4
2017 4E 8 A

B SHA

Radar Science and Technology

Vol. 15 No. 4
August 2017

DOI:10. 3969/j. issn. 1672-2337. 2017. 04. 013

ETF Qt X AW E i R 4 R G0 3t

%= e, SELE
(L. E B PR R A R = AR, ZRUETE 230088;
2. fLARFE S 5 23 (A R0 22 B0l o SL g %, LRUA T 2300885
3R BETE MR A B SR . B L 230088)

H EABTAANZAAAR BEOEZFARZATEFTELZH -5 . 28T HOEHME ALY
ARBRFIHAZ, ELETRTHEOERFAKGETAM, BETET Q FLF &R XITF
% NBAZ IR TR AR A BRI ALR) LA 5 @ m AR TR S0 k. BB S Bk R L RN A
Yofe Qt 5.3 F &R C++iE T HAT L A RAI ST iE 0 KB W B 7 30 5B 0 B3 RARE M
WAF., BT HMGRIT T EPRILAE, LARBGRERFEER,

KHBIE . LAN; F@sh; RAEMER; & QF 6

hES %2 .TN957; TP311 XERFRERD A NXERS.1672-2337(2017)04-0410-05

Design of Unmanned Aerial Vehicle Ground Control Station Software
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Abstract: The composition of an unmanned aerial vehicle system is introduced. Its important part is
the ground control station. Then., the composition and principle of the unmanned aerial vehicle ground con-
trol station software system is also presented in this paper. The design of unmanned aerial vehicle ground
control station software system is discussed from several aspects such as communication, virtual instrument
and path planning. In the end, a software system is developed under Qt 5.3 framework using C+ + lan-

guage. The software system has some functions of telemetering data display, telecontrol data sending and

path planning. The proposed technology has good operability and universality.

Key words:
framework
0 5l &

TN B R — T A B s, a] ] BE A A
Z AT 55 B AT Z TP AT 55, th T4 E R 1R YL
DS ER I ol iR A R O TN
#%, fil #x & A #l (Unmanned Aerial Vehicle,
UA™ P H oA F 5T i #E ., vl & &2
A = LB S e, 32 B ok s 2 fy AL, ]
T R | R AR ST — R A,

Jo N AL M 1 3 (UAV Ground Control Sta-

W H . 2017-03-105 &8 H . 2017-04-11

unmanned aerial vehicle; ground control station; system composition; software; Qt

tion) VE y H R B H B — 8 4, SEBL T X EA
BL AT AR 2 R0 15 A R 2 1 2 A R 0 2 il S A L
AT I X — Sl i e ) 45 5 iR SR IUAH
7 Ak FHEHE i

AR SCEE AT T N HIL Ml T 3 AR R S ik
T BT HETX E AR A RS R HE T R A
o] [F] i} % 5 Windows F & #l Linux ‘F&. Qt %
H C+ 3 TF A HESE AT SE I — R 9w 5, i Ak Dt
B SRR AEAN R B R 58 LB AT kR Qu ik
AT Hb T S R R E 2R M 52 A

PR AR G820 18 BPF 2 48 BT A i 52



2017 455 4 1)

Fb KT QU g RANH & 38 2R AF R S8R 111

=TT WREIT R 45 3T QIR R B R
W R,

1 RGHR
1.1 ZTAWNRGEMN

MR G FEAFEPHR S ©IT8% (Air Ve-
hicle) FIJC A ML 1 25, W& 1 Fs .

i%i@%/ / l’@' a

i

K1 EANRGAHME

TE AT AR AT RATAE 55 Z 00, B e b A7 ' AT
AR AT 328 B K R0 A 328 A L FR M AT 3 3 0 G 28 08
B AR ] AT A & A 0 B ) 2 DU A A . B DA
WE A S TC R 3 RAT A CAT AR ] H T sl
i 3 IO i e A 1n) RAT A K 26 TR AT I A A
KATAE S AT A R P, AT 0 0l A TE 2R R RS
5 b TH S AT R R AT AR R IR 20 Hz (1 R ST
Iia) by 7 32l %% 8 WA L P A AR AT ER A
LhRE R REVR A A R R KR SR L RO B
AT S A M T R 0 0 5% AT g 1 A5 AR
AL I S E RS AT IS Y N T B, AR IR AT
MWLM ATIES AR TR, TAILRGED
BARRAE 2 Pros .

