Quality Assurance/Quality Control
(QA/QC) Services
Los Angeles Region Imagery
Acquisition Consortium (LAR-IAC2)

Dewberry & Davis LLC
David F. Maune, Ph.D., CP, CFM

January 22, 2009

Dewberry Tasks to be Completed
QA/QC Management Tasks

QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban areas)
QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs

QA/QC of oblique aerial digital images

# Dewberry

210> JON T RO VNS

ke

Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

Mosaic generation (MrSID and ECW)

10. Assistance with production management, optional items
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Dewberry Tasks to be Completed

QA/QC Management Tasks

QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban areas)
QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs

QA/QC of oblique aerial digital images

Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

9. Mosaic generation (MrSID and ECW)
10. Assistance with production management, optional items
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Quality Plan

% Dowberry Acceptance Criteria for

Digital Orthophotos:
+» Completeness and

Quality Plan for the
Los Angeles Region
Imagery Acquisition Consortium 2

(LAR-IAC2) Project Aesthetics
%1 and 4" GSD
g % Aerotriangulation (AT)
" e < Ground Control

+ Digital Surface Model
+QA/QC Checkpoints

Version 2.3
Fabnary 13, 2008
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QA/QC Management Tasks

QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban areas)
QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs

QA/QC of oblique aerial digital images

Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

9. Mosaic generation (MrSID and ECW)
10. Assistance with production management, optional items
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Stereo Photography

To correctly map features on

the ground in 3D:

1. Need camera calibration to
model lens distortions for
each camera

2. Need to accurately

determine the x/y/z and
roll/pitch/yaw of the camera
when each photo was
taken.

3. This is the primary task of

AT (aerial triangulation)

IMU - Orientation

Roll Pitch Yaw
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Vertical Camera Geometry

Negative location
Lens focal point
Positive location

Points A, B, C, D on the
ground pass through the
lens focal point to map at
a’, b’, ¢/, d’ on the negative,
but lines are not straight
because of lens distortion
and atmospheric refraction

Camera Calibration

i

(a) (c)
Scale Distortion Radial Distortion
(+ve,Pincushion)

b) d
Tangential Distortion Radial Distortion

(-ve, Barrel)
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Exterior Orientation, from Aerial Triangulation

+«» Aerial Triangulation uses
survey control, pass/tie
points to compute the 3-D
position & orientation of
the camera for each photo
taken:

»X, Y, z coordinates in
air-space

»roll (o), pitch (¢) and
yaw ()
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Control Points, Pass Points, Tie Points

Triangulation from Intersecting Light Rays
for Control Points, Tie Points, Pass Points

With and w/o accurate x/y/z w/@/k

[ g ]
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With a strong AT solution, rays of light of features With a weak AT solution, rays of light of features
imaged on both photographs of a steree pair will imaged on both phetographs of a stereo pair will not
intersect (at point P for example) and mapped i {at point P or el ] and mapped
coordinates will be accurate. coordinates will be less accurate.
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LAR-IAC2 AT Blocks

............. 3

-------- AT Blocks
—— 6 North (4”)
e 1 Central (4”)
7 South (4”)
Catalina (4”)
2 Mountain (1)

Sawthl
S

Seuttt

Massive number of unknowns per AT
(6 per image, xly/lz w/p/k; 3 per pass point)

AT Block Number of | Numberof | Numberof (Number of Pass| Avg.Points Number of Transfer|
Cameras Flight Lines |  Images Points per Image Points
(Catalina ? 226 7343 4,476,321 610
Isouth 1 ? 405 22,529 5,856,848 260
ISouth 2 ? 410 23,189 6,462,090 279 53,000
lSouth 3 6 336 20,576 10,799,394 525
Isouth 4. 7 506 19,764 12,507,673 633 49,500
lsouth 5 6 227 19,112 13,903,280 727
[South 6 11 477 20,796 6,070,145 292 44,500
Isouth 7 9 386 16,420 5,227,300 318 35,000
ICentral 11 360 17,729 5,767,011 325 29,500
North 1 ? 343 16,971 4,827,422 284
North 2 7 213 18,934 5,323,094 281 18,850
North 3 ? 273 18,448 6,178,246 335
North 4 6 174 18,577 4,815,413 259 53,600
North 5 ? 215 15,147 4,802,997 317
North 6 6 314 19,414 4,917,191 253 8,850
Mountain W 5 471 6325 2,368,551 374
Mountain £ 7 938 13,588 4,883,208 359
Totals 294,862 | 109,186,184 378 292,800

| & Dewberry

Block South 4 has 53 control points, nearly
20,000 photos, 12.5M pass points + 50,000
transfer points held fixed from South 2-3

