Air Photo Interpretation
_ R Last Time

A Vertical Measurements: Parallax and the
Parallax Bar

A Takehome exam
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Week?7: Digital Air Photolnterpretation; ERDAS
Imagine
o Why digital air photo interpretation?
This Time
A Humans are adept at visually interpreting data, BUT;
AWhy digital air photo interpretation? A There are limits to a person'’s ability to distinguish
A Digital i basi small differences in color.
\gital Image basics A Human interpretations are highly subjective, hence, n
A Review of data typegfv, MrSID, jpeg, perfectly repeatable.
etc.) A When very large amounts of data are involved the

computer may be better suited to managing the large

A Software ERDAS Imagine body of detailed data.

A Workshop



Why digital air photo interpretation?

A Everything that you can do with analog (paper) aerial
photography interpretation, you can do digitally.

A More kinds of analysis can be done digitally than can
be done with analog
i Texture analysis

A Theprocesses of manual image interpretation and
digital image interpretation are similar in many ways.
The goals of analysis are often the same, though the
procedures may vary.

A Digital air photos are easily incorporated i@tS,
which opens enormous possibilities for analysis and
display.

Picture Element (pixel)

A Each picture element in the
array is called aixel.
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Digital Image Fundamentals
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Charge Coupled Device (CCD)
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A CCD replaces AgX film
A Based orsilicon chip

A Disadvantages vs. AgX:

i Difficulty/cost of CCD manufacture; large
arrays are VERY expensive

- — 1 Maturing technology; but still rapidly changing
Light Sensitive Area ‘




Basic structure of CCD
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Shift Register

Divided into small elements called pixels
(picture elements).

Per-Pixel
Voltage

Columns preamplifier

Spatial Sampling

)

Grid over scene Spatially sampled scene

Scene

A When a continuous scene is imaged on the array (grid)
formed by a CCD , the continuous image is divided into
discrete elements.

A The picture elementpikels thus captured represent a
spatially sampled version of the image.

Magnified View of a CCD Array

Individual pixel element

Close-up of a CCD Imaging Array

Quantization
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Spatially sampled scene Numerical representation

A Spatially sampled image can now be turned into numbers
according to the brightness of each pixel.

A Number of possible values at each pixe]usintization



RAW Digital Images (Bayer Filtering)
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Fully interpolatéttre

These images are stored as a single image and constitute the

ARAWO digital i mage.

Image Resolution vs. File Size

Dimension
3 of the image
| B 100 x 100
! 50 x 50

100 x 100 pixels50 x 50 pixels 25 x 25 pixels 12 x 12 pixels 25x 25

12x12
6x6
3x3
2x2
1x1

6 x 6 pixels 3 x 3 pixels 2 x 2 pixels 1x 1 pixel

Each pixel in these example is 8-bit.

lead to ecolorimage.

File size
In bytes
10,000
2500
625

144

36

9

4

1

Image quality factors

A Two major factors which determine image quality are:
Spatial resolution- controlled by spatial sampling.

Color depth-- controlled by number of colors or grey levels
allocated for each pixef8-bit = 22 = 256 levels; 24it = 24=
16,777,216 levels)

A Increasing either of these factors results in a larger image
file size, which requires more storage space and more
processing/display time

Bit Depth vs. File Size

a Number of  File size
2 ) Gray levels In bytes
256 10,000
1 128 8750

256 levels 128 levels 64 levels 32 levels 64 7500
; e e 32 6250
\ \ \ % 16 5000
e’ 8 3750
v 2 y 4 2500
3 B i re} 1 2 1250
16 levels 8levels 4 levels 2 levels

Each image is 100 x 100 pixels.



File Size Calculation

. loopixels A How much memory is

i necessary to store an image
that is 100 x 100 pixels with
8 bit per pixel bit depth?

100 pixels

s |

Bit depth = 8 bits per pixel (256 gray levels)

File size (in bits) = Height x Width x Bit Depth

80,000 bits = 100 x 100 x 8
bits/pixel
80,000 bits or 10,000 bytes

Computer Memory & Storage

A We started to look at the bits as tokens to
represent different values, but we ended
up with a binary counting system.

A The largest number we can count to (and
the number of different gray levels we
can have) depends on how many bits we
use.
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In comparison . . .

35mm

A How much memory is necessary
to store an image equivalent to a
35mm B&W film?

22mm

A The grain size for a typical
negative is approximately pm
per pixel.

=

(22 mm x (1/0.01mm per pixel) x . . .
(35 mm x (1/0.01mm per pixel) A The approximate equivalent bit
= 7,700,000 pixels depth for todayo:
bits; therefore, a frame of B&W
35mm film would require about
7.7 megabytes per image.

