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Design of In-situ Detection Equipment for Aircraft Wheel
Load Switch Based on ZYNQ

JIANG Qingyang', LIU Yong', WU Yue’, NING Xianping®
(1. Naval Aviation University, Yantai 264001, China;
2. Unit 92329 of People’s Liberation Army Navy, Huludao 125000, China)

Abstract; Aiming at the problems of low testing efficiency and low testing accuracy in the traditional testing methods for
aircraft wheel load switches, a portable in-situ detection device for aircraft wheel load switches based on the ZYNQ is de-
signed. This device selects a ZYNQ 7020 as the controller, and adopts a 16-bit AD conversion chip ADS8864 to collect the
signals through the load switch and laser distance sensor. The data is buffered to the DDR3 of ARM side through AXI bus.
The FPGA is used to simulate the switch signal, and the Qt is used to design the human-machine interaction interface. Fi-
nally, the ground detection of the aircraft wheel load switch is realized. After verification, this device can automatically de-
tect the four-channel on/off and consistency status of load switch, and assist ground crew to complete collaborate landing
support tasks. The distance measurement accuracy error is within ==1 mm, and the channel consistency error is within 0. 2
ms. It has been applied to multiple types of aircraft. with a good operational result.
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{fi ] spi _ register _master pRECE: Z 143 Bt /¥ spi _ mas-
ter VEMF B A

(2) AT RS RB BT, . spi _
master BECIURFTE B spi WAy, TEME spi £ 6 4 2 9
s spi_ driver BRECIC RSN EIRS), BV NES
spi X & IR

(3) f#i [f] struct spi _ message Fll spi _ transfer 5%k
SEI spi R A% A .
4.2 EEIMEREIET

ASCRY R R S B A L3S BB A i,
Qt A FEMINARIE™, hFWE TGk, B
B EJE R R Ofe . By R E BRI, AL
22 B ST A T RE S R AR A I A 45 1 T A IR
B, BT TEMFR, B&NTAERRENOE 12 fix,

register _

BiR ]
RERATIRE

RS fE

| PIBIFX |
!
[ mwwmtk |

BB AT R VY i 18
i/ M&*ﬁiﬁéﬁﬁ

‘E%E%‘J%ﬁ, 5HhLE

Y
AR 0/ B
K& Rt AT A5 O 4 R
R IR A B
C_ &R )

12 TAERR A

Tl EEAPAIGE . BRI R BT R E S
iy Bl 00 e SAE P A4 AR SR BT SR S P B HLE R S
ALk B e B o A T B T PR A A I D R T
MRS . AT SR T 0 TR 4 )5 P2k, A
Fo ot v, B A PR R BT OGRS AR A . D R B
V1% 00 25 B D ) O DD 22 R, R AR BT R 4
I TE [A) I E] 228 10 ms, R SR AT RS . B
TF SR P RE A7 e R

A TR ST e PRSI AE . n] DUR 3 7 2 U]
TFO% s Wrta A (5 8 F R A . BRI E
T R EAE T, SHL RSB B A HOX AR, R
HRBIT R INRE
5 iR A

PLEE AR AT R S A A T 3 45 RSF O 22 em X115 em
X112 em CROCTEXE) AT THAR A7 U 0 22 i 2800T ¢ 4
HAS R O, RBUEUN, T 5 AR S0 5 X A

]S 2 A LI Y R BT S B 1 W B S I T 1 ) B
Phb R B A s
NI B A B D RE . XTI RS R T — ok
X P b BEAT ROHE e 1. 0 RS 0 7 S 0 N AT
i P 22 3 A5 o B s AR R I 42, L 20 em D LS
{8 A e 7 9 80T 0 A2 J i 2 A 00 A Oy )
(. AT 20 IREL SLH, K & R 2 kA7 50t

PV 3k 2 Bros .

