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What the ? is Object Based Image Analysis ?
Wikepedia says… Object-Based Image Analysis (OBIA) is a sub-
discipline of GIS devoted to partitioning remote sensing (RS) imagery into 
meaningful image-objects, and assessing their characteristics through 
spatial, spectral and temporal scale. 

Image Objects Information

Imagery courtesy of Google Earth

Blythe Intaglios



Basic Methods

Image segmentation algorithm partitions raster dataset into objects 
(aka regions, polygons)

Objects can be created at different scales for different applications

Process is not restricted to imagery – other raster datasets can be 
used (i.e. DEM, lidar, etc.)

After objects are generated, there is a large variety of potential 
applications to assign meaning to objects:

Traditional attributing through photo interpretation

Automated spectral classification at the object level

Modeling in a GIS environment

Hybrid approaches consisting of all the above and others



Urban Irrigated Landscape Pilot Project
U.S.B.R. & CADWR, Delta Vision Project Area

Purpose

Test capability to map 
urban irrigated 
landscape using 1 meter 
color infrared imagery 
and object based image 
analysis.

Use

Evapotranspiration
(water use) determination



General Procedures

• Mask imagery to 12 separate processing areas – due t o file size and 
processing limitations.

• Generate spectral objects for each processing area using image 
segmentation algorithms.

• Develop rule sets to categorize spectral objects ba sed on spectral 
and/or other parameters.

• Apply rule sets to objects to produce irrigated lan dscape data

Urban Irrigated Landscape Pilot Project



Spectral Objects

1 meter CIR digital imagery

-Used Definiens Object Based 
Software

- Scale parameter dictates 
object size (scale parameter of 
12 used in this project) 

-Objects should be small 
enough to differentiate class 
boundaries

-Typically start with more 
objects than necessary

-Multiple object scales can be 
generated by essentially 
merging objects from finer 
scales



Rule Sets for Classifying Objects

Object Level: Level_12

NotVegetated : inverse of Vegetated

Vegetated : NDVI > 0.116

Pools : NotVegetated, Brightness/IR > 0.977
and NDVI < -.027

GrassLawn : Vegetated, inverse of TreeShrub

TreeShrub : Vegetated, Mean Green Band < 136.5

TreeShrubActual : Vegetated, TreeShrub, 
inverse of TreeShrubShadow

TreeShrubShadow : Vegetated, TreeShrub,
Brightness/IR > 0.99

Class Hierarchy



Example Definiens Interface

Vegetated

TreeShrub



Spectral Objects
Rule Sets

Landscape Classes

Classes: Tree/Shrub, Grass/Lawn, Pool1 meter CIR digital imagery



Urban Irrigated Landscape Pilot Project– In Progress

• Qualitatively, results look good
• Quantitative accuracy assessment planned
• Considerations:

– Some confusion in deeply shadowed areas

– Some confusion with bright tree canopy and grass
– Unable to determine surface class beneath tree cano py

– Could add sample-based approach with data to adjust  for Et 
determination beneath tree canopy



Klamath Marsh National Wildlife Refuge, Oregon
OBIA Vegetation Mapping



OBIA Klamath Marsh Vegetation Mapping

• Imagery
– Quickbird 2.5 meter multi-spec 

/ pan (July, 2005)
– Aster 15 & 30 meter multi-spec 

(July, 2005 and Dec 2005)
– Landsat TM 30 meter 

(July 2006)

• Field Data
– Approximately 450 field 

samples for vegetation 
attributes

• Land Cover Classes
– Approximately 20 marsh and 

forest classes
– Forest crown closure classes 



• Spectral objects based on Quickbird 2.5 meter imagery
• Various object scales (levels) for different classification purposes
• Forest / Marsh stratification (mask) using winter Aster Scene
• Field data processing for spectral classifier and accuracy assessment
• Spectral training objects (TTA Mask) using field data and finest object level

• Validation/editing of spectral training objects for spectral classifier
• Feature Optimization for determining best separability with NN classifier
• Classification hierarchy as function of spectral features, object levels, and stratification 

(i.e.. Forest/Marsh, Tree/NotTree, etc.)

