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Objective
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Building Inventory Data Structure

Address or Lon/Lat

AQe or year effcenstruction
IHeight or nUMBEr: ol SterEes
Feotprint Area

Structural type

Occupancy. type

ROOI Lype
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IHelght irregularity
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Why Bullding Inventeny?

\Vitall Infermation: to:
a Decision Makers
s Urban Planners
n Disaster Response
s oSS Estimation
a Portfieliormanagement
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Available Inventory: Databases

Sources: Proplems:
= Tlax Assessors files nNot always availanlern

= Government files (e.g. digital format
EEMA; GSA ...) s lncomplete for many.

s Sanborn maps (US only) attributes
= Real estate files = Unavailalle fer many

: regiens (e.g. developin
s Insurance poritielios co?mtrieg) E ping

m Updating| enly, seme
Infermation
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Why: Remote Sensing?

Remote and hard to reach Iocatiens
Digital fermats

Can augment missing Infermation
lLarge: Coverage

Erequent upaates

Eventually will lbe more cest effective than
land sunvey.
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Building Inventery Data Structure

Addressior Len/Lat *

Age or year ofi construction
[Height or number of steries™
Eeotpint Area*

Structural type

Occupancy: type

Roof type*

Cladding™

Shape irregularity

Helght irregularity*

* - [nformation that can e obtained fron Imagery.
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Sensor Models

Physical Senser Vodel

Sensor dependent

Parameters have physical significant
Parameters are statistically’ uncorrelated
Rigereus and not always available te) users

Generalized Sensor Model

u Generic
m Sensor imdependent
= Real-time computation
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Rationall Function; Models (RENS)

[DESCriles the Image-to-
groundirelationships.

Generalization of:
polynomial moedels’ (ratie
off twe: poelynemial
functions)

rn = f1(¢n’2n’hn) . :
f2 (¢n 1 ﬁ"ﬂ 1 hn) * 3D object grid
= f3 (¢n y Zﬂ y hn) in ground si}ace
f4(én An,n)

Cn
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RENS cont'd

Rationall Pelynemial
Coefficients (RPCs)

IMAGE SPACE
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34 International Waorkshoep on Remote Sensing| Tlechnologies and Disaster Response
Chiba, Japan, September 12 ~ 13, 2005




Image Acguisition Geometnry.

Appreoximate image acquisition geemetry and satellite
erientation can e described lhy senser’s elevation and

azZimuth angles
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S

Helght Vetroelogy

Image coordinates; for the corner of a building at ground!level

(“orouncs Coround )y 204 Its corresponding roof-point coordinates

!/ ele) Cmof

SEenser’s collection’ azimuth angle

Image Plane
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He H
cos(f5)

* 2 2
H =GSDx \/(rground —T'roof )* + (Cground —Croof )
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3D Reconstruction Algorthm

fi(¢,.4.hy)
rl’00f = f (¢ /1 hz) [ f1(¢,2«,h1) -
2\ 7 11 —_— g =
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flgAhy)
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hgAh)
fa(p, 4, hy)
IHeMoegEeneous 3(4,2.0y)

Nonlinear f4(4,2,1y)
fi(d 4,hy)

Over-determined fo (¢, Auhy)
fa(g.Ahy)
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Measurement Error

Image dependent (shadows and ebstacles along| the line of sight)
User (operator) dependent

Image Plane OH = \/E : Sec(ﬂ) O pixel

8 Pixel el
(ne)f

Selected Pixel

Targeted Pixel

Sensor Altitude  Off-Nadir  Collection Azimuth GSD @  opyy oy
(Km) (degree) ( B - degrees) off-nadir  (m) (m)
IKONOS 681 1.0m 1.41 4.56
QuickBird 450 0.72m 1.02 3.23
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Precessing
Package

Compatible
with TKONOS
andl QuickBird
camera models

Export results
te database

MIHEA

(Mono-Image Height Extraction: Algornithm)

Selection
Tool
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Results and Calibration

Sensor: QuickBird Image Survey Data vs. MIHEA
Tiest Area: City of London
Date: July: 28; 2002

Ofifi=nadir viewing angle: 24.6¢

Validation; sources: LIDAR and
Independently derived survey.
data

Validation: set: 23/ buildings © s % w0 w10 ;e w0
selected from 3D model Hetgni(m) - MIMEA

LiDAR vs. MIHEA
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Questions?
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