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Looking Back at Information Technology,  
The Early Years & Lift of Ban on Info 

•  Pioneer release of Apple II, 1977 
•  PC was borne, 1981 
•  Man of the Year award to a Machine, 1980-81  
•  First Windows, 1985 
•  Graphical User Interface, mid 1980s 
•  Berlin Wall ,1989 
•  Windows 3.0, 1990 
•  Dialup modem, compuserve, AOL 



The Net, Web, &Browser, screens, 

•  The Netscape ( 1st. 94) went public in 8/9/1995, 
•  The internet users, from 600,000 to 40 Million.  At 

one pint doubling every 53 days 

•  The Three screens (TV/Theater, PC, Phone) 
•  Advances in the Screen Technology (intelligent, readable, 

writeable, foldable, versatile & digital screens everywhere in many 
forms, shapes, and sizes). 

•  The Web and the Net brought instant clarity to the 
chaos of the Cyberspace. 

•  The World has Changed and is at your fingertip 
( the net, the web, the wireless, the browser, the digital world globally, 
music, photos, data, video) 



Uploading 
•  Open Source and community software development 
•  Collaboration, media, and communication 
•  “winner takes all” became “is to all become winners”. 
•  Reshaping creativity, innovation, politics & info distribn.  
•  Blogging: cutting out the middlemen of news paper 
•  Wikipedia: cutting out the traditional book form 

encyclopedia 
•  Podcasting: cutting out music stores and traditional content 

providers for video, poetry, rap, etc, audio blogging, Ipod, 
Itune, MP3, XM Café…. 

•  YouTube: another video version of uploading 
•  Feedback , Tweeter, eBay, smart phones, and the Apps. 



•  Outsourcing and India factor: 
•  Telecom dereguln. in 96, $1T in 5 yrs. 
•  India and the dot com boom and bust, Y2K 
•  Tax returns, 25K in 03, 100K in 04, 400K in 05, etc 
•  Offshoring and China factor: 
•  160 cities of over 1M population 
•  e.g.  In Zhu Jiang Delta alone 50,000 Chinese 

electronic component suppliers 
•  China has become an opportunity, as a customer, 

and as a threat. Can no longer be ignored.  
•  The world business model has changed  



•  Supply Chaining: 
•  24/7/365 delivering, sorting, packing, distributing, 

buying, manufacturing, recording,   
•  HP sells 400,000 computers in 4000 Wal-Mart stores in 

one day during Christmas season  
•  Wal-Mart brings 2.3B general merchandise cartons a 

year to stores, 12 mile long conveyor stream 
•  In-souring: 
•  E.g. Fed Ex and UPS factor 
•  McDonald and K-mart, and their counterparts 
•  Toshiba example 
•  UPS, fleet of 270 aircrafts, shipping 13.5 M packages a 

day from A to B  



In-Forming via Search Engines 
•  A new form of self collaboration becoming your own 

self-directed and self-empowered researcher, Google, 
Yahoo, Bin, etc. 

•  No discrimination in accessing knowledge in 100 
languages, everyone and everything . A total 
Equalizer, a key role for IT. 

•  A supply chain of information, knowledge, and 
entertainments…. 

•  Google: play on Googol, 1followed by 100 zeros 
•  1B searches per day in 2009, up from 150M in 2006, 

1/3  US based and about half in English worldwide 
•  Universal access is the  goal 



The Digital Native: Digital, Mobile, 
Personal, and Virtual 

•  Everything you read,you view, advertising, media, 
phone,music, video, etc. will be all delivered in 
digital form over the IP networks  

•  The SW transformation, delivered not just on 
CD,DVD,tape,etc. BUT will live dynamically on 
mobile phones, TV, PCs,data centers, through the 
internet via cloud computing 

•  The open source: BBs, Iphones, PCs, Mackbooks, 
Ipads, ….instant usability and collaboration via the 
internet, ( e.g. the Apps on Iphone, Droid, Ipad,….) 



