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• “GPS” is an 
American system
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• About 12,000 miles 
above Earth
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It’s about time…It’s about time…
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Velocity x Time

• Velocity is fixed at 
the Speed of Light
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It’s about time…It’s about time…

• A second distance can calculate an area…• A second distance can calculate an area…
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It’s about time…It’s about time…

• The third distance can calculate a point…• The third distance can calculate a point…
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If it were a perfect World…If it were a perfect World…

• Extremely precise 
clocks required
– Average time from 

Satellite <0.06 sec
– 1ns error = 1 ft
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If it were a perfect World…If it were a perfect World…

• Each reading is 
slightly different

• Due to changing
– Satellite location
– Satellite DOP’s & 
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– Varied clock errors

• Points are 
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EphemerisEphemeris

• Satellite location
• Monitored by DoD

– Updated Constantly
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MultipathMultipath

• Signal reflects off 
Objects

• Travels further and 
delayed
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and processors

• “First one wins”

• Signal reflects off 
Objects

• Travels further and 
delayed

• Corrected with 
improved antenna 
and processors

• “First one wins”



© 2007, EMH&T, Inc.
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• Generally below 6
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When to go?When to go?
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Differential CorrectionDifferential Correction

Base Station Rover
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Differential CorrectionDifferential Correction

Base Station Rover“DGPS”
“RTK”



© 2007, EMH&T, Inc.

Differential CorrectionDifferential Correction
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Types of GPSTypes of GPS

• Recreational Grade
± 30 - 100 feet

• Mapping Grade
± 1 – 3 feet

• Survey Grade
< 0.04 feet (1 cm)

Vertical 2-5 times 
horizontal accuracy
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What do you get?
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So what can you do with it?So what can you do with it?
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Inventory
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UtilitiesUtilities

• Manholes 
• Storm Drains
• Sprinkler Heads
• Power / Light Poles

– Not to “locate”
underground 
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PlanimetricPlanimetric

• Building Corners
• Walls
• Trails – Footpaths
• Bike Racks
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Emergency ManagementEmergency Management

• GPS is also for 
Navigation

• Hydrants
• Emergency Call 
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AttributesAttributes

• While you’re 
collecting location, 
collect data!

• Pull-down menus
• Valid Values –

Ranges
• Required Fields
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Base MapBase Map
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Ground ControlGround Control
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Cool Tools you can Use!Cool Tools you can Use!
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ESRI ArcPad™ESRI ArcPad™

• Mini-GIS Integrates 
with GPS

• Draw, edit
• Enhanced menus, 

attribute collection
• Works with many 

Systems
• Customizable
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Laser RangefinderLaser Rangefinder
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LaserCraft™ RangefinderLaserCraft™ Rangefinder
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Ricoh GPS CameraRicoh GPS Camera

• GPS Ready
• Data Embedded in 

Digital Image
• “Talks” with 

Bluetooth enabled 
GPS and 
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EMH&T products or services nor sponsor or endorse these materials.
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