Binary Arithmetic binary _decimal
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A In binary arithmetic, we can only count frdvio 1 1 bit

before we have to écarryQoD ‘
2 bits
11 its

A Two bits allows four grayscale codes: Note that the

code changes; the meaning of 6106 ¢

white to dark gray.



binary  decimal
Binary Arithmetic binary _decimal Binary Arithmetic

A In binary arithmetic, we can only count frdio 1

lbefore we have to écarr@ Om 2 before we have to dcarr

A Two bits allows four grayscale codes: Note that A Two bits allows four grayscale codes: Note that

3
4
the code changes; the me,lachir%g df 6 the code changes; the m 50f 6
from white to dark gray. 101 [ 5 white to dark gray. 6
A Three bits allows eight grayscale codes: The 110 6 A Three bits allows eight grayscale codes: The code 7
code changes again: 61894 s now al (fhanges again: 610 is jpgyv almast
Ae 1001 9
1010 10
1011 11
1100 12
1101 13
1110 14
Computer Memory & Storage Computer Memory & Storage

2 bits E

1 bit E [ ] 1 3 bits/pixel: 8 gray levels 4 bits/pixel: 16 gray levels
pixel 1] pixel 10 pum 000 — 111 0000 - 1111
2 gray levels 11 0 -7 0 —»15)

2x2 = 4 gray levels



Computer Memory & Storage
| —8

5 bits/pixel: 32 gray levels 8 bits/pixel: 256 gray levels

00000 - 11111 00000000—~ 11111111
(0 »31) (0 — 255)
AWorl do Fil es
.bpw, etc.

A ATFW, JGW, PGW, BPW, etc. are theoreferencé¢World') files for
raster images in TIFF (.TIF), JPEG (.JPG), PNG (.PNG) or BMP (.BMP)
file formats.

A GIS software can use these 'World' files directly to place the inserted
raster images automatically.

A ATFWI/IGW file has the same filename as the main image file, e.g.
imagename.tif has the file imagename.tfw:

1.5000000000000(X scale, pixel size in meters)
0.0000000000000(&(ffinity - Y-scale in X dir.)
0.0000000000000(&ffinity - X-scale in Y dir.)
-1.50000000000000¢ scale)

1934001.500000000000@ coordinate of the upper left pixel)
1187698.500000000000@¥ coordinate of the upper left pixel

NOTE:Some formats use an .aux file instead of a world file.

Review of data types
(tfw, MrSID, jpeg/jgw, etc.)

A All image formats work
A Some image formats can have geographic

coordinates.

T Jpeg- Joint Photographic Experts Group.

(Lossycompression algorithm)
T Tiff (Geotiff) - Tagged Image File Format

T MrSID - Multiresolution Seamless Image
Database (Lossless wavelet compression;
Lizard Tech.)

Software: Primer for ERDAS Imagin:
e e

i TSR T A Industrial standard for
remote sensing/aerial

photography work.
A Fewer people trained in
Imagine thamArcGIS
AlncludesLeica
Photogrammetnrpuite
(LPS) {not used in this
class}




Software: Primer for ERDAS Imagin
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cee A Parts of display
A Session Menu
A Adding data

A Adding data for
comparison

A Comparing two aerial
photos (swipe, etc.)

A Making measurements

Interpretation witimagine andArcMAP

A standard air photo interpretation, but
on screen

Aoften called fisoft
or photogrammetrynote medical
applications)

ASpecial capabilities of digital images
i Image Enhancement
I Data Classification
I Calculation of spectral indices
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Software: Primer for ArcMAP _
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1. Table of Contents window

2. Viewing window

3. Various menus

4. Tools: Extensions: Spatial Analyst
5. Add data button

Basic Elements of Air Photo
Interpretation, Again

A *Tone (also called Hue or Color)

A **Size

A **Shape

A *Texture

A **Pattern

A Shadow

A site

A Association

A *Digital enhancement easily accomplished
A * Measurements more easily accomplished



Tone (also called Hue or Color)

A Air Photos
A Enhancement

Size and Shape: Measurements with
Imagine

O
A First things first:

coordinate systems

anddatums(see

previous lectures)
A Measuring Tool

A Areas (Polygons)

Texture and Enhancement

A Texture: Variation
A Enhancemerit
measurement b
] s L
i View: Toolbars: Effects:f o
Brightness, Contrast, &
Transparency &

Stereovision with Softcopy Image
Interpretation

Shutter3d Viewing

Various Software programs
3d Analyst in ArcGIS
VrTwo

Anaglyphs ERDAS Imagine