G

, AT
\ g,

K2 JEAHLER SR

1.2 MEHRFEHEK

T AR ST AL AR B A AR P AS B 4y  BE A
A 455 M 0w B AL B L R A R IR LA L R
J AL 5 45 o AR SO R V8 Ml T o B R SR BT

b 1Tl R AR G T X o ALY L LA K
ARZSAE B AT 2 s s [A]iFa] LY Je A HL A T
VR 3 S 2 Bk A7 45 i % AT B A7 Rl L R
UETE A ML A 22 4 AT A RATAE 55 B A 3058 T

DR TR T M TR B R R G B R B R
Git 3 A A7 R 2 R, B AR TRAT S IR A Lt
it TRAT A R A L R AR R AR A
FER AL I RERCI A& 3 B o B> R A ST
HEAT I8 A5 SCAF 28 DU 0 G 4% B0 B AT AT A B L
SRR (8% i S 8 g v et 1 D B N
RSN A T AT .

S EAF R

| s w
ke 3 ik
RS bR ) A

€

ird
M
%
*
15
B

EHH R

SR B W Y
S o Sl sn B

P 3 Tl B R ST

D) e se 9 UDP EfE S Bk E, 2
T FRLRE TN AL % % R

2) M LAY e BT M. 4% BROAT L B fE, 3T
QPainter S TR IR0 A 1 46 B B LB AL SR
FEWRIT

3) Mkl ge . B T Qeustomplot 55 8 45
SR NS RS - Y E S i R ES

4y Hd T A . ST B 45 i SO ik R R
B 191 T e 5

5) FE S B B A S AT R 2 s o
W HF XML Fe & SO 3 A e E

6) il W R FEF osg ESCH 19 R K
i P ORS B2 AT 3R 3 0.5 m) A 2R K 384 L 40 45 i 15
PITBCR J4f 7N 8 i S DI RE 5



412 FERFESHEK

5515 &5 4 )

7D LA TE AR SR 52 BT A BB A AR
A TR S 45 G HE T T g A B B L 3t 1 BB AR
2 VE RMEBR

2 REEHEIR
2.1 BERX

T b 5 AT 2 8] DL TG4 =A% g A
BOREEE A T AR RGNS 32 40 5L i 1 e i
S AR L X 3 A i SCHE AT AR B T i O A
[ERREAEC

b TR 335 AR 2R 0 00 3 T A SR R 4 48 4 119 38
15 030 R KAl e BRI 64 BoAg XNk 1 fiR.,

F1 OEERTER

KERCB HEBAGIE  RRRAD  REEAD
oxpron A BB mmEsEEW

HA f5 8 Z IR 8 if

LAE B 2 BofE R AR b, WA 2 LA Bl AL
B L Sk AR B BE R B R A B IR & O
5 B . b b 3 R 4 8 5 i SC U
O0XEBIA £k 3k A5 & » 8 iovm HoK DL OXEBY9A FF
Sk 1388 A HR SCAE i A AR SC .

B4y .61 B, Horp 8 — AN R BL2R A,
FH R X 433 {5 8L 38 J2: 38 #5546 4 R 9 60 4~
TR BAR B B AR E NG e, K
ARG o R R R R IR VAR A
FHIFEBE . FEFEBRESHE R A REEM
B H PR R AR 5T TS A

M F0 -1 B, B 43 i A A0 W 2 IR 8
I B PR O B AN 25 T AN AT P A R
o HIRXT R 5C 2 L WA R SCTERk, Z 5 Aab B,

AR B 1 BAE R BRSO E R br &,

2.2 ERULE

AT QU V& B DU 2 A X e /b, Horp
Qwtl B — T LGPL PR A TR %, BRI A
BB A R ALK EIE RN AT AR K Ll
VT ANl AR AT 2 00 ff 5 K o 0 b T 3 1 R
G AR R Qt 1Y 2D 42 K1 2K QPainter™ £
il BT T AL AR AR R AT A
R P aE A A

DR Y&

P ALHE T 50 L IR0 20 B 4R LB R )
2 VR 2 B A8 B DU AN B4y, 8 A B A 2 L B
WA e A T i A A2 e 2 PR, R

Qlmage 1977 2 H7E QWidget b, %F Qlmage Jig
RN G BT A0 1Y) T 28 S BB VR AR 1 AR Ak
Wit mAREWE 4 s,

HriE—iKk Qlmag
K T84 H) AR B 24

v

2FURNE R G, By
NI, FAE iRE

v

22T IRE 22 2
VAR F By o R 0

v

2HIREE A = MRS

v

22 RS fa R BT AR

v

I

M4 ERMRBOTRE

BTSRRI 5 Fros.

Bl 5 ZEARMRICRE

2) fam e

TR EE B 1T R 360 2 L LU K Al iy RALAY
T At AL, ARG TRAT A8 AT 1) S B B BT e B
J7 1]

BRI 6 s .

