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A Quick History 

VAerial systems & photography 

VCadastral mapping & taxation 

VProperty sketches 

VComputer Aided Mass Appraisal (CAMA) 

VCAMA integration with imagery 



Manned Aerial Systems 

Cameras evolved with platforms 

 

Love for airborne platforms 

 

1858:  First air photos 

 

Nadar in a balloon over Paris 

 

http://en.wikipedia.org/wiki/Nadar_%28photographer%29 



Unmanned Aerial Systems 

http://dc.about.com/od/photos/ss/PhotosSpyMuseum_4.htm 

Cameras & platforms evolved 

 

1903:  Neubranner used pigeons 
with cameras 

 

As pigeon flew home, a picture 
every thirty seconds:  the first flight 
line 

 

Kites were more reliable platforms 



Aerial Systems for Disaster Response 

San Francisco after the 1906 earthquake and fire 
A kite photo for property loss determination 

http://employees.oneonta.edu/baumanpr/geosat2/RSHistory/HistoryRSPart1.htm 



Manned Aerial Systems 

1909 ς Wilbur Wright mounts camera on a plane. 

www.papainternational.org/history.html 



Stereo Imaging 



Cadastral Aerial Surveys 

www.iphotocentral.com/search/detail.php/256/Fairchild+Aerial+Surveys,+Inc./0/2853/3 



!ƭŀǎƪŀΩǎ 9ȄǇŜǊƛŜƴŎŜǎ 

Unmanned Aerial Systems 

ÅRocket launches since 1969 

ÅAirspace management 

ÅUAS payload & platform research 

 

Cadastral Mapping 

ÅVast size & uninhabited 

ÅNative Villages with communal culture 

ÅPoor and non-existing cadastre 



Poker Flat Research Range (PFRR) 

Owned and operated by the University of Alaska Fairbanks 

ÅCooperative agreement with NASA 

ÅOnly university rocket range 

ÅLargest rocket recovery range 

 

Å300 sounding rocket missions  

Å1,500 high-altitude atmospheric rocket experiments 

 

ÅHigh-altitude atmospheric sounding experiments 

ÅAurora studies up to 1,500 km in altitude 

 



Sounding Rockets 



Airspace Control 

Airspace management during launch and recovery is critical 

ÅWork closely with the Federal Aviation Administration 

ÅEnsure that the airspace is clear of aircraft during launch  

ÅCoordinate recovery with many agencies 

 

Safe-airspace legacy allows PFRR to operate a variety of UAS 

ÅUAS operation since 2003 

ÅMilitary and civilian research partnerships 



Radar Monitoring 



UAS Research 

Poker Flat has operated UAS with: 

ÅThermal infrared cameras 

ÅHyperspectral imagers 

ÅSynthetic Aperture Radar (SAR) 

ÅLight Detection and Ranging (LiDAR) 

ÅAtmospheric aerosol samplers 

ÅVolcanic ash samplers 

ÅMany optical sensors 



ScanEagle for Wildfire Mapping 

Dull 
Dirty 
Dangerous 



Alaskan Cadastral Mapping 

 Alaska lags behind US standards 

Å5ǳŜ ǘƻ ǎǘŀǘŜΩǎ enormous size and low population 

ÅEspecially true for remote Alaskan Native villages 

ÅMany homes built without property surveys 

 

Traditional photogrammetry is not as practical in Alaska 

ÅNot cost effective due to village remoteness 

ÅShort flying season when snow-free & leaf-off 



Tanana Chiefs Conference (TCC) 

TCC provides government functions to Alaskan Native villages 
Headquartered in Fairbanks near the University 

 

ÅPopulation served is only 10,600 people 

ÅSpread through 42 member villages 

ÅArea served is nearly the size of Texas 

 

TCC started its own Cadastral Mapping Office in 1993 

 



Vast Size 



TCC Cadastral Mapping 

 TCC surveyors support community development  

ÅBoundary surveys 

ÅTopographic surveys  

ÅPublic works & engineering   

 

Slow and expensive land surveys during the short summers 

In 2007, TCC began researching alternatives 

Å low-altitude, do-it-yourself photo surveys  

ÅExcellent off-the-shelf digital cameras 

Ånew generation of low-cost orthomosaic software 



First Proof of Concept 

2007 Village of Huslia, no surveyed lots or boundaries.  

ÅThirty ground-control targets (GCT) 

ÅA small helicopter flew 400 meters above ground 

ÅLumix camera outside the window 

ÅCollected image pairs with a 60% overlap 

Å Imagery provided 4 cm pixels 



Village of Huslia 
Villages are communal so no fences to define possession 

Ownership is defined by lines of occupation 



Evolving Sensors & Platforms 



Targets & Control 



Control 


