
Jon Altschuld, PLA, PTBA
Tony Boone, M. Ed, PTBA



Tony Boone

● Trailbuilder since 1987

● PTBA member since 1995

● Trained over 3,000 students

Tony Boone Trails, Timberline Trailcraft



Jon Altschuld, PLA, ASLA

● Landscape Architect (CO, CA)

● FAA Remote Pilot

● Author, presenter

● 3D data collection and visualization

Chinook Landscape Architecture

SketchUp Visiting 
Professionals

Pix4D Ambassador



Courtesy: Highline Earthworks



Landscape Architecture



Ecological Restoration and Outdoor Recreation
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3D Modeling and Visualization Technology
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...led to integrating drones

8



Integrating 3D Modeling with Photogrammetry | Pix4D UC 2021 9

More context for 3D models



Site Analysis



Key Feature Inventory



Site Planning



Drones = Multi-use tools
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Technology Toolbox





Categories of Tech Tools

Data Collection

Design and Mapping

Presentation and Sharing



Part I: Data Collection Tools
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Field Instruments
Online Sources
GPS, Phone Apps
Drones
Phone Mapping



Field Instruments
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Clinometer*

● Measures slope/grade

● Key for assessing, planning, and 

flagging trails

*Don’t trust a trail builder/planner 
who doesn’t use a clino! 



Field Instruments
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Digital Angle Gauge, Tape Measure

● Great for Technical Trail 

Features (TTFs)



Field Instruments
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Laser Rangefinder, Handheld GPS



GPS and Phone Apps
● Decent accuracy

● Easy to use

● Phone apps have largely replaced 

handheld GPS units

● OnX, ArcGIS Collector, Survey123
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https://webmap.onxmaps.com/hunt/map/waypoint/fc1dcb8f-e816-4e90-a7af-1ce98628016b#15.53/39.557363/-105.403577


Phone/Tablet Applications
ArcGIS Collector, Survey123, 
Fulcrum, Avenza



Online Data Sources
GIS Data

● Can be used in QGIS, ArcGIS, 

Google Earth, others

● Base mapping

● Before site visits

Goals: 
1. Understand a site enough to prepare scope and fees for a planning project

2. Jump start the planning process before visiting the site



Online Data Sources
Earth Explorer

https://earthexplorer.usgs.gov/


Online Data Sources
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Local COGs, County Assessor

Property lines
Elevation
Roads
Trails
Buildings

Often free!





https://docs.google.com/file/d/17OfLY4vLyYDKLRn3HkKbNk4HdXVFeGEB/preview
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Why do we use drones in our practices?



Different Reasons on Each Project
Generally:

● Reduce cost

● Expedite schedule

● Minimize footprint on sensitive 

habitats

● Increase data accuracy

● Increase contextual awareness

● Increase types of available data

● Increase use of collected data 

across disciplines



How do we use drones in our practices?



Types of Drone Users
3 Main Tiers/Categories

Collecting Photos and Videos;
Many Drone Users

Collecting 3D Data;
Less Drone Users

Working with the 3D Data;
Only a Few Drone Users



Tier 1: Photographs and Videos
Most common and basic type of drone use

● Photos and videos are geotagged

● Cover a lot of ground quickly

● Gain a better overall perspective of the site



https://docs.google.com/file/d/16XQJKYG0Stf7Zb1gBsrCSl-bxVZaoQDY/preview


Tier 1: Photographs and Videos
Provides site inventory information both in field and in the office



Tier 1: Photographs and Videos
Geotagged videos and photos



Tier 2: Collecting 3D Data
Less common, but quite a few ‘drone people’ do it

● Variety of methods

● Most use photogrammetry



Tier 2: Collecting 3D Data
Photogrammetry

● Uses a series of overlapping photographs

● Creates a 3D model (point cloud and mesh)

● Accuracy heavily relies on:

○ Photograph overlap
○ Angle of images (flight pattern)
○ Distance to subject
○ Ground Control Points (GCPs)



What can we get out of photogrammetry?



Orthorectified High Resolution Imagery



Digital Elevation Model (DEM)



Filter/Remove Vegetation



Contours



3D Point Cloud



3D Mesh



3D Site Inventory



What does this process look like?



We’ll l
ook at th

ese 

steps later in
 the pres!





Flight Planning
Crucial to success of the mission

● Flight areas

● Battery times

● Operator areas

● FAA regulations

● Weather

● GCPs

● Traffic control



Ground Control Points
Required for accurate results

Absolute accuracy
vs.

Relative accuracy



Flight Pattern Options
How much overlap?

How far from the subject?

What type of flight pattern/grid?



Nadir Flight Grid

Nadir = looking straight down

Horizontal, automated grid

Consistent height above ground (subject)

Most common
Oblique Flight Grid

Oblique = at an angle

Fly ‘around’ the subject

Requires move overlap

Least common



Flight Operations

https://docs.google.com/file/d/126jvw8tEAcIOPriKc5LqKnQAzFfAVXvD/preview


Back to the Office - Post Flight Processing
Download photos



Process. GCPs. Process.
Process with photogrammetry software
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https://docs.google.com/file/d/142aHZkkLpGXz0zwiKXE6Qj_LYxOi24-F/preview


Phone 
Mapping

Similar to 
drone mapping, 
but handheld

● Often, combination of 
photogrammetry and 
LiDAR

● Best for smaller areas



Part II: Design and Planning Tools



GIS Applications
QGIS and ArcGIS (ESRI)



CAD Software



Adobe Products
Photoshop, Illustrator,
InDesign, Premiere





3D Modeling
SketchUp and Lumion



3D Modeling - SketchUp, Lumion, Photoshop
Photogrammetry model can be exported to SketchUp











Time investment

● Drone flights - 3 hours with travel (~1 hour flight time)

● Processing - 1 hour

● 3D modeling - 10-12 hours

● Lumion rendering - 2 hours

Total time - ~16-18 hours



Photogrammetry + 
Photomatch





Drone Photo
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Part III: Presentation and Sharing Tools



Tons of Graphics…

…how do we share them with clients?



PDFs
InDesign to dress them up



Sharing Photogrammetry Data
Pix4D Cloud

https://cloud.pix4d.com/site/138013/dataset/1030780/map?shareToken=97ccedff-9fd5-4fa9-92f1-d2b5d3c68b42


Sharing 3D Models
Sketchfab

https://skfb.ly/6WsY9


Sharing Maps ArcGIS Online
WebMaps and WebApps

https://chinook.maps.arcgis.com/apps/webappviewer/index.html?id=7a6bfc2bf66043368fdb1b4cb16a66d8


Sharing an Entire Project and Narrative
StoryMaps

https://storymaps.arcgis.com/collections/71faa8fa95d7464f8c170391ba58b1a9


Technology Toolbox





jaltschuld@chinookLA.com

dirtfarmerz@yahoo.com

chinookLA.com

tonyboonetrails.com

planningtrails.com 

mailto:jaltschuld@chinookLA.com
mailto:dirtfarmerz@yahoo.com
http://www.chinookla.com
http://www.tonyboonetrails.com
http://www.planningtrails.com