K6 5 mE BT ROCR R

3) KfH B E
NG R S A S E R



2017 455 4 1)

200, A F Qt #9 B AN & Sk £ GGkt

413

L AT AR A S s KO P 9 R B A 2 2 B R
A7 AE T ST I ST RO O 4 e BE S B
BTSRRI 7 frs .

—-400

—-600

M7 B RO E

4) E R

WAMNGR BT R 2 EL 5 B RE 6
S5 UL BB 7 HE 20 B . 7T AR i i s B0 Y S
SIAREL R L o BUE R P65 BUE BORHE ]
S SR B T 45 L B SO

VIR WA 8 FIrs .

K8 i R EACR A

2.3 friEEL R
SO0 225 R AL e A0 45 Hb 1R R R ERAE T A

AN 157 8

1) b 5] 5 7R B B AR

X H osg(open scene graph)U™ JF 5 FE k47 —
I K sosg FAAT 5 K1 Hh KT I 7R Ty BE, AT 2k
5 B2 B R i BT, AT S 3 T ) R A HR AR AN iR .
@i PR,

5 osg TFIE PE 15 26 5 22 2 1 A1 X 24 i 1R
TFk QtRRA Y osg i SCF 358 2 SO Sk ST
1 P& AR AR B B A TF R BB b 5 SR L A o
INAR Y BL R i B SO s B S5 S S osg PR 12 HUHE &
SR TG B S He IRTR EE A XL IR E S8
b ] SO A L BDAT AT b T B OR

2) WlETEA

T AT G S 0 B R R L R R
M=,

WA B E AL S 3 A L A — e b B AR 2y
RV o BB 2 AT 8 5 4 E TR Y AL B R
XF U AE T Bl A 5 = O T 30 g 4R R S, i
AR TR E . X 3 Aoy ST DL E AR A
iR . a5 5 AT AE b P b e R CHC b B AT R AT
BB N 23 1% BB 45 T H B 2 BOW & A4 it oS
T 2 R IE BRI 3

W O N E A e 2 N B e = e VK N i
B AL T B R S — B AR S R AT A RATET Y
BN TR, RAT A% b0 8] 326 A i SRR 7 b 18] 1 4%
RSt 2 14 =X 7, O T A R BRI

W= 0= i o B B B O N s B /]
XF AR A By, B 58 A R RIAT: 55 . RAT A K
JEAIL b 08 B ] 7 AR PRATATE 55

s A 9 BR

© mail a - B
Brza B | kmmg | L
gET FaET RS
L TERS 1 TO 2016/9/9 15:52:47 |+
= &/S 2 LOEE 2 m's
WSS g8 BE 58 i34 s
11 117.31 317705 1000 2 10 100
2 5 e
R T T << 7 "
33 117.315 31.8294 1000 2 10 100
e
44 117.389 31.7662 1000 2 10 100 S 01T | B EEEE 10 o
519 117.352 317341 1000 2 10 100
66 117.308 317723 1000 2 10 100 B 1000 =
[ wmas | [ @ |
() o) [ | T -

9 IR ALK X 5 AE



414 FERFESHEK

5015 B 4 )

3 W FH S

FEFEIH TR A Qu 5. 3 FEAT LT S R R 5
A IF A Bt R RO WA 10,181 11 Fro .

P10 Sy Jo AL T i 2 B8 140K 285 M 47 R4 o)
B R T AR AR AT R AL

EANRR

afem

a,
"2y,

et

17137 Latiude: 318386 Alitude: 0

|
g

2k 18 4528 BIT #9455 DL K RAT 2 40 19 4
EEidiin

11 29 JC N AL Hi T st 1) A 328 R 30 1 G o
FLAE T TR A0 BT R R SRR ROR i L 18
We MU EBEE T 6 A L % IR B AT A
2 B0 S 1) T OE A A S T O A ) I 2y AR
ZIEAHHL BRG] T 52 PR CAT A

dtmedia. 2017515208 09:37:40 TR g )
g2l 4 ZER208 esig
aiR2E HIH208 et
TRE TRtk BATATF

BE | FPGARNME  RMAR

B 11 T30 R A A 1

BP0 2R A 2 SR AR DB O X B OGB4
ARIEAT T TE 404 38, 7T LA R0 A e P it
vl B A4 ), B AR R A AT BRAE L s T
DL 2 K 22 %000 N AL M T o 0 1F 52t /Y 20K
A T2 T JE LA T 3 0 BORE 5G BY 26AL B 1
k.

4 ZEHIE

ASCHRE B TG A BIL b T O AR AR G i g
T Qt ¥ & W, 1 0l LU B 2 7E Windows F &
M Linux ¥ & LT ERER, SCH S H T Mo

(F 44 420 1)





