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1. Setting-up

a. Starting a new Spatial Analyzer file.

i. Open a new SA file and save as
ii. [“ship number” “name of unit” (Working)]
iii. E.g.- (Working)_ (Working)
iv. Units settings should be in mm
v. The file should only have two collections, DESIGN and SURVEY.

vi. Both should be All-Caps.

SA TreeBar o x

a 1" DESIGN
I 1 Frames
> .3 Embedded Files
> [e=]Pictures
> {3] SA Reports
T SURVE

b. Import the necessary files.

i. Import the appropriate IGES file.

IGES files can be found at:
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ii. Import the appropriate COMPLETE NOMINALS list.

Nominals can be found at:

iii. Make sure to only import excess nominals, when the excess on the unit is larger

than 10mm.

c. Cleaning up the file.

i. Delete all unnecessary Points and items.

ii. Only keep the surfaces and Complete Nominal points related to the project.
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iii. Use the delete option under Point Editing and Item Editing on the Home Tab in

SA.

Home ‘ Instrument Alignment Features Construction : asurfaces GDAT Reparting Help
Display Navigation  Visibily ﬂ o © d\g = 5
= . =X (g L e

el 7~ | B -hils @® - @ 3

[ KL-§ 40~ R e Point Rena 7' oup ltem Renam 2 Insgectic
£E-&4 O-§ ®-u-8 Properties~ anager Properties™ Bar
View Controls Paint Editing Item Editing

Bar fl)(|

iv. Individual points can only be deleted through the Point Editing Delete button,

Item Editing Delete will delete any other objects and full Point Groups.

2. Creating Working Nominals list from Complete Nominals

a. Look over the existing points and make sure all needed nominals are
available.

b. Create points manually if needed.

i. Make sure the points created are always on molding line to avoid confusion
between team members.

ii. Use the “points on object vertex by clicking” command to easily create points on
object corners.

iii. Use the “Build Manually” command to create a point using defined coordinates.
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Vi.

Those are the two easiest methods of creating points for the Working Nominals
list, but don’t feel limited to only those 2 methods. Use what works best for you.
The point group and name of the points created are not important at this time,
but try to avoid naming them “1, 2, 3, 4, etc.”

Once finished, make sure all points needed are available.

c. Running the “Make working nominals list” MP

Vi.

To run the MP directly from the N:\ drive, use the “Run MP Script” command

under the Scripting Tab.

The location for the script is_

You can also embed the script onto the SA file using the “Embed Existing MP
file” command under the Scripting Tab.

The first step will prompt you to type the unit you’re working on and press OK.
(E.g_ Etc.)

You then will be asked to “Select points in order (Enter when Done)”. This is an
important step and you will have to select all the points you want to use for the
Working Nominals List.

The points will be numbered in the order of selection.
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vii. The standard is to start at the top left corner of either FWD or AFT side and

work your way left to right then down in a Z pattern.

6 |

viii. This will be the standard for Grand Blocks, but feel free to use a different
pattern to adapt to the needs of different units, so long as they make it
convenient for numbering and the movement of the person holding the target.
(avoid an up and down zig-zag if it means the target holder will have to go up

and down on a lift)

ix. There will be times when multiple points appear in a specific area, be careful
and make sure you select the correct one. Specific areas where this usually
happens are bulkheads close to seams, and when two bulkheads line up on a

deck.

X. Once you’re finished selecting the points, press Enter.
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xi. A point group should appear in the DESIGN collection with the name of the unit
followed by Working Nominals. This is the point group we will be using for the

project.

xii. A dialogue box will pop-up asking if you would like to export the Working

Nominals into an .txt file.

xiii. If you click YES, a .txt document will be created in_

If you click NO, it will simply skip the export step.

d. Delete all other point groups in the file except for the Working

Nominals

3. Creating the Survey Reference Sheet.

a. The Survey Reference Sheet will be used on the field as a guideline

for naming the points. It should look something like the image below.
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SHIP:

DATE:

FWD LOCATION:

SURVEYORS:

NOTES

b. Making the callouts to label the points

i. Position the unit in a way that you can fully see the AFT or FWD side and where
you can see an outboard side as well if needed.
ii. Go to the Reporting Tab and select “Point Label Callout” in the Callouts ribbon.
iii. You can either individually select the points that stand in the “Front” side of the
view and press Enter, or highlight all points and delete the unnecessary callouts

afterwards.
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iv. A dialogue box will open up. Set it up as shown.

