
Visions of the Information Industry - 

"The new source of 
power is not money in 
the bands of a few but 
information in the hands 
of many," John Naisbitt 
(Megatrends, 1984). h 
198 5,  Rutherford Rogers 
said in the New York 
Times "We're drowning 
in information and starv- 
ing for knowledge." 

Where are we today? 
Where might we be in 
the first half of the 21st 
century? 
This Ieads to other, 

even more interesting 
questions: "What busi- 
ness opportunities does 
that suggest?" and 
"Where do we WANT to 
be ten or za years from 
now?" and "What can I 
contribute?" And, be- 
cause of my rote in 
ASPRS, I am also inter- 
ested in the question 
"What will people want 
from their professionat 
associations?" 

I selected the follow- 
ing developments be- 
cause I think they have a 
bearing on the inforna- 
tion industry, and par- 
ticularly on the industry 
that we are building 
around spatial informa- 
tion. set your imagina- 
tion to envision all sorts 
of possibilities for the 
22st  century; let your 
mind roam uncon- 
strained. 

To look at where we 
are today and whera we 
might be in the Zlst cen- 
turv consider this model 
- take data as a basic R E -  
ement; data plus pro- 
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cessing yields informa- 
tion: the accumulation 
and procassing of infor- 
mation leads to knowl- 
edge. And, we hope, the 
accumulation of knowl- 
edge leads lo the appli- 
cat ion of knowledge for 
the benefit of all. We 
can envision this as a 
pyramid, with lots of 
data forming the base, 
then information, mav- 
ing up to a smaller 
amount of knowledge, 
with benefits at the pin- 
nacle. I see this probes- 
sion as another way of 
stating the ASPRS Mis- 
sion, which is "to ad- 
vance knowledge and 
improve understanding 
of mapping sciences ta 
promob the responsible 
application of photo- 
grammetry, remote sen& 
ing, geographic informa- 
t ion systems and 
supporting technolo- 
gies." After reviswing 
same technology trends, 
I will present same ideas 
about what professional 
societies such as ASPRS 
can do to help our pro- 
fession advance toward 
the peak of the pyramid. 

Remote Sensing 
Trends 

From the point of 
view of remote sensing, 
we are still in very early 
stages; in fact, w e  do not 
have nearly enough data. 
That will soon be chang- 
ing, because more and 
more saltellites are being 
planned. licensed, 

funded, and built. The 
number of Earth obsewa- 
tion satellites being 
planned for launch in 
the next five to seven 
years i s  more than five 
dozen. Some of the sat- 
ellites have several pay- 
loads, others facus spe- 
cifically O n  oceans or 
agriculture. And, while 
some of the satellites are 
research oriented, a 
number af them are be- 
ing developed for opera- 
tional applications. 

When data are plenti- 
ful, they will move 
through the economy 
like a commodity. Just 
as paople consume 
wheat by buying bread 
or flour, but seldom by 
buying raw wheat, se too 
will people consume 
data by buying informa- 
tian, not raw data. 

just 20 ground stations? 
The trend toward per- 
sonal computers for 
ground station use is in 
its infancy. So one pos- 
sibility i s  that we each 
have our own antenna 
and ground receiving 
station. The increase in 
number of countries and 
companies E aunching 
Earth observation satel- 
lites raises the possibil- 
ity that open architec- 
ture may be coming to 
the satellite control cen- 
ter market. 

Or perhaps in the 21st 
century it will not be 
data Lhat are transmitted 
at all. 

At present, computer 
processing of remote 
sensing data uses the ra- 
diometric domain, and 
to some extent the spec- 
tral and temporal do- 

The number of Earth observation 
satellites being planned for 
launch in the next five to seven 
years is more than five dozen. 

