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Research on UAYV fixed-point landing
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[ Abstract] Unmanned Aerial Vehicle (UAV) is widely used in military, agriculture, transportation and other fields, and has great
application potential and broad prospects. Restricted by factors such as battery energy density and energy utilization efficiency, the
onboard battery of UAV does not have enough endurance, which can‘t give full play to its advantages. In order to improve the flight
endurance of UAV, wireless charging base station is used to charge UAV. In order to achieve the maximum charging efficiency of
wireless charging, it is necessary to realize the accurate landing of UAV. In order to realize the fixed—point landing of UAV and
improve its fixed—point flight capability, a fixed—point landing method combining GPS and visual recognition is proposed. At first,
the pixhawk flight control module is matched with M8N module to carry out GPS positioning, so that the UAV can reach the vicinity
of the charging base station, and then, the visual aid (openmv) is enabled again to achieve a more accurate landing. The
experimental results show that the UAV can accurately identify the charging base station and realize fixed—point landing.
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Fig. 1 Overall block diagram
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Fig. 2 Coordinate system established with UAV as the origin
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sensor. reset( )

sensor. sel_ pixformat( sensor. RGB565)

sensor. sel_ framesize(sensor. QQVGA)

sensor. skip_ frames(time =2 000)

sensor. set_auto_ gain(False)# ¢/ B s 35

sensor. set_auto_whitebal( False ) # < [4] [ -1}

clock = time. clock()

wart = UART(3,115200 ) # 7 SLER 1 3 A5 bk

uart. init (115200, bits = 8 ,parity = None ,stop =
1)# 5 FAC e X

X H % E T openmv ff) — B KL AR & K
sensor. set_ pixformat Fl T & BEAR Z A, 0 B %
B oNE ARG RGB565 , & MR 2 16bit, sensor.
set_ framesize Fl T BB KGR A 73 B, 3% B 1 2]
T stm32 [P BE R A AR R, A IR
sensor. QQVGA , B[l openmv H g LAY 160 x120 43 #f
K, set_auto_gain ( False ) Fl set_auto_whitebal
(False) H7F 5 H] openmv (1) B B4 £ F1 P-4 19 2
AE, OAIX 2 S IBEXS AprilTag B4 BA S o I
PR ER AR IR A AR MU R TT IR

fa=(2.8/3.984) 160 # BRIA(Y

fy=(2.8/2.952) % 120 # BiA(Y

c_x =160 = 0.5 # BRINE (image. w = 0.5)

c_y =120 = 0.5 # ZRIN{H (image. h * 0.5)
# B I

for tag in img. find_apriliags (fx =f_x, fy =f_y,
ex =c_x, cy =c_y): # BRIAN TAG36H11

B, find_apriltags () BT AR 5K AR
XF T2 HARAALE A A AR B AR5 R A A 3
MEAAE R tag o RREIIIE AEIEA 4 A4, B0 fr,
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FETCIE R ov7725) . 160 5 120 B fT 15 & 1) 43 B¢
KT, 0.5 NERINE, ILFZEBN, sensor. snapshot ()
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&, BT iR 548 AprilTag FRiR, B8 115 1A B
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img = sensor. snapshot ()
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p_x[0] =int(tag. x_translation() * k1/100%
10) # BB x A B9 L (AL m)

p_x[1] =int(tag. x_translation() * k1/10%
10) # BRHCx AR 0. 1 AL (AL m)

p_x[2] =int(tag. x_translation() * k1/1%10)
# AR x iR 1Y 0. 01 32 (B m)

p_yl0] =int(tag. y_translation() * k1/100%
10) # BBy B B L (AL m)

p_yl1] =int(tag. y_translation() * k1/10%
10) # BRHCy AR 0. 1 AL (AL m)

p_yl2] =int(tag. y_translation() * k1/1%10)
# ARy iR 1Y 0. 01 137 (B m)

p_z[0] =int(tag. z_translation( ) * k1/100%
10) # AR 2 FOL AL BB (AL m)

p_z[ 1] = int(tag. z_translation( ) * k1/10%
10) # BBz O 0. 1 A7 (AL m)

p_z[2] = int(tag. z_translation( ) * k1/1%
10) # BBz i 0) 0. 01 A2 (BT m)

r_z[ 0] = int(degrees(tag. z_rotation() )/
1009% 10 ) # R 2 Bl A BER A AL (CRALC0) )

r_z[ 1] = int(degrees(tag. z_rotation( ) )/
10%10) # FRI = Rl B AL (AL (°) )

r_z[ 2] = int(degrees(tag. z_rotation( ) )/

19 10) # 4RIz Bl B2 59 2 (B2 () )
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while ( True) .

clock. tick()

img = sensor. snapshot( )

for tag in img. find_apriltags (fx =f_x, fy =f_y,
cx =c_x, cy =c_y) :# BRI\ TAG36H11

img. draw_rectangle(tag. rect( ) ,color = (255,
0,0))# HHE

img. draw_cross(tag. cx( ) ,tag. cy( ) ,color =
(0,255,0) ) # fEAEJE oo+

prini_args = (tag. x_translation( ) ,tag.
y_translation( ) ,tag. z_translation( ) ,

degrees(tag. x_rotation () ) ,degrees(tag.

y_rotation( ) ) ,degrees(tag. z_rotation( ) ) )

print("Tx: %f, Ty %f, Tz %f, Rx %f, Ry
%f, Rz %f" % prini_args)

print(clock. fps())# FTENIR
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Tab. 1 openmv test data

x WAL v BOLRS = BOLRS PIIR2E /% B FHR2E /%

0.01 0.01 0.15 1.3 359 0.3
0.23 0.52 0.64 3.1 63 0.9
1.03 0.03 1.01 3.5 48 1.2
0.05 0.96 1.03 3.4 312 1.2
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