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UAV and Image processing
Hideki Shibata*

UAVs (Unmanned Aerial Vehicles) are a focus of research and development efforts by universities,
research organizations and other entities in countries all over the world. At Yamaha Motor Co., Ltd., we
took the RMAX, our own proprietary industrial-use unmanned helicopter, as a starting point and
developed sophisticated flight control that operates using a GPS sensor and an inertia sensor.

Rotary wings UAVs are extremely difficult to control, and there are only a few types of these machines
worldwide that can actually be operated outside the range of visibility.

Generally, there are two different ways in which the UAV and image processing work together; with the
first, a navigational sensor compiles the data necessary in order to control the flight of the UAV itself. The
second involves remote sensing, in which a camera mounted on the UAV takes photographs which are
then processed to obtain various information concerning the object being photographed.

By the spring of 2000, Yamaha Motor Co. had developed the former, a navigational sensor for flight
control, through collaborative research with the Tokyo Institute of Technology.

This image sensor, called the AIS (Active Image Sensor), actively controls the tilting, panning and
zooming of the camera mounted on the machine so that the necessary data can be obtained through the
assiduous acquisition of image information.

This paper describes our development achievements, focusing pnmanly on the AIS

X YonFEEHE VA FEH

3% Yamaha Motor Co., Ltd., Aeronautic Operations

136— 5



1. ~Y a7 ZoHiE

ANV a2 EHERGE LTRZE EIL, BT RERRTH D, RENZYTIL, B
BB ERoMAZEicx U THNLEEZR -V &, #ERICH LTELAY O
FT— A PREICERLTH D TV TOFERERFTOND, LObEEFITR LD bIE
BRATHDOIE I NIV AREETH D, LrL, ~U a7 ZOMEE A LI EROER T,
RAY T sk Uiz 10[m/s]LL FOEERITRETH D,

AR, BB EB 2 VA a7 X 2 BT 27D EREOIERLETH D,
FDLE, BBREODATENSRA 0y FNTHBHEPIIRTIRD 20,

RMAX (ZBEEBM 2 EOEERICHABRIN TNATD M ay FOABERLT72HIZR
NS v Ty RS L (YAS'YAMAHA Attitude Sensor)&DOE#HREFIALET )V
T4 —A TR EEEE (YACS:YAMAHA Attitude Control System))MEHEREE, ST
5, ZhIZ X v ABOENE - A EAER I, FELE-o TS5,

BEMEANY 27 (LITEEEK 1) 13REHH R OBEEL ~—XZ, 2 208I0EK
BT OIS, 1 DRfERgA CoBEE B E Lz Km 7 7 2O AR5 7
FA P MBFEFYE— bV REFENE LIMEREES 10em 7 7 AOEET7 74 b
Thod,

RKAay FOBDENRNE ZAERITIE L8N 7 74 M, BIEMBEOHRZH# LT
T, M E»LOBERBRE (BIEEERES. BEMERS) CERCEI LERSHD, BE
754 MIANBIOBDOX S RAEMINRH S TEbd., M ay NETOEBENIENS I N
W5 ) DIEFEIC—EEBMOBEN 21T ) BERH D, TNODT T A FEITH Dilid, B
i Tidied, HE - MEORELLETH Y, BIEER GPS, FiLt ¥ i LR GPS,#&fE
EBEZFALTINGEFERL TS, ERICEBEIICERE 754 FRERL, 20bh LEE
EBOTRICL>THEEHN T T A4 FETHEEIZR -T2,

Payload 30kg
Flight Time 60min
Performance [ imum Height 100m
Control Range 150m(visual range)
Type RMAX(L15)
Main Rotor Diameter 3115mm
Tail Rotor Diameter 545mm
Helicopter |Empty Operating Weight 58kg
Overall Length 3630mm
Body Width 720mm
Overall Height 1080mm
Engine Fuel __Gasoline—ogil mixture
Type Liquid-cooled 2-stroke
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