What about the 2 l s t  
century? Will there be 
constellations of satsl- 
lites, so that every kind 
of data -panchromatic, 
rnultispectral (and 
hyperspectral), thermal, 
radar - can be collected 
every day over any place 
on Earth? And will the 
data be transmitted to 
hundreds or thousands 
of antennas, instead of 

..- 

mains, with less use of 
the spatial domain. We 
can expect that advances 
in expert systems, neural 
nets, and fuzzy logic 
will enable us to have 
computers extracting 
much more information 
from the data. The pros- 
pect of repeat observa- 
tions at any desired tem- 
poral frequency means 
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that we will be able to 
analyze spatial patterns 
over time, which will 
help us better under- 
stand processes, so that 
remote sensing data will 
lead not just to informa- 
tion but also to knowI- 
edge. 

We can also envision 
computers on future sat- 
ellites processing data 
into information; per- 
haps in the Zlst century 
an-board computers will 
not only process data 
into information, but 
campare new data to old 
and new information to 
old information, and by 

means of artificial intel- 
ligence generate knowl- 
edge to be transmitted to 
Earth instead of data or 
even informotion. 

Trends in GlS 
From a GIS perspec- 

tive, we are further along 
the continuum from data 
to information, knowl- 
edge, and benefits. be- 
cause a G I s  helps us cre- 
ate information from 
data. While getting data 
into a GIS has been a 
bottleneck, the world is 
on its way to becoming 
more and more data- 
rich. For example, the 

columns in GIS World 
and Geo-Info Systems on 
new products report sev- 
sral new data products 
every month. What will 
happen in the 2lst cen- 
tury? I can easily imag- 
ine that all maps are 
digital, and paper maps 
are rafely used. With 3- 
D visualization, I expect 
the kinds of information 
traditionally conveyed 
by maps will be much 
easier to understand. 

Here are some other 
interesting develop- 
ments: AT&T has intro- 
duced "500" area codes, 
a "foIlow-me anywhere" 

telephone number con- 
figured so that the com- 
puter will route the call 
to a series of numbers, 
e.g., office, then car, 
then home. You can 
change the order of the 
routing according to the 
time of day, and can en- 
ter new numbers re- 
motely when you travel. 

The Internet had more 
than 50 million users in 
'1 996. In the last year or 
two, as the Internet has 
moved from being a gov- 
ernment-financed tool 
for academics, to a 
source of entertainment 
Continued on page 771 

OEAWIZATION OR COUHlW WHRT W1IEFI 

India seven satellites by 2004 
European Space Agency Bnvi~at July 1999 I 

Canada Radarsat-2, Radarsat-3 baing plannad 
SPOT SPOT 4 January '98 

SPOT 5 2002 
MOMS 2P Germany, Russia 

China, Brazil CBERS , CBERS-2, 
two higher-resolution satellites after that 

Japan ADEDS-2 1999 
ALOS 2003 or 2004 

NASA Lewis and Clark 1997 
LightSAR concept studies 

Us ,  Japan Tropical Rainfall Measuring Mission 1997 
Russia RESURSOI-4 1997 

Almaz-Ib 1998 
Almaz 2c and Atmaz 2 being planned 

Taiwan Rocsat April 1998 Korea 
MultiPurpose Satellite, Kompsat 1999 

NASA Landsat 7 1998 
the first of the many EOS satellites 1998 

Argentina SAC-C 1999 
SAC-D 2002 
Sacam later 

ItaIian Space Agency Sky-Med Cosmos 2000 
Australia et al. ARIES-1 2000 
Thailand under contract 
Malaysia microsatellite (50 kg) Sept 1997 
Germany microsatellite 1997 
Earthwatch EarlyBird 1997 

two Quickeirds 1998 
Space Imaging EOSAT the first one-metsr satellite Dec 1987 

one-meter satellite Sept 1998 
Orblmage OrbView2 1997 

Orbview3 mi d-98 
GDE Systems satellite with ane-meter capability has a license 
GER Corporation six to eight small satellites starting 1998 
Boeing et al, Resourca21, 4 satellites 1998 

- 
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