Klamath Marsh – General Procedures



Field Sample Points



Spectral Objects for NN training and classification

Chessboard segmentation
with loop to generate fine
objects within each tile

Total of 1,676,900 objects



Spectral Training Objects – Review and Validation

“Rules of Thumb”

Field points like to hang out
on object borders

Objects may need to be 
created specifically (or edited)
for spectral training purposes

Increase your time estimates
18 fold for this part

Save often

Save more often…

(Scale Parameter of 10)



Forest / Marsh Stratification

• Scale Parameter of 70

• Aster winter image

• Membership Function based on 
mean of band 5

Aster Band 5, Dec. 14, 2005



Feature Optimization - Nearest Neighbor Classifier

• Feature space analysis based 
on training samples (scale 
parameter = 10)

• Input band means and S.D. for:
– July, 2005 Aster SWIR bands

– July, 2005 Quickbird bands

– July, 2006 Landsat bands

• Best separability using:
– Mean Quickbird B4 (NIR)

– Mean ASTER B7, B8, B9 (SWIR)
– Mean Landsat B3, B4, B5

– S.D. ASTER B4, B7, B8, B9 (all 
SWIR)

– S.D. Landsat B4



Class Hierarchy

5 Object Levels  (Abstract) 

Level_10 (scale parameter 10)
Non-forest (Forest/Marsh mask)

Land (Not water or water emergent)
Marsh Classes (Standard Nearest Neighbor)

Level_20 (scale parameter 20)
Forest (Forest/Marsh mask)

NotTrees (inverse of tree class)
Forest under story classes (Standard NN)

trees (Brightness membership function)
Tree classes (Standard NN)

Level_50 (scale parameter 50)
Water_Classes (Existence of ‘Marsh’)

Not_Water (inverse of Water classes)
Water classes (Ratio QB_B4 membership)

Level_60 (scale parameter 60)
Roundness (Elliptic & Shape index membership)

Level_120 (scale parameter 120)
Tree Crown Closure (relative area
of subobjects trees – Level_20)



Level_10 Marsh Classification

Standard NN with existence of Marsh
(Non-Forest) and Land (not Water)



Level_20 Forest Classification

Ponderosa

Lodgepole

Based on Standard NN and Existence of Trees

Trees, NotTrees based on
Brightness membership



Level_60 Round Things

Wocus is often
wound

Membership:
Elliptic Fit and
Shape Index



Level_120 Tree Crown Closure

20% crown closure breaks

Based on relative area of trees
(at Level_20) within objects 
at Level_120



Accuracy Assessment

PLATE 1  Marsh Classification Accuracy Matrix (Class and Cl ass Group)

Sum of FREQUENCY Reference
Label 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 22 24 Grand Total Class Commission Class Group ClassName

1 23 2 2 1 1 3 1 33 0.70 0.82 Grass_1
2 1 0 1 0.00 1.00 Grass_Herb_2
3 0 0 #DIV/0! #DIV/0! Grass_Sedge_3
4 0 0 #DIV/0! #DIV/0! Herb_4
5 31 1 3 1 9 1 46 0.67 0.87 Bulrush_5
6 2 0 2 4 1 1 1 11 0.00 0.55 Rushes_6
7 1 2 6 5 31 7 4 4 1 1 62 0.50 0.69 Sedge_7
8 2 2 6 3 1 14 0.43 0.57 Sedge_Rushes_8
9 1 7 8 0.88 0.88 Wocus_9

10 0 0 #DIV/0! #DIV/0! Willow_10
11 1 3 1 5 0.60 0.60 Scrub_11
12 1 1 0 2 0.00 0.50 Sparse_12
13 2 2 1.00 0.00 PICO_13
14 0 0 #DIV/0! #DIV/0! PIPO_14
15 0 0 #DIV/0! #DIV/0! PICO_PIPO_15
16 0 0 #DIV/0! #DIV/0! Aspen_16
17 0 0 #DIV/0! #DIV/0! Bare_17
18 6 2 1 1 13 6 29 0.45 0.69 Emergent_18
19 1 0 1 0.00 0.00 Cattail_19
20 30 30 1.00 1.00 Water_20
22 4 0 4 0.00 1.00 Bulrush_Cattail_22
24 15 15 1.00 1.00 Mixed Grass/Sedge/Rush

Grand Total 31 2 0 4 47 7 41 19 16 4 4 2 2 0 0 0 1 26 2 39 1 15 263
Class Ommission 0.74 0.00 #DIV/0! 0.00 0.66 0.00 0.76 0.32 0.44 0.00 0.75 0.00 1.00 #DIV/0! #DIV/0! #DIV/0! 0.00 0.50 0.00 0.77 0.00 1.00 0.61 Overall Accuracy - Class
Class Group 0.77 1.00 0.50 0.87 0.71 0.85 0.89 0.50 0.00 1.00 0.00 1.00 1.00 0.85 0.00 0.77 0.00 1.00 0.89 Overall Accuracy - Class Group

*Orange colored cells represent membership to a class group and these cells have been included in the overall Class Group accuracy calculation



In Conclusion…

• Stratify
• Stratify
• Stratify
• Reboot…


