





Software
AIPLWIN

LTVT
LTVT
AIP4WIN
AIP4WIN
AIP4WIN
AIP4WIN

F\ Tool

Software type

Image processing
Lunar observing
Lunar obsening
Image processing
Image processing
Image processing

Image processing

Digitize pixel values

Task type

Pre-process image
Pre-process image
Pre-process image
Pre-process image

Pre-process image
rectangular
Pre-process image
rectangular

Pre-process image -

rectangular

- rectify
- rectify
- rectify
- make greyscale levels

- rotate and crop to

- rotate and crop to

rotate and crop to

Convert image to csv text data

Task

Convert color source fits to color |p
Two-point register and rectify image
Export rectified color jpg to file
Convert color source |pg to 8-bit or
Rotate the image so the apparent s
Crop the image

Resave the image as an 8 hit or 16-

Export the greyscale image to an M

Convert csv text data to Excel worksheet
Import MxM matrix to DEM spreadsheet

Microsoft Excel General spreadshest
DEMCarlottoMethod.xls  Purpose-built spreadsheet

Import the csv data as an Excel wo
Copy/move the NxM matrix in the E
worksheet in DEMCarlottoMethod x
Update worksheet StorelPM _Info wq
Generate the DEM using DEMCarlo
Copy the stored image pixel data to
worksheet ImagePixel\ValueMap
Update the image characteristics to
Worlkflowhenu

ldentify/name the working image piy
Delete any preexisting DEM or Grag

DEMCarlottoMethod.xls  Purpose-built spreadsheet
12 DEMCarlottoMethod xls  Purpose-built spreadshest
13 DEMCarlottoMethod xls  Purpose-built spreadsheet

Store info on image

Generate DEM - enter data
Generate DEM - enter data
14 DEMCarlottoMethod xls  Purpose-built spreadsheet Generate DEM - enter data

15 DEMCarlottoMethod xls  Purpose-built spreadsheet
16 DEMCarlottoMethod.xls  Purpose-built spreadsheet

——

Generate DEM - enter data
Generate DEM - housekeeping

+ » % ImageProcessingChecklist R\WorkflowMenu / ImagePixelValueMap / VerticaDEMSlices-ScratchSht £ Calcultors £ ¢
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Carnpute Geomretmy

Curreat mzgnification = 1.00 [use CTRL-TAE to
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rm S ;! = = .
v 4 Jim's Lunar Terminator Visualization Tool

Eile.s Tools Help

Time of Dbzervation ; —Geometny

Cument UT 12/31/2006 «| 130000 UT = Change Location

Compute Geometny

Sub-obzerver Paint

Longitude:
Latitude:

Colong=- 0.000
MT = 0000 E

Low Resolution Shad
Clementine Photo Mo
(¢ ndarum Dome 1184

Gamma: 2o







Moan Display

Wi Size El | [Diraw circles

{+ Clementine Phaoto Mozaic

Mouse oplions...

Draw lines towards sub-solar peint (red) and Moon's north pole (blug)

Go to location, mark ar create aerial view. ..

Identify nearest named feature

Label nearest dot

Add label... i Mousze Position
Set reference point Ebriiide =
k here or press ESC




What was the feature imaged:
Lunar lat and long.
Where it was taken from:
Earth lat and long., city name
When it was taken:
UTC Date and Time.
Image data:
Resolution pixels/meter of the uncropped image.
Gamma.
Mumber of pixel rows in the cropped image.
Number of pixel columns in the cropped image.
Ephemeris data:
Solar altitude and az on Moon when image was taken.
observer's sub-Earth lunar latitude and longitude.
Catalogue data:
Feature coordinates
Related UCLN control points near the feature.
Feature surface composition. (False ratio Clementine image)
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E) Find your image scale
1) Find the tilt factor at the feature

Parameter Value Units
Lunar longitude of object 60.0 deq
Lunar latitude of object 30.0 deq
Tilt factor 231 scalar

2) Find the pixel scale of your lunar astrophotograph, adjusting for tilt factor
Name Pixels fro Altas size Tilt factor Pixels per km
Object1 C. One 100 50.0
Object2 C. Two 50 30.0
Object3 C. Three 200 60.0
Pixel/lkm conversion factor 0.89 scalar (average]
Standard deviation 018
M 'j:-.,_ Calculators _,.-::f' Storelmage_Infolog _,.-:;f' StoreIPM_CauchyOmega_Evans2| |{




Astronomical Image Processing for Windows - Licensed to Kurt Allen Fisher

File Edit View Utlities Calibrate Measure Enhance Transform Color Multi-Image Preferences \Window

@E Color Image Toal...

