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I. Overview of the Campaign 

Goal: Our goal is to conduct routine measurements of vertical profile of aerosols over the Hanimadhoo observatory using unmanned aircraft (Figure 1).  Aerosol and radiometric instrumentation will probe the atmosphere up to 1500 m ASL and within a 10 km radius of the airport.  Such measurements on an autonomous unmanned platform add an invaluable extension to the existing ground-based observations.  
II. Duration: October 18 to November 15

Flight Plans:

AUAV flight operations will take place between 15 October and 15 November with flights every other day.  Flight days will consist of one to three flights, and each flight will be one to two hours in duration.  All AUAV flights will occur within a 10 km radius around the airport with a ceiling of 6000 ft (see Figure 2).    
AUAV flight operations will be conducted from a small sturdy structure (i.e., garage or tent) at the runway.  We need a small space (4m x 4m) with access to electricity to shelter the plane, ground station, and support equipment from the sun and weather.  We will also conduct engine tests and radio checks at this on-site facility.  Major repairs and testing of instrumentation will occur at the AUAV lab in the observatory.
Radio Contact:  We will operate on 900 MHz and 2.4 GHz bands.  The antennae need to be placed where they have a line-of-sight connection to the AUAV at all times.

Flight operations:

To ensure proper safety during take off and landing, we request a large open field to conduct flight operations.  
Preflight preparations will include 

1) scouting of the sight and securing proper take-off and landing area.  

2) set-up infrastructure (i.e., electricity, storage facility, tables)

3) assemble aircraft and ground station

4) program waypoints and flight track into autopilot

5) fuel, weigh and balance the aircraft

6) preflight checklist

7) range checks to ensure proper operation

Flight operations operate as follows:
1) car-top launch – vehicle accelerates to 100 km/hr along a straight track

2) AUAV lifts from vehicle and begins ascent.  Note: the pilot manually operates the take-off and landing.

3) pilot will fly the aircraft in a circle to check aircraft performance before initiating autonomous flight.

4) autonomous flight – AUAV will head towards first waypoint and continue with programmed itinerary.

5) at the end of the mission, the AUAV returns to the launch/landing area where the autopilot resumes manual control.

6) pilot lands AUAV.  Landing could be done on any flat area (grassy or pavement) at least 100 meter in length and 30 meters wide, clear of trees, buildings, or structures.

Safety precautionary measures:  
The following safety measures will be taken:

a) The AUAV will fly out of Hanimaadhoo airport, in the eastward direction to clear land in the shortest route possible, and fly out-and-back legs within the 10 km radius around the airport (Figure 1).  At all times during the flight, the AUAV will be at least 1 km away from any land area of Hanimadhoo Island.  Except during take-off and landing, all flights will occur over the water. 
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AUAV will not fly when manned aircraft operations (both research missions and commercial flights in and out of Hanimadhoo) are operating.  We will make sure the AUAV is grounded one hour before any manned aircraft is in the Hanimadhoo vicinity. 

c) The AUAV will maintain contact with the ground station at all times and may be commanded to return for landing at any time.  A pilot on the ground will be monitoring the AUAV and will be ready to manually operate the aircraft as necessary.

A movie of the UAV flight and ground preparation has been given to Island Aviation (Mr. Inthikab).  A photograph of the aircraft is shown in Figure 1. 

Information on Dara Corporation, the manufacturer of the AUAV:

President:  John Torode

Chief Engineer:  Shahin Afshari

Dara Aviation 
19501 144th Ave. NE Suite C-600
Woodinville, WA 98072

Tel: (425) 415-6052

Fax: (425) 984-1751

Date start production:  July 2000
Number of aircraft manufactured to date: 10
Cumulative Flight Hours of this type of AUAV: ~80 hours, 1280 documented flights
Wingspan: 3.26 m
Length of fuselage:  1.76 m  

Weight:  35 kg

Cruise speed:  50 knots

The Scripps team has worked with Dara Aviation for the last 18 months and has had three successful flights with our instruments thus far. We have not had any incidents of accidents (such as the plane crash landing, etc) so far. 
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Figure 1:  Flight operations in the Maldives.





Figure 1:  Dara Aviation joined bi-wing autonomous unmanned aircraft.
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