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Kentucky Mine Mapping Status 
From Feb, 2004 through May, 2005

• 34,395 Total Documents Scanned
• 17,229  Mine Map Documents
• 16,051  Transmittal Documents
• 1,115  Stitch Partials
• 7,387  Geoprocessed and Deployed to Web



MAP / IMAGE FILE NAMING CONVENTIONS
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MINE MAPPING PROCESS

SCANNING STAGE 1
CLEANUP
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CLEANUP

COLOR
INDEXING

REGISTER &
GEOREFERENCE

RECTIFY FINAL
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ARCHIVE
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GEOIMAGE
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PACKAGE
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WEB / FTP
(ZIP)
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AUTOMATED PROCESS
FILE STORAGE

MAP
PREP



MAP PREPARATION

IS SFN ON
POLYGON?

YES

PREPARE MAP:
1. ‘RED STAMP’ STATE FILE NUMBER  ON MAP.
2. CREATE FILE NAME STICKER AND PLACE ON MAP.
3. CHECK FOR:

1. NORTH ARROW
2. BAR SCALE
3. ELEVATION
4. QUAD NAME
5. COUNTY NAME
6. SEAM NAME
7. LOCATION / GEOREF INFO.  (OLD MAPS)
8. REQUIRED GEOREF INFO. (NEW MAPS)

4. DETERMINE APPROPRIATE SCAN RESOLUTION.
5. DETERMINE IF ARCHIVE ONLY OR GEOPROCESS.

NO

SELECT ‘FINAL’
OR MOST

COMPREHENSIVE 
MAP(S)

LEGACY
MAPS

MAP NEEDS
LAT-LONG?

IS MAP
IN COMMON

DB?

NO

NOTIFY
REVENUE TO

UPDATE 
POLYGON

CREATE MAP
RECORD IN

CS DATA 
ENTRY

ESTABLISH MAP 
LOCATION WITH 

mmLOCATE

NO

SCAN MAP

ALL NEW
MAPS



SCANNING

ARCHIVE

200 - 300 DPI
24 Bit Color

JPEG 90
FULL WIDTH (42”)

AUTO HEIGHT

BACKUP

RAW SCAN
FILE

STAGE 1
CLEANUP

YESIS MAP NAME
VALID?

NO

DUPLICATES
DETECTED?

1. COPY TO:
ARCHIVE FOLDER
BACKUP FOLDER
STAGE-1 CLEANUP FOLDER

2. CREATE METADATA.
3. REMOVE IMAGE FROM SCANNER.

LEAVE ON SCANNER AND
PLACE “INVALID MAP NAME”
ENTRY IN LOG FILE.

MOVE TO 
DUPLICATES FOLDER 
AND PLACE 
“DUPLICATE MAP” 
ENTRY IN LOG FILE.

YES

NO

METADATA

CONTINUE TO
STAGE 1
CLEANUP

FORMAT
IMAGE NAME



STAGE 1 CLEANUP

STAGE 1
CLEANUP

PASSES
Q.A.Q.C.?

YES

CROP AND
ROTATE ‘TEXT UP’

ONLY

PLACE IN FAIL BIN
FLAG MAP TO BE

RESCANNED

NO
ARCHIVE

BACKUP

STAGE 2
CLEANUP

METADATA

CONTINUE TO
STAGE 2
CLEANUP

ARCHIVE
(JPG)

ARCHIVE OR
TRANSMITTAL NO

YES

STITCH
PARTIAL?

STITCH
YES

NO

STITCH MAP
USING ACAD OR

PHOTOSHOP



STAGE 2 CLEANUP

STAGE 2
CLEANUP

PASSES
Q.A.Q.C.?

YES

ENHANCE IMAGE FOR GEOPROCESSING
- REMOVE BACKGROUND ‘NOISE’.
IF NEEDED:
- ROTATE NORTH ‘UPWARD’.
- DARKEN LINEWORK.
- APPLY COLOR SATURATION.
- OTHER ENHANCEMENTS AS NEEDED...