Split Colors

Color Calculator...

Color Effects Toal, ..

False Color Image...

__|__| zer Black ' h_itE: _ Convert Color to Bayer Array (RGGB)

Help

Color - RGE
Color - LRGE

Color - Greyscale



Astronomical Image Processing for Windows - Licensed to Kurt Allen Fisher

File Edit View Utlites Calibrate Measure Enhance Transform Color Mulli-Image Preferen:

P PR Ll | o 5 G

Save Image as FITS File

File Format
: IUrizigried |nteger

it Floating Point
Bd-hit Flnating Faint

BastEech Fente
| 979999 | 242999
] ]
. jr_Ei_: Change
€10 «cl

_ El | 2-5low Fask-»

| Auto Mir

&uto







MNew File...

Cpen File...

| 74 fv: File Dialog

sample_datal

Mod Date

|| lCauchyOmegal Today
Today
Today -
Today -
Today -
Today -
Today
Today
Today -
Today -
Today -
Today
Today -
Today

L R |
]

File Mame Cpen

B Open as read-only
B ListFITS files only




Tk

Mew File..
Open File...

Tk

Index Extension Type Dimension View

Y Frimary Image 33K42 Header{lmage| Table

Hide All Windows
File Summary

i 74 fv: Image of CauchyOmega.fits[0] in C:/fv/sample_data/

| Fi-|E Eu:Il-t Tools  Help
Header |

Table
Image Table
Wector Table

M >
Export as Text...
Close Alt+W

Invert |

| 42
Clipboard 41

40

Freference

Help I
Quit 39
38
7
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l'—"l1 Eil Edit Vew [nsert Format Tools Data Window Help PDF Create!
EJ_iIIjL'?@il“if:;,Uﬁ—ﬂﬁ-fl - | = - £ 2] X645 1
1 - fx

c | b | E | F | G

Text Import Wizard - Step 1 of 3 "_3'@

The Text Wizard has determined that your data is Delimited.
If this iz correct, choose Mext, or choose the data type that best describes your data,
Criginal data type
Chu:n:use the file type that best describes your data:
‘) 5 - Characters such as commas or tabs separate each field.
leed mdﬂq - Fields are aligned in columns with spaces between each field.

1

2 |
3 |
5 |
?..
6 |
J |

Start import at row: 1 i File arigin: 437 : OEM United States

Preview of file C:\fv\sample_dataCauchyOmega_t0, tet,

"1 . 4200000000E4+002™ "1_4"|jﬂ|‘||'|.'_'|.:|.:|."|" goz™, "1, 5'-"'_'|':I':Il'_'ll:ln'_'ln:luj"+.:|.'_'|zu =l
"] _4600000000E+002™, 1.5

1. 4700000000E4+002™, "1 4600000000E T':l':li‘" "1 4400000000E +.:|.-_-|2u- "y
"1 _4800000000E+002" , "1 _4300000000E4+002"™, "1 _4800000000E+002" , "1
"1 . 4200000000E4+002™, "1 _4500000000E4+002™, "1 _4700000000E4+002™ "1 .

>

| Cancel | Mext = ]l Einish




]
nﬂ_)l File
AR

—

Al

Edit

S EEEENE R e

Tools

| 4653

View Insert Format Data

SEG i

I o)
W Bl

o

- %

Window

Help  POF Create!

|2

> - fe 54 &L |Gl 45

A

B | € | O | E

G

H

3

2 |
3 |
..4 1
-.5. 1
6|
i
o |

1
Text Import Wizard - Step 2 of 3

how vour text is affected in the preview below,

Delimiters
Tab
|:| Space

[ ] semicolon
[ ] other:

Data preview

This screen lets you set the delimiters yvour data contai

ou Can see

[ B
1?23

[ ]Treat consecutive delimiters as one

Text gualifier:

W

.4300000000E+002
_4800000000E+002

- 4800000000E+002
~43200000000E4+002

_5000000000E4+002
_5200000000E+002

~4800000000E+002
- 4700000000E+002

480000000
-~ 480000000
440000000
-480000000
480000000

>

Cancel

|| « Back H Mext =

/|

Finish




%] Microsoft Excel - CauchyOmega_t0. txt
‘B Fle Edit View Insert Format Tools Data Window Help PODF Create!

