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A Study on Real-Time Position Analysis and Wireless Transmission
Technology for Effective Acquisition of Video Recording
Information in UAV Video Surveillance

Hwan—ChuIKhni Chang-Seok Lee”,

ABSTRACT

T+

Jeong-Hun Choi'

In this paper, we propose an effective wireless transmission technology, under poor wireless
transmission channel surroundings caused by speedy flying, that are able to transmit high quality video
recording information and surveillance data via accessing to various wireless networking services

architecture such as One-on-One, Many-on-One, One-on-Many, Over the Horizon. The Real-Time
Position Analysis(RAPA) method is also suggested to provide more meaningful video information of
shooting area. The suggested wireless transmission technology and RAPA can make remote control of
UAV'’s flight route to get valuable topography information. Because of the benefit to get both of video
information and GPS data of shooting area simultaneously, the result of study can be applied to various
application sphere including UAV that requires high speed wireless transmission.

Key words: Wireless Transmission, Real-Time Position Analysis, Remote Control, Unmanned Aerial
Vehicle, Global Positioning System
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7)1(UAV: Unmanned Aerial Vehicle)S ©]-&
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Table 1. The Specification of Wireless Transmission Equip. for Video Transmission
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Fig. 3. Frame Structure for Uplink Transmission Mode of 76 .8kbps/spread spectrum 76 8kbps.

Table 2. Parameters for Frame Structure

Parameter 8.000Mbps 4.416Mbps 76.8kbps 76.8kbps
symbol rate/sec 4.992MHz 4.608MHz 72kHz 72kHz
bandwidth 6.240MHz 5.760MHz 90kHz 90kHz * 64
modulation QPSK QPSK QPSK QPSK
frame length 0.5ms(2,4964 &) 0.5ms(2,3044 &) 5ms(3604] &)
no. of frame/sec 2,000 2,000 200
CTC input/frame 4,000 2,208 384
transmission rate 8,000Mbps 4,416Mbps 76.8kbps
code rate 5/6 1/2 2/3
CTC output 4,800 4,416 576
# of preamble sym. 80  (16/48/16) 72 (16/48/8)

# of data sym. 2400 2208 288
# of header sym. 16 0

# CTC . Convolutional Turbo Code
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Transmission Mode Re%a];NR
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Table 4, Reqg. SNR vs Measured SNR(PER=0.05)

Req. Measured Result(PER=0)
Trans. - -
Mode SNR[dB] Signal Noise | SNR
(PER=0.05) | Power | Power | [dB]
8Mbps 6.2 -15dBm | -24dBm 9
4.416Mbps 2.3 -15dBm | -20dBm 5
76.8kbps 4.5 -15dBm | -22dBm 7
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CamSG1 = VincentyD(AircraftG, d1, AircraftD) (2)

21 (3), 21 @), 2] (B), 2] B)2 ] WHe=E vy
A GPS A&} 7hvle} FIA S HE/FFE GPS 9
Z1Zte] A (d2/d3)S}, Vincenty Direct Formulag
o] &3t GPS AAAHBE A=Este F418 e
Aot} Fig. 119] ImageH?2] Aol= di/d2/dse] 2
olE T3 AAE F U
CamV) _dz

2 AircraftH

CamV. ) 3)
d2 = tan(CamT - )+ AircraftH

tan(CamT —

CamSG3 = VincentyD(AircraftG, d2, AircraftD) (4)

d3

tan(C T+CamV =
n(Fm 2 )= AircraftH

CamV, . ®)
d3 = tan(CamT + ) # AircraftH

CamSG2 = VincentyD(AircraftG, d3, AircraftD) (6)

Sd
tan(CamD) = Bd

sd @)
CamD = atan(ﬁ)



1054 ZEDICINES ==X X18A X9=(2015.9)

Camera
Camera

‘ camv
N
CamT
Aircrafti

Camy
CamT

Aircraftd
CamSG2

»

CamsG2
CamsGl CamsG3

AnrcrafiG Camscl CamsG3 AircraftG

dl d2
[ CarnsG2
Camera
Ve CamV
7l
CamT
~ AircraftH
CamsG2
J CamsG1 CamSG3 AtrcraftG

[

Fig. 11, Estimation of Shooting Area Length(up/center/low) using GPS Information.,

CamG3 = VincentyD(AircraftG,D2,CamD) (8)
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