DEMOTE TO
STAGE 1 CLEANUP

OR FAIL

NO

BACKUP COLOR
INDEXING METADATA

CONTINUE TO
COLOR INDEXING

AND
REGISTRATION

STITCH



COLOR INDEXING, REGISTRATION, AND RECTIFICATION

COLOR
INDEXING

PASSES
Q.A.Q.C.?

YES
MAP REGISTRATION
TO GRID OR
LAT-LONG / SCALE
(AUTOCAD)

DEMOTE TO
STAGE 2 CLEANUP

OR FAIL

NO
METADATA

CONVERT RGB
TO INDEXED COLOR

128 ADAPTIVE
(PHOTOSHOP)

PASSES
Q.A.Q.C.?

VALIDATE GEOREFERENCING
BASED ON KRG (USGS TOPO),
DOQ (AERIAL IMAGERY),
AND GQ (GEOLOGIC MAPPING).
ADJUST IF NEEDED.
(ARCMAP)

DEMOTE TO
MAP REGISTRATION

OR FAIL

YES

NO

REGISTER

METADATA

RECTIFY MAP
(ArcObjects)

RECTIFIED
CONTINUE TO
PACKAGE AND

DEPLOY

METADATA



PACKAGE AND DEPLOY

RECTIFIED PASSES
Q.A.Q.C.?

YES

PACKAGE:
1. COMBINE METADATA FILES
2. ZIP FTP PACKAGE:

1. GEOTIFF IMAGE
2. WORLD FILE
3. TRANSMITTAL DOCUMENT
4. COMPOSITE METADATA FILE

3. CLEANUP:
1. MOVE GEOTIFF TO SUBGROUP FOLDER
2. DELETE BACKUP IMAGE
3. DELETE METADATA PARTIALS
4. DELETE REGISTER IMAGE
5. DELETE REGISTER WORLD FILE

DEMOTE TO
GEOREFERENCING

OR FAIL NO

DEPLOY:
1. DEPLOY TO WEB SERVICE
2. UPDATE DATABASE

IS MAP
< 3 YEARS

OLD?

COPY TO
DEPARTMENT OF REVENUE
MINERAL MAPPING SECTION

YES

GEOIMAGE
(TIFF)

WEB / FTP
(ZIP)



MINEMAPS

ARCHIVE

BACKUP

CLEANUP

STAGE1

STAGE2

COLORMAP

DUPLICATES

FAILED

METADATA

RECTIFIED

REGISTER

STITCH

STITCHED

ARCHIVE or RECTIFIED
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Process Automation / ActiveX

• ADODB
• ArcGIS / ArcObjects (VBA)
• AutoCAD Object Model (VBA)
• Photoshop Type Library / Photoshop SDK



Supporting Cast: Datasets
• KYRASTER (contiguous statewide – ESRI SDE Raster)

– Kentucky Raster Graphic (KRG) 7.5 Min. Topo
– Kentucky Digital Ortho Quads (DOQ) 1:12,000 Aerial
– Kentucky Geologic Quads (GQ) 7.5 min Geology

• KYVECTOR (contiguous statewide ESRI SDE Vector)
– Kentucky County Boundaries
– Kentucky 7.5 Minute Quadrangle Boundaries
– Kentucky Oil and Gas Wells

• KYGNIS – Geographic Name Information System (GDB)
• MMIS5 – Kentucky Mine License Database (MDB)
• Dept. of Revenue: Mined Out Polygons (ESRI SHP)



Process Automation
• File migration and management.
• Locational and geographic search (mmLocate).
• Stage 1 and 2 Cleanup (Semi-Automated).
• Color Indexing (color mapping).
• Map Registration (Semi-Automated).
• Map Georeferencing (Semi-Automated).
• Map Rectification.
• Georeferencing Q.A.Q.C. (Semi-Automated).
• Package and Deploy to MMWEB and Revenue.



Map Preparation – mmLocate (ArcMap/ArcView)



mmLocate: Search by SFN

Zoom To
Position



MINE
LOCATION



KRG Dataset

GQ Dataset

MINE
LOCATION

MINE
LOCATION



mmLocate: Search by GNS



MINE
LOCATION

FEATURE
LOCATION





Standardized Map Info Block  (Required for All New Maps)

KDMM Map Name Label

Map Geometry and Location:
Map Scale
Mine Entry Lat & Long
USGS Quadrangle
Nearest Named Stream

Coal Seam Information

Survey Control and 
Georeferencing Information

KDMM State File Number Stamp

KDMM Field Office Label



Stage 1 and 2 Cleanup
Application Control Panels

Stage 1 Cleanup:
1. Q.A.Q.C. for visual quality.
2. Crop and rotate.
3. Orient map to read upward.

