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Background
An analyst presented the Front-end Processing Environment
in St Louis with Quickbird2 data.

He wanted to have the highest accuracy we could acquire 
with his data.

Armed with BAE’s Socet Set and ERDAS Imagine, we set
out to see what we could do with the data...



Generating a Spatially Accurate
Product from Quickbird data

Quickbird is ordered in 2 types, “Basic 1B” and  “Standard 2A”. 

Basic 1B has had no further rectification done to the image. It is ready to be 
geo-corrected and orthorectified.

Standard 2A has been projected and orthorectified to a “Course DEM”, which 
is DTED0 (1,000 meter posts). Standard 2A data can not be orthorectifed again; 
it can only have its x and y bias removed (gross horizontal error).



Unfortunately...

The analyst has acquired a set of Standard 2A data.

FPE quickly informs the customer that there are limitations
to what we can do for him, but we can-and-will maximize
the utility of the data that he has.

Complicating factor: the data comes to us with the pan in 2 
pieces that cover the MSI data, so there will be 3 files to 
work with until the pan is merged together.



Overview

The issues encountered while performing this task 
included multi-spectral image preparation, image 

geopositioning, image mosaic, quantification levels,
format and data merger.

So, why is 2A data problematic?
Aren’t orthophotos good?



Orthorectification

Orthophotos are “Photomaps” that do not contain scale, 
tilt or relief distortions- even in varying terrain- that 

characterize unprocessed remotely sensed imagery. 

They offer analysts a product that can be be readily 
interpreted like any air photo, but its distances, angles and 
areas can be measured directly without further processing.

Because of these characteristics, orthophotos are the “Holy
Grail” of the monoscopic image exploitation arena.

After Lillesand 
and Kiefer 1994



Error Sources of an Orthophoto
Sensor

Pre-ortho 
image offset.
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point error due 
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Error size will vary with DEM separation
at each pixel, i.e. horizontal error gets worse 
as delta increases



Error Sources of an Orthophoto
(Good control, poor DEM)
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Error will vary in magnitude with surface/DEM separation, and
in direction with whether DEM is above or below true ground
at each pixel.



Error Sources of an Orthophoto
(Poor control and poor DEM-

it’s too hard to draw!)

Orthophoto

True
Ground

Poorly or 
non-controlled
image

Poor
or
smoothed
DEM

These errors become very important and noticeable
as the image’s resolution gets smaller.



Variables in Orthophoto Error

Variables that directly affect orthophoto accuracy are:
1) DEM accuracy
2) Image horizontal (X-Y) accuracy (control)
3) Sensor “look angle”, or obliquity

… And these assume that a proper image sensor model
(rigorous or “3-D RPC”) is appropriately employed.

! Once you orthorectify an image, you permanently
burn into the image these random, variable horizontal errors. 

! You cannot “ortho” an image that has already been “ortho’d”.

! The horizontal errors are neither modelable nor removable.









Control Plan

We will control the MSI image, since it is a whole image,
using a photogrammetrically derived control base. We 
will then control the 2 pan images to their newly
controlled MSI mate. 
Then we will mosaic the pan images together.
Repositionings will be limited to X-Y shifting.

Issue: The pan data, unfortunately, butt-joins. A visible 
seam will be almost inevitable in this situation.
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Issues and Solutions

Socet Set will not control a 4-band image.  -We made a 3 band 
image in Socet Set via a command-line instruction.

Socet Set will not resolution merge 11 bit data.  -We made
8 bit data using ERDAS Imagine instead.

Quickbird 2A is ortho’d to a course DEM and can come in 
pieces.  -We removed as much mean (x-y) error as 
possible from the largest image and tied the smaller 
pan image mates to it. 

NOTE: The newer Attitude Determination Processes (ADP’s) 
from Digital Globe will correct the very large (646 meter) initial
image offset we found. With ADP 2.1 this kind of error 
should not happen.
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