Natural User Interface 
•  Speech, Touch, Vision, Screens, Natural Language 
•  Natural Language (talk to your computer and have it 

do something) 
•  Wave of the future (every PC, mobile device,TV,etc. 

becomes a computer in some form utilizing NUI) 
•  Mobile devices taking over, the mobile tsunami  
•  New Development tools, customized SW, simplified 

end user or more complex applications. 
•   Modeling will bring 1 or 2 orders of magnitude in 

additional simplicity 
•  Cloud Computing: things that live elsewhere and are 

moved, processed, analyzed, and delivered as a utility from 
the clouds to smart devices  



Science& Engineering Transformations 

•  Models to simulate the Body, the Earth, the 
Weather, and various other phenomena  

•  Global Climate Change 
•  Disaster Management Change, Hurricanes, 

Typhoons, Tsunami,Earthquake,Wildfires,etc. 
•  Education, bringing greater # of educators to 

greater # of students 
•  Tele-services: telecom, telemedicine, distance 

ed. 



Access to Information Issues 

•  Control and Ethical  Issues, health, financial, 
security, personal, e-banking, e-brokerage, ebay, 
Google Earth,  etc. 

•  Open, but put up walls 
•  Emails that you cannot copy, forward, print, and 

will delete itself in X seconds, minutes, hrs, days… 
after reading 

•  Market and competition will control many aspects 
of ethical and development issues 



The Trade-off between Richness and Reach 

Traditional 
trade-off 

Reach 

Richness 

Source: P. B. Evans and T. S. Wurster, “Strategy and the New Economics of 
Information,” Harvard Business Review,  



On-line Brokers:  Blowing Up the Richness/
Reach Trade-off 

Reach 

Richness 

ADDING RICHNESS 

• Personalized advice 

• Portfolio tracking 

• Finacial data 

• Quotes and trade 
execution 

Schwab 1989: Touch-tone dial-in 

Schwab 1975: 
Telephone order brokers 

Full-service broker:  
Personal relationship 

Schwab today: 
Internet delivery 



Summary/ Conclusions 

•  IT has gone through amazingly fast developmt 
•  Many revolutions: the wall, the personal 

computers, the internet, the web, the browsers, the 
software dev., the modeling, the wireless, the 
screen technology, globalization, the telecom 
deregulation,  the search engines,  

•  Globalizn. and changing the world business model 
via outsourcing, supply-chaining, offshoring, 
insourcing, informing, the large manufacturers, 
etc. 



Conclusions Contd. 
•  Transformation of the science and engineering & the 

broad reach of information, Control and access issues 
•  The digital native community (digital, mobile, 

personal, & virtual),  
•  Watch Out: electronic footprints now & soon 

everything searchable  
•  Innovations are happening faster and by many 

worldwide with new & expanding communication and 
media platforms for integration ( the facebook, 
tweeter, the apps, the natural user interfaces, etc.)  
and, the mobile tsunami, the cloud computing,   

•  No class boundaries, few educational boundaries, few 
linguistic boundaries, & virtually no money 
boundaries. The universal access goal. 



•  Remote Sensing, satellite and airborne 
•  Image Processing 
•  Geographic Information Systems 
•  Global Navigation Systems 
•  Photogrammetry and PI 
•  Geospatial Analyses and Modeling 







Taken in 1839, this photograph, taken from the roof of a tall building in 
Paris, might be considered the first oblique aerial photograph.  



Toward the end of the World War I Sherman M. Fairchild developed the first true 
aerial camera system.  





This picture electrified the world when it was taken in 1966 by one 
of the Lunar Orbiter spacecraft.,The Earth rising over the Moon 



In 1972, from a distance of about 45,000 km (28,000 mi), the crew of Apollo 17 
took one of the most famous photographs ever made of the Earth. This original 
Blue Marble inspired later images of the Earth compiled from satellite data. 



The Electromagnetic Spectrum 



Types of Satellites: 

- Weather 

- Communication 

- Earth Observation 

- Navigational (GPS) 

- Military 



Number of Satellites? 