Stage 2 Cleanup:
1. Q.A.Q.C. for visual quality.
2. Remove background noise.
3. Image enhancements.
4. Orient north ‘upward’.



Color Indexing (Photoshop)
• Convert RGB Mode to Indexed Color
• Reduce to Best-Fit (Local Adaptive) 128 Colors
• Force White = 0 and Black = 1 (Monobit Scheme)



RGB Color Mode

Indexed Color Mode
128 Color Adaptive



RGB Color Mode

Indexed Color Mode
128 Color Adaptive



Metadata Window

Grid
Calibration
and Scale

Simple
Georeferencing

Image Orientation

Mine Map Registration Utility (AutoCad VBA)



Setting Map Scale



Single Point (Lat-Long)
Registration



Grid Registration – Unlabeled Grid



Grid Lines

Lat-Long
Position

Map Scale
1” = 100’



Grid Registration – Unlabeled Grid

Grid Spacing *

See next Slide

* Grid spacing for this scenario is determined by entering the map scale as
provided on the map, then picking two adjacent grid intersection points.



Grid Registration – Unlabeled Grid

See next slide



Grid Registration – Unlabeled Grid

These values are generated
automatically as you select
grid intersection points.





Refine Registration Points

Next Slide



Position Refinement

Refine Registration Points



Grid Georeferencing

Next Slide



Grid Georeferencing



Standard Projections
(State Plane & UTM)

Known Registered
Local Grids

Arbitrary Local System



Local Grid Registration (Affine Transform Parameters)



0.49979642
-0.00659989
-0.00703648
-0.49746266

5993596.88476123
3722153.31082308

Registration World File



RegistrationDateTime=5/19/2005 4:15:21 PM
RegistrationUserName=bunch_b
RegistrationCPU=C14OSIS00020015
RegistrationType=MapCoordinateSystem
MapCoordinateSystem=LocalSystem
MapDatum=None
MapUnits=AssumedFeet
X_Translation=5,984,299
Y_Translation=3,709,340
MapDatum=NAD83
MapUnits=USFt
MapScale=100
MapGridSpacing=1000
-----------------------------------------------------------------------------

Image -> Map Coordinate System Registration Table
-----------------------------------------------------------------------------

Image_X  Image_Y     Map        Map      KY1Z-Ft    KY1Z-Ft   Residual
Point   pixel    pixel Northing   Easting    Northing   Easting     (ft)
-----------------------------------------------------------------------------

1     3456     3599     11000.0    11000.0 3720340.1  5995298.9      0.1
2     1483     5637     10000.0    10000.0 3719340.1  5994298.9      0.7
3     1454     3627     11000.0    10000.0  3720340.1  5994298.9      1.1
4     3485     5606     10000.0    11000.0  3719340.1  5995298.9      1.3
5     1428     1615     12000.0    10000.0  3721340.1  5994298.9      0.6
6     5426     1561     12000.0    12000.0 3721340.1  5996298.9      1.2
7     5485     5580     10000.0    12000.0  3719340.1  5996298.9      1.1
8     3429     1588     12000.0    11000.0  3721340.1  5995298.9      1.0
9     5457     3578     11000.0    12000.0  3720340.1  5996298.9      2.7

=============================================================================
RMSE      1.3

-----------------------------------------------------------------------------
Registered Image (u,v) -> KY1Z (x,y) affine transform:
x = Ux * u + Uy * v + Tx
y = Vx * u + Vy * v + Ty
Ux =        0.49979642
Vx =       -0.00659989
Uy =       -0.00703648
Vy =       -0.49746266
Tx =  5993596.88476123
Ty =  3722153.31082308

-----------------------------------------------------------------------------

Map Registration Metadata



Check Registration / Map Georeferencing  (ArcMap)









ArcMap Shift and Rotate Tools (Georeferencing)

Save Georeferencing



0.49979642
-0.00659989
-0.00703648
-0.49746266

5993596.88476123
3722153.31082308

Registration
World File

0.49982502
-0.00386936
-0.00431869
-0.49749368

5993677.40256694
3722030.85151143

Registration Check
(Georeferencing)

World File

Note:
The georeferencing world file will be the basis for
final image rectification.