AN NEWE RS W AW e S o W e B>

Al - e 143

| V[ ) = [ S - S
1413IE+IIIE_14?E+EIE 1.60E+402| 1.48E+02| 142E+02| 1.42E+02| 1.50E402
2 | 1.46E+02| 1. 50E+02| 1.52E+02| 1.48E+02| 1.42E+02| 1.41E+02| 1.4TE+02
3 | 147E+02 1.46E+02 1.44E+02 1.44E+02 145E+02 1.46E+02 1.46E+02

4 | 148E+02 148E+02 14BE+02 148E+02 148E+02 148E+02 149E+02
6 | 143E+02 145E+02 1.47E+02 146E+02 144E+02 1.44E+02 147E+02
1.39E+02 144E+02 147E+02 145E+02 141E+02 141E+02 145E+02

7 | 1.43E+02 147E+02 150E+02 1.48E+02 144E+02 143E+02 148E+02
[: :144E+DE 1.46E+02| 1.48E+02| 1.46E+02| 1.43E+02| 1.42E+02 1.45E+02
| 145E+02 145E+02 144E+02 142E+02 141E+02 141E+02 141E+02
151E+02 148E+02 146E+02 145E+02 145E+02 145E+02 144E+02

| 1.56E+02 1.50E+02 143E+02 1.40E+02 141E+02 143E+02 143E+02

2| 153E+02 148E+02 143E+02 141E+02 142E+02 145E+02 146E+02
13| 1.50E+02 146E+02 1.42E+02 1.39E+02 1.40E+02 1.41E+02 142E+02
4 | 1.49E+02| 1.45E+02 1.41E+02| 1.37E+02| 1.35E+02 1.34E+02| 1.34E+02
15| 146E+02 144E+02 141E+02 137E+02 1.34E+02 1.33E+02 133E+02
16 | 1.42E+02 1.42E+02 1.42E+02 140E+02 1.38E+02 1.38E+02 1.40E+02
17 | 141E+02 142E+02 143E+02 142E+02 140E+02 140E+02 142E+02
8| 141E+02 143E+02 144E+02 141E+02 1.38E+02 1.37E+02 1.39E+02
19 | 147E+02 149E+02 145E+02 1.37E+02 1.32E+02 1.34E+02 1.36E+02
20 | 1.46E+02 1.45E+02 142E+02 1.37E+02 1.37E+02 1.40E+02 1.37E+02




—q_] Eile Edit View Insert Format Tools Date  Window Help PDFCr

Ak _.a zi A _.IIJ[“@ W [ 28 s WINPT
e 143

'143E+uv
1.46E+02

Mumber | Alignment Font Border | Patterns | Protection

1 —1- EI E T D 2 ;EItE'I;II:IF'l,-': Sample
39E+02 1 | [General 143 |||:| E+02
1.43E+02 Mumber BE+02
1 44E+072 Currency Decimal places: | S EENEGEN = |rI E+02
= PR - |n. ¥l
1 _1 5 E + |:I 7 iI:J..l_l:[l_luFItIFll;] |L E . I:I =
= = Jate P 2
1 51E+02 1 | [Time |:| Use 1000 Separatar {,) |IEE+D:

MNegative numbers:

