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Today

� Short Review of Low Distortion 
Projections

� How LDP’s are designed

� Low Distortion Projections for Oregon

� Projection field testing

� Time to completion of the OCRS

� Implementation



Why the State Plane map projections Why the State Plane map projections 

are deficient for certain modern day are deficient for certain modern day 

uses?uses?
�� Does not represent ground distances except Does not represent ground distances except 
near sea levelnear sea level

�� Does not minimize distortion over large areas Does not minimize distortion over large areas 
and varying elevationsand varying elevations

�� Does not reduce convergence anglesDoes not reduce convergence angles

�� Does not support combined modern Does not support combined modern 
projection accuracy requirements for survey projection accuracy requirements for survey 
and GISand GIS

�� OSP created in 1936 and adopted into legal OSP created in 1936 and adopted into legal 
status in 1945 status in 1945 

�� Maximum projection distortion 1:10 000  Maximum projection distortion 1:10 000  



Low Distortion Projections OfferLow Distortion Projections Offer……

�� Minimize difference between Minimize difference between ““GridGrid”” and and 

““GroundGround”” distances over significantly large distances over significantly large 

areasareas

�� Projection distortion design +/Projection distortion design +/--10 10 –– 20ppm 20ppm 

(1:100 000 (1:100 000 –– 1:50 000). Best practices 1:50 000). Best practices goal.goal.

�� Central meridian and latitude near site, Central meridian and latitude near site, 

reducing distortion and convergence anglesreducing distortion and convergence angles

�� Full coordinate systems Full coordinate systems –– easy to transform easy to transform 

to any other definitionto any other definition

�� Maintains solid relationship to NSRS (CORS)Maintains solid relationship to NSRS (CORS)



Ellipsoid Surface

Projection
Surface Plane

Local Projection Axis

Extent of Low Distortion Coverage

Representative
Ellipsoidal
Height

Height
Limits for
Low 
Distortion

Ground
Surface



Michael L. Dennis, RLS, PE
Geodetic Analysis, LLC

Goal to have the 
projection scaled 
to reflect the 
topography 
within the 
desired ppm 
range. Trial and 
error process.



�� April 7April 7thth, Oct. 26, Oct. 26thth, 2009 meetings, 2009 meetings

�� Developed best practices list and goalsDeveloped best practices list and goals

�� Developed Technical TeamDeveloped Technical Team

�� Developed test projections for Portland, Salem, Developed test projections for Portland, Salem, 

Eugene and Willamette ValleyEugene and Willamette Valley

�� Alpha testing underwayAlpha testing underway

�� Draft OCRS Handbook and User Guide Draft OCRS Handbook and User Guide 

�� Additional zone map projections planned Additional zone map projections planned 

Activity Since March 2009Activity Since March 2009



Combined Map Projection Combined Map Projection 

Distortion GoalsDistortion Goals

PPMPPM Feet/MileFeet/Mile RatioRatio

+/+/-- 1010 +/+/-- 0.050.05 1:100,0001:100,000

+/+/-- 2020 +/+/-- 0.10.1 1:50,0001:50,000



Current  ZonesCurrent  Zones











Short Baseline Test ResultsShort Baseline Test Results

Click……………….
.

On NGS Calibrated 
Baselines in each 
zone.

Distances from 1100-
1300 meters.

Used NGS record 
measured ground 
EDM distance vs. the 
zone grid distance 
measured with dual 
frequency GPS.

Excellent Results!



Long Baseline TestingLong Baseline Testing
Tested long distances 
30k – 120k between 
established PBO CORS 
stations in each zone.

Ground distances 
between stations 
calculated base on 
Vincenty Formula 
scaled to the average 
ellipsoid height of the 
stations.  

Ground distance then 
compared to 
processed grid zone 
distance.

Click……………….
.



Medium Length Baseline Medium Length Baseline 

TestingTesting
�� Medium distance testing 4k Medium distance testing 4k –– 8k 8k 

�� Ground distances measured with EDM Ground distances measured with EDM 

and prism bank.and prism bank.

�� NN--S and ES and E--W lines measured. One set in W lines measured. One set in 

each zone.each zone.

�� Same points observed with dual frequency Same points observed with dual frequency 

GPS and processed in grid zone.GPS and processed in grid zone.

�� Compare ground distance vs. grid Compare ground distance vs. grid 

distance.distance.



New Zone PlanningNew Zone Planning
�� Regional Zones (+/Regional Zones (+/--20ppm) 1:50 00020ppm) 1:50 000

�� Central Oregon (Hwy. 97) Central Oregon (Hwy. 97) –– 2 Zones2 Zones

�� Oregon Coast (Hwy. 101) Oregon Coast (Hwy. 101) –– 2 Zones2 Zones

�� Eastern Oregon (IEastern Oregon (I--84) 84) –– 1 Zone1 Zone

�� Southern Oregon (ISouthern Oregon (I--5) 5) –– 3 Zones3 Zones

�� Local Urban Zones (+/Local Urban Zones (+/--10ppm) 1:100 00010ppm) 1:100 000
�� Glendale Glendale –– Gold Hill Gold Hill –– 1 Zone1 Zone

�� Medford Medford –– Ashland Ashland –– 1 Zone1 Zone

�� Klamath Falls Klamath Falls –– 1 Zone1 Zone

�� Sisters Sisters –– Redmond Redmond ––Prineville Prineville -- Bend Bend –– 1 Zone1 Zone

�� Ontario Ontario –– 1 Zone1 Zone



Primary OCRS CoveragePrimary OCRS Coverage

�� ~18 Total local and regional zones~18 Total local and regional zones

�� Cover main urban areas of the stateCover main urban areas of the state

�� Cover major highway system corridorsCover major highway system corridors

�� Other zones may be created as needed in Other zones may be created as needed in 

the futurethe future



ORGN (RTN) TestingORGN (RTN) Testing

�� Test to push new zone coordinate systems Test to push new zone coordinate systems 

to rovers in the field.  to rovers in the field.  

�� Each zone would have a particular port Each zone would have a particular port 

assignment??assignment??

�� User would accept disclaimer and perform User would accept disclaimer and perform 

own QC.own QC.

�� Users could also just pick a zone Users could also just pick a zone 

coordinate system they placed in their data coordinate system they placed in their data 

collector.collector.



OCRS Handbook and User OCRS Handbook and User 

GuideGuide
�� 11stst draft writtendraft written

�� ODOT reviewODOT review

�� Technical team reviewTechnical team review

�� Outside reviewOutside review

�� Adoption and presentationAdoption and presentation

�� TBA TBA -- April 2010 rollout at ODOT/OGUG April 2010 rollout at ODOT/OGUG 

workshopworkshop

�� Legislative preparation Legislative preparation 



Stay Tuned