2500+ 





Eighty percent of all catalogued objects are in low-Earth orbit (LEO), which extends to 

2000 km above the Earth's surface.  



• Major Earth Observing Satellites 
Meteorological ( GOES, Meteosat, Meteor…) 
Large Scale Apps.( AVHRR,JERS,ESA …) 

Med. Scale Apps. ( MODIS, IRS,…) 
Earth Res. Apps. ( Landsat, SPOT, IRS, ERS, JERS, 

Radarsat, …) 
High Res. ( IKONAS, Quickbird, Kometa ..) 

AIRBORNE:  Hyperspectral (AVIRIS), 
Multispectral ( OCS, Daedalus), Thermal Scanners 



The International Market for Geospatial 
Information Is Growing Rapidly 

•  Planning, Mapping, and Change Detection 
•  Navigation 
•  Media and Communications 
•  Environmental Concerns and Monitoring 
•  Intelligence, Global Security 
•  Weather Forecasting 
•  Disaster Management (natural and man 

made) 
•  Science and Engineering 



Resolution 
•  Spatial 

 Spatial resolution is a measure of the smallest angular or linear 
separation between two objects that can be resolved by the sensor 

•  Spectral 
 Spectral resolution refers to the number and dimension of specific 
wavelength intervals/ranges in the electromagnetic spectrum which is 
recorded by the sensor 

•  Radiometric 
 Radiometric resolution defines the sensitivity of a detector to differences 
in signal strength as it records the radiant flux reflected or emitted from 
the terrain or target of interest sensitive. 

•  Temporal 
 The temporal resolution of a sensor system refers to how often it records 
imagery of a particular area. 



30-meter resolution 



20-meter resolution 



10-meter resolution 



1-meter resolution 



30 m Landsat ETM 1 m DAIS 







“Camouflage” Film  













C-CAP 1986 Land Cover 
Classification 

C-Cap 1993 Land Cover 
Classification 



C-CAP Land Cover Change 
Imagery 

C-Cap 1993 Land Cover 
Classification 





QB FCC QB TCC 









Classified Tb, 9 classes, NC Outerbanks 



Change Detection, NC Outerbanks 









Application of High Resolution Image to 
Urban Area Mapping 

• Impervious surfaces can be detected in greater details 
with increased spatial resolution  (Impervious features 
above extracted from 1-m fused (CEO Fusion) 
IKONOS imagery) 







Hurricane Floyd -SeaWIFS-  
9/15/1999 







VIR, Saline Valley area, 
California  



SWIR, Saline Valley area, 
California  











Natural Disasters: Mount St. Helens 

September 15, 1973 August 31, 1988 May 22, 1983 



3-D anaglyph image  
of Mt. St. Helens volcano  



Man-made Disasters: Kuwait 

August 31, 1990 February 23, 1991 November 14, 1991 



Water Resources: Lake Turkana, Kenya 

February 1, 1973 January 12, 1989 



Deforestation: Rondonia, Brazil 

June 19, 1975 August 1, 1986 June 22, 1992 







Malaria 

•  require water for egg-laying 
•  bloodmeal preferences, and resting habitats 

vary by species 
•  species may vary with elevation 

•  Plasmodium sp. 
•  Vector: Anopheles 

mosquitoes (night 
feeders) 

•  Reservoir: humans 



Vienna, Austria (full)  April 2000 

Vienna, Austria (enlargement) 

One-meter pan-sharpened image 
of Vienna, Austria. Shown here   
are the Imperial Palace and gardens.  
This imagery is useful for trans 
-portation network monitoring,  
tourism, real estate and other applications 



Denver, Colorado (full) 

Denver, Colorado (enlargement) 

One-meter panchromatic image  
of the Bronco Stadium in  
Denver, Colorado. 



Antigua 



ACAPULCO, MEXICO 



SAN FRANCISCO, DAIS Image 



ITAIPU DAM, BRASIL 

















Thank you for your attendance and attention 

Questions? 

www.spaceflightnow.com 



Thank You 