F 2 WO S B %
JERUHL | HSEAH/em | SCM{E/em | B&2E/mm
1 20.01 20.08 0.7
2 20.01 20.08 0.7
3 19.99 19.98 —0.1
4 19.98 20. 06 0.8
5 19.98 19.90 —0.8
6 19.99 19.93 —0.6
7 20. 01 20. 06 0.5
8 19.98 19. 89 —0.9
9 20.01 20.11 1
10 19.99 19.92 —0.7

11 20. 00 20.10 1

12 19.98 19.90 —0.8
13 20.01 19.95 —0.6
14 19.99 20.08 0.9
15 20. 00 19.90 -1

16 19.98 20. 06 0.8
17 20.01 19.95 —0.6
18 19.99 20.08 0.9
19 20.01 19.95 —0.6
20 20. 00 20.10 1

4G R s T IE S, el 525 H
MR 28 9HE £ 1 mm 3 { DAY, 3R WA B A% Y 00 BEOH BE
A BT K,

R —EESE R, L— D IREIT S,
VY B8 G (5 5 2R 40 W e 2 B A sh AR A D
(ATE, automated test equipment), X} PN & 1% 45 3
TR, WM ERWE)T . RENKEIT XEFSH
HEATHERE D S [ (R B . R AT 20 IR A S, Gl
ML ATE 5AR K& B AR, iR RN mE
. 75200 8E sk 3 s,

W T & 8T B Y B B A e — 80 HUORAL
BV A O 2 S bt T P9 R A T O 25 5% 3L 19 B I (] ol
REREWEAE X 9, 482 0.103, 0.093, 0.11
A0.12 ms, SCEECHE R W, 4 A4 I8 Y i [a] a] R DR 22
BTE0.2 ms LI, fFEFRIREK.

6 HRIE
MR I SR R & B, LAY A 5L 5
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%34 K

P i 1 Wi 2 Wi 3 WiE 4
/g W7 W7 W7 W2
1 0.097 0.075 0.143 0.183
2 0.101 0.104 0.147 0.076
3 0.123 0.083 0.085 0.186
4 0.078 0.168 0.136 0.147
5 0.132 0.092 0.113 0.241
6 0.096 0.089 0.102 0.112
7 0.053 0.167 0.168 0.125
8 0.104 0.093 0.037 0.056
9 0.087 0.079 0.152 0.098
10 0.142 0.074 0.089 0.198
11 0.115 0.085 0.142 0.172
12 0.128 0.101 0.134 0.013
13 0.083 0.057 0.071 0.153
14 0.112 0.188 0.125 0.062
15 0.065 0.071 0.063 0.089
16 0.134 0.082 0.118 0.134
17 0.091 0.095 0.108 0.107
18 0.108 0.087 0.096 0.215
19 0.072 0.079 0.157 0.142
20 0.112 0.063 0.082 0.028

. BHREE T A CHURT S SO 4 5 gEAT I, R
WA 2~3 NBLA, Y 20~30 min 58— Uk
AR, FLI RS A o, R A, i A IR
A SRR A K — YR A R 4 4 & 5 min LAY,
FESZB A1 mm A9 I BE RS BE AN 0. 2 ms A9 38 38 — BRI
K RE . W MR TSR I ERE R, B
SR o AN

AR SCEAEU T AR AR5 A 5
—, FEELEHE L EKKEIG T, KR,
o SR IR T AT AR A, i A 1 I ik g
Koo BT AR . FEAR M TAES . B 7EAS R % B8~ X%
AT, R L W AR Bl AR TR A
R . AL FRAE B A ORI SE e . JESS I R RE AT T
AE. TRRICEIT U 76 T s O S5 T R, aF — 20 B b
BN BT R HE R .

AP BT T R T ZYNQ B i%it. 4548 T
FPGA (1) /& B B v] 4w A8 Pk F S 48 1 ARM b 3 8% R 56
TEZRGF, ARM ALHIER 5 FPGA 2 [a] B 54 14 i ik
FERBARRROE . BB PRI KM A fE B, esh, JE
FZFEHEN Linux 84E R %, BABRKORMAEAES
ARG SR, MEFIF R M . R A DG SR 1) 45 Fl T
PR BRAR R G AR T 5, A IZ R A E .
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