Point Label Callouts X
[ Collecti Dffset from point to callout top-left comer
ollection
[ Horiz. Offset [pixels] 20
/] ert. Offset [pikels
% |Use Default Placement
oordinate System
Oy Coordinate $
gz (® Cartesian () Cylindric () Spherical
Units

|‘ oK (keep callouts)

‘ VCanceI (delete callouts)

v. Make sure the callout will remain legible when scaled down. The font size can
be changed on the callout Properties.
vi. Arrange the callouts in a neat and easy to read manner.

vii. Repeat the process for the opposite side after taking the image.

c. Taking the pictures for the unit and callouts and paste on the Survey

Ref Sheet template.

i. The location of the template is:_

ii. Using the Snipping Tool, crop out a picture of the view, making sure to capture
all relevant information while being mindful of the image size.
iii. Paste the image and place it according to the side in view. FWD on top and AFT

on bottom.
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iv. scale to an appropriate size and arrange neatly to allow space for field notes.

d. Change the name of the unit in the text box at the top of the
document and save as the unit’s name under the appropriate folder

in the N:\ drive.

4. Surveying

a. Things to keep in mind when surveying.

i. Check off the points from the Survey Reference Sheet, as they are being

recorded.

ii. Keep track of all the offsets on the field notes portion of the Reference Sheet.

iii. Atthe end of the survey, cross out all points that were skipped.

iv. When skipping points during a survey, skip the name number and replace with
the number marked in the Survey Reference Sheet.

v. All survey points within the Working Nominals list should be saved under the
Point Group named “Survey”.

vi. All additional points should go into separate Point Groups according to their
purpose.

vii. DO NOT SAVE ADDITIONAL POINTS UNDER THE “Survey” POINT GROUP.

10
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b. Using the MS60 for surveying.

i. The Point Groups will be under “Code” in the MS60, make sure the survey
points within the Working Nominals list are in the “Survey” Code.
ii. The point names will automatically be sorted numerically when exported into an

ASCII file and imported into SA. Even when shot out of order.
c. Using the SA and laptop for surveying.

i. The points will be saved in the order they were shot, so they may not be sorted
numerically.

ii. To fix this, run the “Sort point group by number’” MP located in:

5. Alignment

a. Import the Survey ASCII file

i. Import the Survey ASCII file for the project into the “SURVEY” Collection of the
existing SA file for the project.

ii. Select the appropriate ASCIl import format.

b. Edit the Working Nominals Point list to match the Survey points list

11
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Make sure the Working Nominals point list has been extracted and saved in the

Working Nominsl ol

If not, export it manually before you continue.

On your Working Nominals list, delete all the points that were skipped during
the survey. Use your Survey Reference Sheet as guide. (NOTE: You should only
be deleting points on your Working Nominals; never on your Survey point
group.)

ONLY DELETE THE POINTS THAT WERE SKIPPED!!!

Review both, Working Nominals and Survey point lists. Make sure they have the

exact same points in each one. Same number of points and same point names.

c. Running the “point to point relationship fit” MP

Run “Point to point relationship fit.mp” located at:

It will ask you to “Select Nominal Point List”. For this step, press F2, and select

your Working Nominals under the DESIGN Collection. Click OK then press Enter.

12
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(You may need to expand the DESIGN Collection options to see the Working

Nominals list.)