56E+02 1| | |Percentage ‘EE+|:|-___'.|

e : Fraction : -
F3E+02 ._1I"Il-'FItI11I p E+02

R0E+02 123 PE+02
1.49E+02 1| | Spedal ) HE+02
1.46E+02 — —_ HE+02
142E+02 iE+nh
141E+02 BE+02
1 A1E+02 1| | Mumber is used for general display of numbers, Currency and Accounting | E+02
1 ATE+02 1 offer spedalized formatting for monetary value. i;;E +02
1.46E+02 1 PE+02
1.46E+02 PE+02
1 46E+02 1| ——r— (T ——— |£E+[L'?_-'
1.44E+02 = T
143E+02 137E+UZ 136E+UZ 12 Z 13/E+0Z T3¢ = PEE
1.46E+02 1.48BE+02| 1.47 E+U._' 1.42E+02 1 -11E+|'.'.I._' 1.42 E+U._' A9E+02 1.34E+02




cﬂ Microsoft Excel - CauchyOmega_t0.txt

-i:I_] File Edit Mew Insert Format Tools Date  Window Help PDF Create!
HRN=N" N




(3]

'5_11 File Edit View Insert Format Tools Data  Window Help PDF Create!

P G (2 ARV %S S8 T - LSRG 4 100]

Al - A 143

A - E. C........ D..... E....... — G........ H......

Save As

Save in: () sample_data 2 [3]Q

I (Jall
My Recent a3
Documents ) CauchyOmeas
) CauchyTau
CgHo2
M12
) Samples
___,_,J' =| 20070225 EvansDomedata. txt
My Documents | | |2] CauchyOmeaa 0. et
=| CauchyTau 10.tut
. ,] =] HO2 0. bt
1= =| M12 0. it
My Computer | |Z] yo1 t0.txt

3
2|
3|
4 |
ﬁ.:
5 |
7 |
6

9|

=]

5 File name: CauchyCmega_t0. txt
My Metwork:
Places Save as type: | Text (Tab delimited) (*.txt)

4.3 147 : i . i
AR 7 7¥ML Spreaasheet (=, xml)

146 sl 14ThML Data (= xmi)

151 151 143 Single File Web Page (*.mht; *mhiml)

153 154

! T4 5 = Tools -

| Save |

Cancel | |

TZ7
127
131
128




4 C:hifvisample_data\Cauchy(fmega

File Edit WView Favorites Topls Help
W Back - ;i Sedrch Folders

C:\fvisample_datajfauchyOmega

Thumbs.db |
:!:1313 Base FI|E§

Type: Data Base P Date Modified: 2/26/2007 5.50 KB

_.f My Computer







L_—‘;I_J ficroesnll Fxoal - NDEMCarlol ioddethool <ls

I—il Filz =Sdi.  View Inserl Fumal  Took  Dala Widow  Help POF Creal= e

AN P e Wy W gl « WP WP o SEae |8 F - & 9] §1 [k 45 100%
A0 % £
A2 [ as [ AT [ Al [ av [TAR [ A [ aF | e
111 141 145 143 i 147 1413 1410 [
145 142 T8 T4b 1 15 144 LB E:
127 | #6 135 142 4 147 149 155
117 125 135 145 1E1 152 141 154
111 12§ 1a¢ 11 A1 114 144 1414
145 132 142 141 137 137 1473 144
113 135 145 147 4L 142 146G 147
113 130 1410 118 TS 147 115 144
115 ot 152 141 “4f 143 134 144
115 126 132 135 12k 135 137 145
113 133 135 134 72T 132 139 115
175 135 143 144 Al 134 1473 143
123 135 141 141 127 137 142 142
T30 134 135 137 (EE 133 14° 141
132 133 137 136 i3 133 141 141
130 132 137 138 134 133 140 143
131 134 141 142 140 133 139 ! 147
135 130 145 140 145 133 113 11
141 1£2 148 151 4L 133 1349 153
144 [£0 141 143 43 157 145 152
137 123 149 147 44 144 142 140
15/ 155 153 144 41 145 144 14f¢
152 |52 152 147 EL 143 152 143
141 1249 101 144 “44 141 146 141
151 150 =% 183 it 144 14/ 14k
155 |52 152 152 149 157 145 152
157 15 140 145 14 145 142 141
151 186 flala] 141 40 141 144 144
(4 4 » w|f Storclmage_infolog ' StorelPM_CauchyDmega_Evans2006d |«