50,000 transfer points held fixed from
AT Blocks South 2-3 minimize seams
between AT Blocks
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Dewberry Tasks to be Completed
1. QA/QC Management Tasks
QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban
areas)

QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs

QA/QC of oblique aerial digital images

Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

9. Mosaic generation (MrSID and ECW)
10. Assistance with production management, optional items
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Image Blemishes
Original
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Corrected Building Lean
Corrected

Original

L
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Fails acceptance criterion A.25 for
building lean in “downtown area”

447-448




Gridding Effect — Sanborn unable to correct
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Color Banding — Sanborn unabie to correct
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Seams on Water — not yet redelivered

# Dewberry

South 1

Ties e
T [ ee—
; Doty | e | rat | st prolel

[sumt =] i3 =

Sz -

B = 13

2ams -

2ams m

S w

sam7 e

Cores o

e 1 [

e 2 m

horm 3 "

(. w —

hirn w

[ ™

Casina @ 13

Muran 1

Marsanz

TOTALS | taw o o[ 0 0 L

Of 65 tiles in South 1, still correcting water tiles,
geotiff header issues, and one tile for building lean
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Dewberry Tasks to be Completed
QA/QC Management Tasks

QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban areas)

QA/QC of 1 ft pixel digital orthophotos (national
forests)

QA/QC of updated breaklines/DTMs
QA/QC of oblique aerial digital images
Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

9. Mosaic generation (MrSID and ECW)
10. Assistance with production management, optional items
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Dewberry Tasks to be Completed

QA/QC Management Tasks

QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban areas)
QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs

QA/QC of oblique aerial digital images

Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

9. Mosaic generation (MrSID and ECW)
10. Assistance with production management, optional items
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Dewberry Tasks to be Completed

QA/QC Management Tasks

QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban areas)
QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs

QA/QC of oblique aerial digital images

Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

9. Mosaic generation (MrSID and ECW)
10. Assistance with production management, optional items
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Oblique Imagery Measurement Accuracy

4-View Average

186 188 188 188 190
2.97 ft 2.70ft 3.07 it .68 ft 1251t
514t A.67 fr 5.31ft 4.65 ft 216 ft
1.50 ft 1.16ft 1.53 ft 1.21ft 1.22ft
2.94 ft 2.27ft 299 ft 2.38ft 239t

RMSE, = Horizontal (radial) Root-Mean-Square-Error
Accuracy, - Horizantal {radial] accuracy ar 95% confidence level
RMSE, - Vartical Raot-Mean-5Square-Frror

Accuracy, =Vertical accuracy at 95% confidence level
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Dewberry Tasks to be Completed

QA/QC Management Tasks

QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban areas)
QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs

QA/QC of oblique aerial digital images

Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

9. Mosaic generation (MrSID and ECW)
10. Assistance with production management, optional items
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Dewberry Tasks to be Completed

QA/QC Management Tasks

QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban areas)
QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs

QA/QC of oblique aerial digital images

Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

9. Mosaic generation (MrSID and ECW)
10. Assistance with production management, optional items
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Dewberry Tasks to be Completed

QA/QC Management Tasks

QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban areas)
QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs

QA/QC of oblique aerial digital images

Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

9. Mosaic generation (MrSID and ECW)
10. Assistance with production management, optional items
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Dewberry Tasks to be Completed
QA/QC Management Tasks

QA/QC of Aerotriangulation (AT) Reports

QA/QC of 4 inch pixel digital orthophotos (urban areas)
QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs

QA/QC of oblique aerial digital images

Full delivery of countywide & SLDS datasets

Production of additional data products (resampled,
JPEG 2000, SDE export)

9. Mosaic generation (MrSID and ECW)

10. Assistance with production management, optional
items
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