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Introduction

Global natural disaster costs

—

2011 Tohoku earthquake and

o

tsunami, Damage from EF5 tornado

Natori City, Japan. Moore, Oklahoma, May 2013.
(Credit: AP Photo/Yasushi Kanno, The Yomiuri Shimbun) (Credit: FEMA)

OBIA can support disaster stakeholders
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Object based image analysis (OBIA)
Semi-automated - classify objects - remotely sensed data

Buildings
Roads

Water

Trees

Shrubs

Low vegetation

High resolution imagery with OBIA overlay.

« Data: High resolution imagery and elevation.
* Objects: Choice highly flexible = broad applicability.
* Results: Intuitively meaningful = clear communication.
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OBIA Rule Set
Sequence of algorithms

Example rule set
Ej L ]

Segmentation and Layer Arithmetics
----- &% guadtree: 10 creating 'Level 1’
- layer arithmetics {val "(MIR-Red)/(NIR+Red}", layer NDVI[32Bit float ]}
- layer arithmetics (val "(Red + Green + Blue)/3", layer Vis Bright[32Bit float ])

= (Classify Bright and Tarped Buildings

----- *L with Mean Vis Bright »= 110 at Level 1: HiVisBright

----- P HiVisBright with Mean nDSM »= 10 at Level 1: TallHiVisBrite

----- *L TallHiVisBrite with Mean NDVI <= -0.2 or Mean Blue >= 170 at Level 1: BuildingsA
----- ~ TallHiVisBrite at Level 1. merge region

----- PL TallHiVisBrite with Area »>= 100 Pxl at Level 1: Buildings3

----- ~= BuildingsA at Level 1: merge region

----- *L BuildingsA with Area »>= 60 Pxl at Level 1: BuildingsB

----- *L Buildings3 with Border to BuildingsB »= 7 m at Level 1: Buildings4

----- &% BuildingsA, Buildings3, TallHiVisBrite at Level 1: quadtree: 10

o SN g S o SR -y SR oy S oy O s |
L o o o

----- *L BuildingsA, Buildings3, HiVisBright, TallHiVisBrite at Level 1: unclassified

= (Classify Rough Vegetation
= Refine Buildings

= Classify Water

= Refine Buildings Further

= (Classify Roads

= Refine Water

= Export

» Classes based on spectra + size, shape, texture, context
(different from pixel-based approaches).

 Semi-automated once ruleset built. Faster, more consistent
than manual interpretation.
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Case Study
Hurricane lke (2008) and
Bolivar Peninsula, Texas
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serssiopn, and ths 215 Us 2 G ommunity
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Impacts on Bolivar

Buildings lost: > 65%
Transportation damaged

Eroded coastline/coastal dunes

Good study area

* Major impacts

« Data for 3 time periods
(high res.)

Before and after photos,

Bolivar Peninsula, TX
(Credit: USGS)
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Study
Questions

Hurricane ke damage, Bolivar Peninsula, TX
(Credit: Jocelyn Augustino, FEMA)

1. Can OBIA classify objects of interest to disaster stakeholders?
Six test objects - Buildings, roads, water, 3 vegetation

2. Can rule sets be re-used (same data; different data)?
Three data sets — Pre-storm, Post storm1, Post storm2

3. Can OBIA clearly document change through time?
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Primary Data Sets

Pre- Post Post
storm , Storm 1 Storm 2
|
: 2008 | 2009
_ Aerial Texas Ortho I Texas Ortho ﬁ%g
Imagery Imagery (TOP) 1 Imagery (TOP) (1 m)
R, G, B, NIR (0.5m) l (0.5m)
|
2006 [
: Texas Water | 2009 USACE
Lidar Devel ‘ | Post Hurricane
oint clouds eveiopmen Gustav / lke
P Board ' 1
(~2m) | (~1m)
|
|
Census [
Road Tiger/Line l >
vectors shapefile |
|
2006 2007 2008 2009 2010
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Methodology

Data
Preprocessing
(ESRI ArcGIS w/

LP360 add-in)

Object Based
Image Analysis
(Trimble eCognition
Developer)

ﬂ/ \ dy

Lidar High res. Vector

Point Imagery Data sets
Clouds (R, G, B, NIR) l
Produce Mosaic Digitize /

digital image tiles customize
elevation

models

Y

1. Develop 2008

rule set; assess
accuracy.

A
Test reuse on
2009 data.

!

2. Modify rule set
for 2009 data;
reuse on 2010.

Merge and
review output
for disaster
applications
(ESRI ArcGIS)

v

3. Modify rule set
for 2010 data.

v

Export OBIA
classifications.

Introduction
00000

Study questions / Methods

(ONON X6

OBIA classification

0000

Reuse / Change through time
00O




— 2009 lidar point cloud

e
T

Digital Elevation Map VFew
Models :

1. Bare earth DEM (ground)

2. First return DSM
“digital surface model”

3. nDSM (height above ground) <« Used in OBIA
“normalized digital surface model”
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Profile view — 2009 lidar point cloud
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Q1: Can OBIA classify objects of interest? Yes.

Houston
L ]

Bolivar
Peninsula

Location map

OBIA Classified Objects on
Natural Color Imagery (2008)
Bolivar Peninsula, Texas

I suildings
|:| Roads
- Water
- Trees
25 5 10 [ | shrubs
ﬁr - Low Vegetation
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Index map Thematic Accuracy (2008)
Water
OBIA Water over imagery With 2016 NHD “best
i (Closer view) resolution” overlay (yellow)

Accuracy AOI
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Buildings and Roads

Provisional accuracies

Buildings: 96% correctly classified
9% commission errors

Roads: 96% correctly classified
2% commission errors

Accuracy AOI

AR

..
<
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Vegetation

Accuracy AOI

Imagery with

OBIA
® Trees =16 ft. vegetation
@ Shrubs class |8
overlay [

® Low veg. <2 ft.
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Q2: Could rule sets be reused in this study?
Same data/different areas: Yes Between time periods: No

Nk Taal

Classified using 2009 rule set

2010 data / 2009RS: Poor water, buildings. Roads fair. Vegetation good.
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Pre-storm
(2008)

Post storm
(2009)

Q3: Can OBIA document
change through time? Yes.

Vegetation change
Building change
Water change
Roads least affected

Post storm
(2010)
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Conclusions A% .

Partly collapsed bridge, '_? .=
2009 post storm classification, = j o

Bolivar Peninsula. | P .
b', b & - £
Badto A\

1. OBIA can accurately classify objects of interest

-

* Concurrent data sets are best; NIR & elevation important.
« Have specific goals in mind.

« Subdivide large AOIs for efficient processing.

 Distinct objects easiest to verify and communicate.

2. Rule set reuse? Yes (same time period/adjacent areas)
No (between time periods)

3. OBIA can document change through time.
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