9 Target/Point Selection

| Ewend | | Colepe |

| [ 0 DesiGN

[ @ GB510 WORKING NOMINALS TXT
= ])e surRveY

|| @Je SURVEY

m[Je o8

@[ ]e B

@@ STATIONTC

Troe

Selection

Al || Meme || Bynameusing widsarde |
0K Cancsl

iii. Next, it will ask you to “Select Survey Point List”. For this, again, press F2 and
select only the Survey point group in the SURVEY Collection. Click OK then press
Enter. (Make sure to not select the whole SURVEY Collection box. The point

group should be right under it.)

13
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® Target/Point Selection >

| Expang Collspse

®[_]e DESIGN
=[Jw SURVEY
wile
@[ Je OB

mJe 18

W[ ]e STATIONTC

Tres

Selection
a1 | Nene || Byrameuwsingwidcards
Cansel

iv. The MP will now create all the point to point relationships between the two
points lists. This may take a couple of seconds.

v. You will then need to select the “Objects to Move”

W3 Object Selection

Tres

| Eward | | Collapse

@[ J¢ DESIGN
s e SURVEY
@ [ Point Groups

Selection
All | | None ’ Bp name using wildcards |
By Colo |
By Object Type
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vi. When prompted, press F2 and check only the SURVEY Collection box. This will
automatically add every item in the Collection.
Click OK then press Enter.

vii. The Relationship Fit dialogue box should pop-up.

Minimize Relstionships = X
Homaies Dearees of Frezdom [ielative to working frame axes)
Weghting Ex My Mz Mpex [Mpry MR:

‘ Flters ‘ (O Ratae about working frame origin - (@ Roxate about carrcid
‘Weight Aelafionship  [Max Obl  AMS Obp  Mc
1.000 Poiris: OREING NOMINA... 13045.5 109230 1t
1.000 Poiris: OREING NOMINA... 22671 164590 &
[ 1.000 Poirie: ORKING NOMINA.. 229637 153116 2
1 1.000 Poiria: ORKING NOMINA.. 232656 156483 2
[~] 1.000 Poiris: ORKING NOMINA.. 235436 165706 &
[~] 1.000 Poiris: ORKING NOMINA.. 237657 170504 3
[ 1.000 Poiris: ORKING NOMINA.. 229819 193117 I
[~ 1.000 Poiria: ORKING NOMINA..  24127.0 206073 &
[~1 1.000 Poiris: ORKING NOMINA.. 262749 215791 3
[~] 1.000 Poiris: ORKING NOMINA...  206267.8 220514 3
[ 1 000 Poirts: ORKING NOMINA.. 314705 242365 &4
214 Ann o LADYINE MAaR aasca s aceanz a0
£ >

Equations: 253, Max Obj: S0167.4, AMS Obj: 216155 [1Shom steps
Mation Components

Transhtionimm]: ¥ = 0.0.Y = 00,2~ 00
Rotation|deg) Rx= 0000, Ry = -0.000, Rz= 0.000

Move Manually

[ Run Oplimzaticn l Open Redatonship Report |
[ Run Direct Szarch Oplimizaticn | Appl Trensfoimation |
[ Apply Transiorm and Continue | Cancel Restole original position |

viii. Expand the Relationship column until you can read the name of the

relationships completely.

15



ACCURACY CONTROL:

SURVEY REPORT MANUAL

iX.

X.

Xi.

Xii.

Check that both numbers on the relationships match.

Minimize Relationships = X
i Deorees: of Freedom (ielative to working frame axes)
‘Weighting Hx My ™Mz MHRx [HRy MBAz

[ Filters (O Rotale about werking frame arigin -~ (@) Ratate about centioid
\Weight