Femdy




% Microsoft Excel CauchyOmegz th.xls

5"_1 Hle Edt  wew lnesrt Format  loos  Uats Wndow  Felp POF Create! F
1 5 :':IJ 21 _i|| = [Iﬁl_'.: 2 | :::'- s =9 S | = | E:',L E - & Tl J.:I.-l- | [ -:]JI’ 100% = 06 ]
A1 - R . . . . ) . )
e = 0 ¢ | b | F | F | B | KW Ol 0 |
1A0 142 1472 ! 147 ¢ 0
162 112 111 15+ 151
144 145 148 145 15=
145 1435 145 140 14C
147 144 144 147
147 . 141 141
160 114 113 [4&
148 144 144
144 : 141 141 : 150
146 145 145 144
147 141 141 4. 147
113 112 115
147 i 147 141 4 114
111 135 134 f
141 144 143
142 133 138
143 142 140
144 197 177
_1& [ 1132 134
Irsert... || 13¢ 140
[|1d4 147
43 150
Rriqme w41 4144

Maowe or Copy. .. 139
Selact al sheats I 142
o 143 1449

Tak Celer... [ 147 146
| 147 170

p—
-
a1

e |

fm b ra)

et A ) L

I~

26

Lk

2
g
10

SO R R T R T T
(S B s Bl B O i RO R | BN COR A D B Y o s D ]

Lelats

sl : 3 wizw Code
H A ¢ HMCanchymeya oy
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142 139
145 141 137
Move or Copy

Move selected sheets

To book:

Create a copy




146
145

Move or Copy

! 1_11 Move selected sheets
'1 '3 1'-1 7 To book:
. D 1 '1 g DEMCarlottoMethod. xls
Before sheet:
n~r1:|- .:|IIZIEr~1HI|::: ScratchSht

M4 b My

Ready




147 146 141 37 139 141 141
148 147 142 141 142 139 134
157 148 147 149 149 1410 129
154 151 148 147 146 140 132

28 148 149 149 147 148 150 146 140
M 4 v w|{ Storelmage_Infolog % CauchyOmega_t0 7 StorelPM_CauchyOmeaq | <

Ready



18 |141 143 141 138 137
149 37 32 (4
145 137| | Insert... |
144 140| W 5w | ;
146 143| Lo 145
147 142 145
147 141] _ 141
148 42| Y ot mtchees | 139

£ ._
1M Mg U | =l

126|151 151 Tl it WLV
27 153 154 14| | Tab Color... | 140

_EEI_jHEI 149 149 1-'1??}_ =l view Code 146
M 4 » M :_,.~::f'_ Storelmage Infolog _,.-.,_Eauélrwlrlﬁgu_'m_,.{ :n:r_lréIF'r-J_I:au::I'r-,-'[]rneg|{

Ready




Ready

145
144
146
147
147
148
151
164
149

142
141
144
147
146
147
148
151
149

— —
1

140
143
142
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142
147
145
147

= —
1 0

144
146
141
137
141
149
147
148

140
147
150
144
139
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149
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-
150

=
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a1

141
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5| Microsoft Excel - DEMCarlottoMethod.xls
.£_|‘| File Edit Wew Insert Format Tools Da Window Help PDF Create!

=4 [ 4 |~, Q)& 2 B F19 B > - Al 2]l 0

5

| II|l oy i d i

Unknoy
Unknovy

(%] [ Pa | = FL

Ly |I|'.I| | I i [ ._I
L.| nknown Unknown Unknown 21.96

==

‘4 4 » w} StoreImage_Infolog { 5to

Type: Data Base File Date Modified; 2/26/2007 5.50 KB _f My Computer




II shape fradm Shading Utility after Carlotto 1396 and Evans 2006 Version: pre-a
for Microsoft Office for Windows (not compatible with MS Office for Mac)

10
11
12
13
14
15
16
17

A - Process image to digital elevation map

Step 1 - Paste source image's luminance pixel values into worksheet ImagePixelValuelMap
as an NxM matrix

Enter the upper left-hand pixel cell name: $A51 as absolute cell reference, e
Enter the lower right-hand pixel cell name: $AJ326  as absolute cell reference, e
Click button to identify and name the range

Name pixel range - . . -
g Current value ImagePixelValueMapl3Ad1-5AJ526
Clear Image Pixel Map \ %










