh i g, VR A
45T,

4 HRIE

AP T —F ST ARM f9 35 5 L F A B 2 R 5
A TR AR ST R . ARG RA T QT M Linux £
LA HAR . STIT e i ARy 1h) 7 R 7 B RS B, 2

(c) (d)

Pl 8 4L 1o S BR AL AR I . AR 00 F 45 R AT IR
REW . ZRGEA BB PR f R AL IE W TAER O, B RE
BB AT WA RR S . B PR 8 T AR A B T2 7
TR AR, RS BerROR . BRI X AT e R
D] 11 e il I A 4 R R

B30k

[108k Wk, & &, ¥ut, . 2T ARMY f1 CAN k1 TIG 4
BLEs As & ieit (1], L. 2012, 42 (6): 102 -104.

[2] B8, mHME, /M, % 3T ARM #t A Linux #9504 R
E£RGERI (] PR 546, 2015, 23 (5): 1724 -1727.

(3] ®min, % W, %®/ANF, %. T ARM F1 nRF905 41 M (9 % fiE
Fhi R G [J]. BP0 & 540, 2015, 23 (4): 1418
- 1420.

[4] F 345, 3T FPGA Fl ARM 40 AL SR sh 4 R Gi e 5 4
By Wikl (D], MR AR AR, 2015,

[6] Hja M. Je+ ARM [y B ¥ R &M F 5 5311 [D]. Kib.
Wim K, 2014,

[6] W5, FF ARM i AN AU HLAg 3 [DI. KR . S5
K2, 2013,

(7] % ¥, sl AR QuIFEm HZoR [M]. dtat. o EKF
7K AL, 2014,
[8] Mg 2. ZF 4 €2 Linux C i f2 [M]. dbat: WK% MR

. 2013.