1.000 Paints: WORKING NOMINALS.T.

[ 1.000 Paints: WORKING NOMINALS TET_2 1§ SUR

1.000 Paints: WORKING NOMINALS.

1.000 Fuints. WORKING NOMINALS. T

1.000 Paints: WORKING NOMINALS. B

M 1.000 Paints: WORKING NOMINALS. B

1.000 Paints: WORKING NOMINALS. BT _

1.000 Paints: WORKING NOMINALS.

1.000 Paints: WORKING NOMINALS.

1.000 WORKING NOMINALS. TXTR 10 to B LRV

1.000 WORKING NOMINALS TXTRT1 tq

1+ mn N IODVIRIT AICRAINIAL C© TT 2 o I C1HIDN

<
Equalions: 129, Mak Obj: 501874, FMS Obj: 216931 [JShow sleps

Motlion Components

Tranglatonjmm): X= 0.0,Y= 0.0,2= 00
Retatondeg): Rx = 0000.Ry= -0000.Rz= 0.000
[ Mave Manualy
Run Optimization Open Relatichship Repert

Run Direct Search Oplimzation ‘ | Apply Tiarsfeemation

Apply Transform ard Contirue ] Cancel: Restore orginal pozition

If the numbers do not match, you must first click the Cancel option in the

dialogue box, Exit the MP by clicking “Done” i

n the bottom left corner of your

screen, and delete all the relationships created. Then you must edit the Working

Nominals point list again until it matches the Survey Points list. Finally, you will

have to run the Point to point relationship fit

MP again.

If the numbers match, you must click to deselect the relationships with the

points that are at loose ends, have offsets, and any points that could otherwise

throw off the relationship.

Once only the points being used for the alignment are selected, click Run

Optimization.

16
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xiii. Review the magnitude of discrepancies in the relationships, and adjust the
points selected at your best judgment. (The goal is to deselect any points that
may be bad or were missed, not to get all numbers closer to 0.)

xiv. When you are satisfied with the results, click the option to Apply
Transformation. (This step cannot be undone. Make sure everything is to your

satisfaction before applying.)

6. Callouts and Reporting

a. Creating the Callouts

i. Under the Reporting Tab, click on Group Comparison Callout in the Callouts

ribbon.

GD&T Reporting Scripting Help
7\ Point to Object Dimensions

e IR

% I’omtsCallouts -
Callout ‘E‘ E .

View™

S e JK

Dimensions

ol

Callouts

ii. It will ask you to “Select Begin Group”. This will always be your Working
Nominals. Double click on it.
iii. Next you will be asked to “Select Ending Group”. This will always be your Survey

point Group. Double click it.

17
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iv. A Point Comparison Callouts dialogue box will open.

Point Comparison Callouts X

[JCollection ~ Dffset from point to callout top-left comer

(] Group Horiz. Offset [pixels) 20
1) t
L] Targe Wert. Dffset [pixels) 10
[ dx
& Use Default Placement
1z [] Show Units
[ Mag ’ 0K [keep callouts) ‘

’ Cancel [delete callouts) \

v. Make sure it matches the one above the click OK. (Target is optional)
vi. Make a copy of the Callout that was created and name it AFT SIDE.
vii. Rename the original Callout to FWD SIDE.
viii. For the FWD SIDE Callout, you will begin by deleting all Callouts on the AFT side
of the unit. Hold down Ctrl and click on all the desired Callouts then right-click
and delete. (The Delete key will not work)

ix. Position the Unit in a way as to see the full FWD side and an outboard side if

needed.
Xx. Delete any other callouts that are not in the “Front” view of the unit.
xi. Arrange callouts in a way that’s neat and easy to understand.

xii. Make sure all leaders are clear of the position of the point being reported.

18
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2|  -40.1| -50mm Offset

Xiii.

Xiv.

XV.

XVi.

XVii.

Add a comment with the offsets to all points that have one on the right value.
To edit the properties or add comments to the callout, simply right click on the
callout and select Callout Properties.

To edit the font and box, select Callout Styling.

Lock viewport.

Repeat the process with the AFT SIDE.

b. Reporting

Making the Report

Take an Accuracy Control Report template Excel file and fill out the required
information.

Copy the format of the whole first page once the info has been filled out.

Paste as many pages as needed for the report.

19
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Using the Snipping Tool get a picture of the callout view and place it in the
report, starting on the second page.

Fill out any additional information as needed.

Make sure the pages are formatted right

Make the excel file into a PDF and save to the appropriate folder in N:\ drive.

20
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