
GIS 4021c/5028c ςAerial 
Photography Interpretation

16 March 2009: Scanning hard-copy aerial 

photographs; ERDAS Imagine Geographic Rectification



Last Time

ÅWhy digital air photo interpretation?

ÅReview of data types (tfw, MrSID, jpeg, 
etc.)

ÅDigital image basics

ÅSoftware: ERDAS Imagine

ÅWorkshop: rudimentary ERDAS Imagine



Mid-term Take-home Exam Results
ÅMean 80.3 

ÅS.D. 9.3 

ÅMedian 81.7 

ÅRange 65.3-98.7 

ÅA 90-100 1 

ÅB+ 88-89 2 

ÅB 80-87 5 

ÅC+ 78-79 2 

ÅC 70-77 3 

ÅD+ 68-69 1 

ÅD 60-67 2 

In your folder G:\share\GIS 4120c Aerial Photo 

Interpretation\yournameas whatever file name you 

used to turn it in, preceded by  MWB_on_xxx



Today

ÅRectification, Quasi-OrthophotoProduction

ÅWORKSHOP

ïImage to Map Rectification

ïImage to Image Registration

ïRectify the images.

ïView the rectified images.



This Time
ÅWorkshop 5 Due
ïWorkshops graded through #4 in your folder. Overlays 

on table.

ÅScanning
ïDigital Image Formats (already discussed)
ïScanning Considerations
ÅScanning resolution
ÅTone/Color fidelity
ÅMounting accuracy

ÅGeometric Corrections:
ïOverview
ïErrors
ïGeometric Transformations
ïRectification, Registration



Scanning Considerations

Scanner Mounting



Scanning Resolution
Aerial photo 
scale:

10,000 24,000 40,000
e.g. NAPP

kilometers
across:

2.29 5.5 9.1 scanned file size in pixels/Mbytes

DPI Scan Pixel size in meters Width in 
pixels

colorvs. greyscale
in megabytes

150 dpi 1.7 4.1 6.8 1,350 5Mb 2Mb

300 dpi 0.8 2.0 3.4 2,700 21Mb 7Mb

600 dpi 0.4 1.0 1.7 5,400 83Mb 28Mb

1200 dpi 0.2 0.5 0.8 10,800 334Mb 111Mb 

Note that all of these are ñnominalò spatial resolution; you should be 

able to calculate actual resolution and adjust pixel size accordingly.
From: NCGI GIS Core Curriculum for Technical Programs, Unit 18 Scanning Air Photos by H. Craig Seaver



Scanning Considerations: Tone/Color 

fidelity ïdiscussed last week

Å Color depth
Å Image types:
ï1-bit black and white(each dot can be either be black or white)

Å1-bit black and white scanning is rarely used for GIS or Remote Sensing 
applications. The image appears coarse due poor spatial resolution. 

ï8-bit grayscale (each dot can be one of 256 gray shades)
ÅAn 8-bit image in grayscale does a pretty good job in terms of clarity for any 

black and white photo. Features can be recognized and detected. 

ï8-bit color (each dot can be one of 256 colors)
Å8-bit color is less "image" realistic than a 24-bit color image and can appear to 

be rather coarse or grainy at times. Features are typically less detectable to 
the human eye in these images than 8-bit grayscale.

ï24-bit color (each dot can be one of 16.8 million colors)
ÅAlthough, 24-bit color scans provide high resolution photo-like images, they 

are typically too large to deal with effectively (note: compression formats can 
help, i.e. JPEG)



Errors: Scanning Errors

ÅPaper shrink/swell

ÅDistortion by scanner ςnormal scanners do 
not scan with extremely high accuracy.



Errors: External Errors
ÅDistortion by photographic angle

ÅSlight ǾŀǊƛŀǘƛƻƴ ƻŦ ŀƛǊŎǊŀŦǘΩǎ ŦƭƛƎƘǘ ǇŀǘƘ
ïAltitude, attitude (roll, pitch, yaw) 

ÅGround Surface Relief



Quasi-Orthographic Photo Production

Source: Paine and Kaiser 2003

1. Determine the 
precise and accurate 
geographic 
coordinates of each 
pixel in the image ς
tie the photo to the 
ground.

2. Resample the aerial 
photograph so that 
each pixel is located 
at its geographic 
coordinate.



Image Geometric Corrections

ÅImage rectification: Geometric Corrections
ïRectification/Registration

ïCorrecting geometric distortions
ÅPhotographic distortions

ÅScanning distortions

ïPutting Řŀǘŀ ƛƴǘƻ άǊŜŀƭ-ǿƻǊƭŘέ ŎƻƻǊŘƛƴŀǘŜ system for 
use with other spatial information (GIS data, GIS 
analyses, satellite remote sensing data, etc.)

ïSimplified and more accurate measurement
ÅBut beware significant digits.



Errors: External Errors

ÅSlight variation of ŀƛǊŎǊŀŦǘΩǎ ŦƭƛƎƘǘ

ïAltitude, attitude (roll, pitch, yaw) 

ïGeometric correction

ÅGround Surface Relief



Errors: Scanning Errors

ÅScanner distortion
ï Inherent in specific scanners

ïMounting paper aerial photograph

ÅColor/Tone distortion

ïPanchromatic

ïRGB color model



Digital Image Geometric Correction -
Georeferencing

1. Image rectification or registration

2. Rectification - Image to map of GPS coords

3. Registration - Image to Image

4. Hybrid - first rectification, then registration

5. Registration Algorithms - polynomial



Digital Image Pre-processing: Geometric 
Correction - Georeferencing

6. Resampling algorithm - nearest neighbor, 
linear interpolation, cubic convolution.

7. Error in registration - Root Mean Square 
Error (RMS): 

ï rule of thumb RMS error should be less than 
half resolution of image (< 0.5 pixel size).



Rectification (Geometric Correction)
ÅSource of distortions
ïEarth curvature, earth rotation, atmospheric refraction, 

relief displacement, nonlinear image (

ÅTwo major types
ïSystematic:  well understood, easily corrected
Åex:  Eastward rotation of earth as sensor sweeps (causes skew)

ÅTypically corrected before users receive the data

ïRandom:  Not well understood, use GCPs to correct
ÅGCPs are features which can be identified on both the image, 

and on a georeferenceddata source (like a topographic map, 
for instance)

ÅBest features to use are road intersections 

ÅCoordinate Transformation
ïLeast squares regression analysis is used to determine 

coefficients for transformation equations in X and Y 
directions



Two Kinds of Transformations
ÅImage to Map: Rectification

ÅImage to Image: Registration


