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Low-cost Remote Sensing Over Small Areas

India is poised for making significant strides in the field of
Remote Sensing. The resulting benefits to the country's agri-
cultural and mineral outputs, urban and rural developments
etc. are numerous and there is sufficient appreciation for
these aspects so that they need not be covered in this report.
The Indian Space Research Organisation is about to launch
its own Remote Sensing Satellite which will provide coast
to coast , . .

/coverage at any time of the year. The National Remote Sensing
Agency has acquired the facilities and expertise for aerial
coverage over large tracts of land and water. Both the above
organisations have a well established data acquisition and

interpretation system.

At the lower epd of the scale, when a smaller area is to
be surveyed quickly and in a cost-effective manner, we
do have some problems. This note addresses this area of
operation. Various alternatives are cénsidered and -suggestions

are offered.

Scale of Operations |

The following is a very rough demarcatiém of the tlypes of
platforms used for!various types of operations : 8
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| \Ama’ 210® Sq.km | 10° to 10 to 10° <10 Sq.Km
Type | 10% sq.km | Sa-Km
of remoN
survey
Aerial Sateli'ite Transport Light Balloons or
Photography : Aircraft Aircraft Micro-Light
(IR, B&W, . (500 to Aircraft
Eic.) 1000 Kg) (200 to
400 Kg)
Multi- Satellite Transport Light Light
Spectral Aircraft Aircraft Aircraft
Scanning (1000 +to (1000 to
2000 Kg) 2000 Kg)
Radiologi~ Satellite Transport Light Light
cal Aircraft’ Aircraft Aircraft
Scanning (1000 to (1000 to
2000 Kg) 2000 Kg)

The Balloons, Micro-Light and Light Airplanes offer cost-effective alter-

natives to larger aircraft and satellites, when the scale of operation

is small.






These aircraft are also very inexpensive to operate and it is
expected that a large number. of them will be flying in India in '

the not-too-distant future.

; |
These aircraft would, offer the most cost-effective approach where!
a single-shot, low-scale aerial photograph is required. If thel
area to be covered requires about 8 to 10 frames, ultramlight[

aircraft may offer a ?viable alternative.

These aircraft do not have certified engines and hence Civil Air-j-
worthiness Authorities in India may restrict their flightsover popu-
lated areas. There is thus a doubt about their use for urban
area  coverage.

It will be difficult to use these aircraft for an area coverage

involving accurate tracking.

Light Aircraft : The term 'light aircraft' can cover a rather

wide weight-range., Light single-engined aircraft are usually in

the weight range of 500 to 1500 Kg.  Light twin-engined aircraft
are usually in the weight range of 2000 to 3000 Kg. If these
twins are pressurized and eqﬁipped with expensive avionics, theiri’
cost can exceed ¥ crore of rupees. Several light sirlglemengined%
two-seat aircraft are being used by Flying Glubs and Flying Schools'
in large cities all over India. The use of these available light'é

aircraft should also be seriously considered. ‘

~ Light two-seat aircraft used for ab-initio training or sport can-;
be cost effective platforms for vremote sensing operations. invol~%'
ving the use of aerial photography cameras (one to four in number).i
The weight of the camera installation, with its control, timers,%
spare rﬁaga,zines, etc. will usually be within the baggage carrying
limit of these aircraft. These aircraft can be flown over distancesz
of 300 to 500 Km and possibly more if the Pilot flies alone.

It is necessary to operate these aircraft from a landing area which!

is relatively close to the area under survey.




Minor modifications can be made in these aireraft to install the
cameras and provide suitable openings in the fuselage bottom.

These modifications require the approval of the DGCA.

It is not possible to carry a remote sensing payload in excess
of 30 to 50 Kg if an observer is on-board. This can be increased
to 80 to 100 Kg if the Pilot flies alone. Hence, equipment like

the Multi-Spectral-Scanner, cannot be installed on these aircraft.

If the survey  area requires to be covered by a grid with several

passes, it is essential to provide the Pilot (or ~the observer)

with an aid for tracking. The simplest form of this aid would

be a sighting hole in the fuselage, adjoining the seat, with a

cross wire. However, if the aircraft is to be used for serious

aerial photography work, or if the survey area is relatively large

(= 100 sq.km), it is essential to have an optical sighting device. '

The author has the experience of carrying out several remote
sensing operations with light aircraft, and feels that this is an

esgsential requirement.

Cost Estimates

Typical costs for acQuiring the aircraft are as follows :

Balloon _ oo ! To be determined
Micro-Light Aircraft coe Rs. 1,00,000
Light Single~Engined oo Rsi0,00,000
Aircraft

Single or Light Twin , Rs 80,00,000

To carry MSS (mm [OAWWL%" )

Operating costs fluctuate rather wildly depending upon the choice

of aircraft, the nature of overheads, annual utilization, the organi-

sation which is responsible for maintenance, if depreciation is

to be included etc.
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It may be noted that the operating cost per Sq.Km. of area surveyed !

would be in the following  ratio ;.

Ultra-Light Aircraft ces X Rupees/Sq Km.
Light Aircraft © eee X Rupees/Sq.Km.
Single or Light Twin cae 6X Rupees/Sq.Km.,

To Carry MSS

It may also be noted that thefe will be very few Flying Clubs/

Schools which will be able to find adequate utilisation for the
larger single engined or light twin aircraft which is required
to carry the M.53.5. In fact, this arrangérnenf may not be practical
since it is difficult to remove and reinstall the MSS if the aircraft

is to be used for other purposes.
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