...
9     5457     3578     11000.0    12000.0  3720340.1  5996298.9      2.7

=============================================================================
RMSE      1.3

-----------------------------------------------------------------------------
Registered Image (u,v) -> KY1Z (x,y) affine transform:
x = Ux * u + Uy * v + Tx
y = Vx * u + Vy * v + Ty
Ux =        0.49979642
Vx =       -0.00659989
Uy =       -0.00703648
Vy =       -0.49746266
Tx =  5993596.88476123
Ty =  3722153.31082308

-----------------------------------------------------------------------------
RegistrationKRGAdjustment=True
RegistrationKRGAdjustmentType=NoLinkTableMapGridOrScaleHeldRigid
-----------------------------------------------------------------------------
KRG feature based Image (u,v) -> KY1Z (x,y) affine transform:
Ux =        0.49982502
Vx =       -0.00386936
Uy =       -0.00431869
Vy =       -0.49749368
Tx =  5993677.40256694
Ty =  3722030.85151143

-----------------------------------------------------------------------------
RegistrationCheckUserName=bunch_b
RegistrationCheckCPU=C14OSIS00020015
RegistrationCheckDateTime=5/20/2005 9:19:40 AM

This section generated
during grid registration
(see above).

This section generated
during registration check
(final georeferencing).

Registration Check (Georeferencing) Metadata



Post-Rectification Check



0.50000
0.00000
0.00000

-0.50000
5993651.00000
3722031.00000

Rectified
World File

0.49982502
-0.00386936
-0.00431869
-0.49749368

5993677.40256694
3722030.85151143

Registration Check
(Georeferencing)

World File



-----------------------------------------------------------------------------
Georectified Image (u,v) -> KY1Z (x,y) world file affine transform.
Ux =           0.50000
Vx =           0.00000
Uy =           0.00000
Vy =          -0.50000
Tx =     5993651.00000
Ty =     3722031.00000

-----------------------------------------------------------------------------
RectifiedCellsize=0.50
RectifiedDateTime=5/20/2005 12:49:40 PM
RectifiedCPU=C14OSIS00020015
RectifiedImageFileFormat=GeoTiff/ESRI
RectifiedImageByteOrder=IBM
RectifiedImageCompressionScheme=PackBits
RectifiedImageColorMode=Indexed(8-bit)
RectifiedImageXResolution=200
RectifiedImageYResolution=200
RectifiedImageWidth=31.830
RectifiedImageHeight=30.500
RectifiedImageUnits=Inch
RectifiedCoordinateSystem=KentuckySingleZone
RectifiedCoordinateSystemFIPS=1600
RectifiedDatum=NAD83
RectifiedUnits=USFt
RectifiedUnitsToMeters=1200/3937
-----------------------------------------------------------------------------
RectifiedMapEnvelopeKentuckySingleZone:
LowerLeftCoordinates:  x=5993651.00  y=3718981.00
UpperLeftCoordinates:  x=5993651.00  y=3722031.00
UpperRightCoordinates: x=5996834.00  y=3722031.00
LowerRightCoordinates: x=5996834.00  y=3718981.00

RectifiedMapEnvelopeNAD83Geographic:
LowerLeftCoordinates:  ddLat=37.478309N  ddLong=82.053296W
UpperLeftCoordinates:  ddLat=37.486679N  ddLong=82.052880W
UpperRightCoordinates: ddLat=37.486333N  ddLong=82.041918W
LowerRightCoordinates: ddLat=37.477962N  ddLong=82.042335W

-----------------------------------------------------------------------------

Post-Rectification Metadata



0.50000
0.00000
0.00000

-0.50000
5993651.00000
3722031.00000

Zipped Package for Web Deployment

Transmittal Information (JPG) Metadata File (TXT)

World File (TFW)
Rectified GeoTiff (TIF)
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