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Remote Sensing Needs on Kenal NWR

Goal: Repeat Imaging of Large Landscapes

System Criteria

5 [

Create orthomosaic
Create digital surface model (DSM)
Record visible and near infrared




Photogrammetry using Structure from Motion

== Digital Surface Model (DSM)
we Digital Terrain Model (DTM)

/"/
/'I' 4 > -
/ / P
A . ——

= =
4 z
w w
= =
a o
a (=]
w w
= =
{42} w
: $8%
w w
E

i o o @ : @

CONTROL
ONTROL

Digital Terrain Model (DTM) & Digital Surface Model (DSM) & Digital Surface Model (DSM) &
Digital Surface Model (DSM) OrthoPhotos OrthoPhotos

Digital Terrain Model (DEM)










1SON

Compari

10N

Resolut




Camera parameters

NIKON D810_24.00mm

v

Landscape | | Portrait FRAME CAMERA

Focal length:
Side pixels:
Forward pixels:
Side FOV:
Forward FOV:
Pixel size:
Local/Global:

Imaging parameters

Altitude:

Ground speed:

Ground sample:
Forward overlap:
Side overlap:
Swath width:
Run separation

Frame rate:

Miscellaneous parameters

Add key runs

Buffer around input:

24.00
7360
4912
73.59
53.06
49

Local camera

mm
width
height
degrees
degrees
microns

database

feet (AGL)
knots
metres

%

%

metres
metres

seconds b/n frames

lose _______Addpewcamera. | Accept |

The camera sensor, focal
length and flying altitude
determine the ground

sample size

Lat: 60.482601°, Long: -




Ground Control and Base Stations

* Need one ground control point (GCP) for accuracy check
e GCP’s are not required for georeferencing if precise camera position is known

e |fareais> 100 miles from CORS a mobile base station for differential correction is
recommended

NOAA CORS
Sampling Rates

S rule
15 pec rate
3 ves rabe




How it Works |
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Process Camera Positions and
Ground Control Points

 GrafNav software is used to solve camera position using the
event marker time stamp.

e Accuracy is typically <2 cm




Structure From Motion (SfM)

Photogrammetric software: Agisoft Photoscan
o Structure from Motion (SfM)

Similar to traditional photogrammetry... SfM uses multiple
overlapping images to triangulate the position of points on the target
surface

T

Align
images

Build sparse point Build & edit Build Mesh Export point
= cloud & add = dense point - (TIN) = cloud/DSM/
GCPs cloud orthophotos



Archive Point Cloud and Orthophotographs
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Elevation Datasets in Alaska
Alaska Division of Geological & Geophysical Surveys

State of Alaska = Natural Resources = Geological & Geophysical Surveys = Maps = Elevation Datasets in Alaska
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Over 363.167 square miles of elevation data (and over 172,249.291,562 points) available!

This interactive map was designed to view and download known public-domaimn elevation datasets (LIDAR IfSAR/InSAR. and SfM) in Alaska.
DGGS would like to express our thanks to the organizations that supplied data for this application.
We would welcome any additional elevation datasets. no matter how small or large the area covered.

© Information Tool: Single click to get information about a survey arca.
I Area of Interest Tool: Use this tool to define an area and download available elevation data.
2 Full screen mode: Toggles map using entire browser window.
Areas outlined in red contain LiDAR. data.
| Areas outlined in purple contain IFSAR/InSAR. data.
Areas outlined in green contain data derived from Struture from Motion (SEM).

SfM!
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InSAR Legacy Data

Sitlca Harbor Mountain S
Hillshade

Infrastructure Comridor

B Anchorage - FEMA

[ Brooks Camp - USGS
4 Bullen Point - AKDOT
Chakachamna River -

Fairbanks -USGS
Foothills West - AKDOT

Click to zoom to each dataset:
Anchorage - FEMA
Brooks Camp - S
Bullen Point - AKDOT
Chakachamna River - ORMAT
Cordova - FEMA

Eklutna Gla - USGS

Faubanks - USGS

Foothills West - AKDOT

Golovin N
P




Completed Projects
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% Kenai Spur Rd. - 2015

e Fire Monitoring (1,000 Km?)
4 * Funny River
e  Sterling Fuel Break

: 4 . ° Fora ooss s 2015 * Card Street

CJ°°\1~

e Habitat (950 Km?)
e  Kenai Lowlands
| e Moose Pens
Steing Fuel Beak 2016 e Slikok Watershed
ng P cara et i 201 IO i  Kenai River
N S e Kasilof River
(- A * Yukon Flats NWR*

k e Wetland Monitoring
| e Tetlin NWR* (1,100 Km?)
e Urban Interface (160 Km?)
 Kenai Spur Road
e Swanson Qilfields

Funny River Fire 2014




Kenai Peninsula Landcover Classification

Goal: Photograph 17,500 square Kilometers Completed 15,000 Km sq. in 5 days
at a resolution of 75 cm. TS i JET S,

JOTRL24E O5F
O3R03F s
T

South Peninsula

Google earth

e Aircraft: Aero Commander

e Altitude: 4,000 meters

e Speed: 250 knots (480 Kmh)
Acquisition cost: $3.6/Km sq.



Great Accuracy without GCPs
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High Quality Orthomosaics

0 25 50




Very Dense and Accurate Point Clouds

Density:
e About 15 million points
per square kilometer

(15cm) resolution
e Denser than LiDAR, each
pixel is an overlap of 15
photos.

The accuracy is the same
as the orthomosaic. Error
is smaller than Ground
Sample Distance with
precise camera positions.



Relatively Good
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Multispectral Results —
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The modified camera
did an excellent job of
capturing near infrared




Some Issues with Image Co-registration
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