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space research and development, with Japan (where my relationship goes back even

further), and with the AIAA. | therefore feel both honored and highly pleased to have
been asked to contribute this commentary to the Space Japan Review, where all three of these
aspects come together. During this forty years, the field of space has matured from a largely
experimental pioneering endeavor into a mature industry whose yearly contribution to the
world's economy is measured in many billions of dollars. That is not to say, however, that the
field has become mundane in any way. Satellites and the launchers that place them into orbit
are highly sophisticated and complex devices, and have become increasingly more so as the
years have gone by. This becomes all too evident whenever a satellite or launcher fails, as
they unfortunately sometime do, despite the most careful steps taken by their designers and
buildersto avoid this happening.

In the space field in which | am most familiar, that of communication satellites, thereis
an additional reason why the field has not become mundane. That is because the field isin a
constant state of evolution. When they first entered commercia service in the mid-1960s, the
mission of communication satellites was primarily that of providing inter-continental
telephony trunking services, plus relaying the occasional television program across the oceans.
These were the services that gave rise to Intelsat, perhaps the best known of the international
satellite operators.

With the increasing numbers and capabilities of undersea cables, however, satellites
began to take a back seat for such services. Their rolein this area became that of a supplement
to cable for telephony and television services, and that of a backup mediain case of alossof a
cable connection. About the time this transition began to occur, satellites began to be used for
mobile services, primarily to ships at sea. Inmarsat came into being to provide these services
on a global scale. Later, Inmarsat expanded as well into providing telephony services to air-
craft, particularly when these are flying intercontinental routes.

Later still, albeit only after several economically unsuccessful false starts, satellites be-
gan to be used for direct to home (DTH) broadcasting of television. This exploited one of the
major advantages of geostationary satellites, that of being able to see, and be seen, from large
geographical areas on the earth from a single orbital position. This allows a practically unlim-
ited audience to receive multiple TV programs from a single satellite, either directly or via
television cables carrying satellite channels received at the cable heads. The large audience
numbers reduce the cost of reception per household to easily affordable levels. The advent of
digital television, which is rapidly replacing analog broadcasting on satellites, allows multiple
programs to be broadcast via a single satellite transponder, increasing the efficiency of satel-
lites for this service even more.

Satellite television broadcasting is now the largest money earner of al of the satellite
services. The customer base in the USA and Europe, in particular, is large and still growing at
a significant pace. This is, however, expected to level off in the middle of this decade, as the
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total competitive market for satellite and cable television reaches saturation levels.

So what comes next? What are the new satellite services that will arise in the next few
years to maintain and expand the satellite market? For a time, ambitious non-geostationary
mobile communications systems such as Iridium, 1CO, and Global Star made it seem that this
type of service would become the "killer application” for satellites, but the events in the past
year have demonstrated that thisis not the case. Only time will tell whether GEO mobile sys-
tems, such as ACES and THURAYA, may prove to be more successful.

A number of wide-band Ka-band On-Board Processing type systems have been pro-
posed, such as Astrolink, Euroskyway, and Spaceway. These systems are being developed to
provide services primarily to businesses. They have been characterized by significant program
delays, caused by the downess in obtaining sufficient investment funds to complete them, but
at least one or two of these should initiate services in the next two or three years. Once again,
only time will tell whether these will become as economically successful as their backers pro-
claim.

Personally, | have no better crystal ball to foretell the future than anyone else. | do
believe, however, that there will be four new types of satellite services to residences that will
become the big "money winners" in the coming years. Thefirst is interactive television, where
satellite terminals are used both to receive television channels and to send return information
from the television viewers. The return link for such a service will be one with alow average
bit rate, since most return signals will be transactional in nature (e.g., sending a users credit
card number and the address to which items ordered in this way should be sent). Terminals
allowing a very low bit rate return channel are yet to be developed, but it should be possible
for them to be mass-produced and sold relatively cheaply.

The second is Video on Demand. This is not economically feasible with today's two-
way satellite terminals, as real-time point to point connections don't use satellite resources
very efficiently, but it can become economically attractive in the future with the use of exten-
sive hard disk caching at a usersterminal.

The third service is Internet access for PC users, using two way satellite terminals. As
for Video on Demand, this type of point to point service does not make very efficient use of
satellite resources today, but with intelligent caching and user profiling at customers premises,
this service should become both economical and in wide demand in the future.

Finally, | believe that there will be great synergy between future navigation and com-
munications satellites. While navigation satellites let a user know where he is, combining this
with position reporting lets the user identify his position to the world. This then makes a num-
ber of new types of services more feasible, including emergency rescue, hazardous cargo
tracking, stolen vehicle recovery, targeted road condition reporting to motorists, targeted ad-
vertising, etc. Several of these are already starting to be offered, and these and others should
grow significantly in the future.

As | said, my crystal ball is probably no better than that of anyone else, but it will be
interesting for me at least, in say five years from now, to re-read this commentary and to see
how accurate my educated guesses have been.



