Shape Maker traininghanualwill help you to start learning
software from scratch and give you some initial knowledge
about basic principles and commands.
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Installation and first run.
Software installation

Installation of the program is quite simple and does not require any special skills. Just run the installation filenatitefollo
instructions. There are no special requirements for installing the program. The installation files and the prograra itpelietak

little disk space. The only condition for running the program is that the computer has a graphics card that sup@&irts/@petly

any computer currently supports OpenGL graphics. AlImost any computer with a processor of any performance will taka less than
minute to install. As a result of installation of the program on the system disk in the dirgrtmgyain Files (86)" The catalogue
"Marine Software Integration" and subdirectoryShapemakerZ will be created. All files related to the program will be in this
subdirectory.

» ThisPC » 05(C:) * Program Files (x26) » Marine Software Integration * ShapeMaker2

added to the list of installed Windows progfarSsh ape Maker V2. 00 .
sethings

A subdirectorz is

=
B shopeMakerv20

Thestandard file of the program project has the extension "SHM". From this moment all files with extension "SHM" will be opened

by the program. After installation of the program all files with extension "SHM" will have a characterist.-s-.g;on
A license musbe connected to start the program.

If the program has already been installed on your computer, the following message appears:

Windows Installer

Another version of this product is already
installed. Installation of this version cannot
continue. To configure or remove the
existing version of this product, use
Add/Remove Programs on the Control
Panel.

Always before you install a new version of the program, you must first uninstall the old version.

Start the program.

The prgram can be launched in three different ways:

- from the catalog menu of the installed Windows programs,

- directly from the directory where the executable file of the progBfiapemakeexeis located,
- by doubleclicking on the project file with Extermn "SHM".



License.

Currently, the program supports two types of licenses:

- Network license. This license is installed on the license server located on the local network. To connect the prodrdicetssuc
you need to enter the server name or its IP address and port. You can find this information from your systenattmIdsin
request, the license server checks for free licenses and allows the program to run.

- Local license. The local license is contained inlitense. txtfile which must be in the same directory as the executable file of the
program.

When running, the program triesfind the local license file, if this file is not found, the program tries to connect to the license server.
If this fails, a menu appeatsat requires you to enter the correct IP address and port of the license server:

Server connection *

To establish connection to the ShapeMaker
license server please input server name
and port.

Server name & port: : | |

QK | Cancel

If a connection to the license server is established, but no licenses are available, a message is issued and the gragriimgstop

If you need to change the servemme or port in the process, you can call the dialog and the following menu:

ubizing
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License Server

? About ShapeMaker

The installation process of the license server is not described in this manual and is information for the system administrato



Overview of the program interface.

This setion shows the main details of the program interface.

Theoutlook of the work window.

When you first start the program after a successful installation, you will see a window like this:
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This shows the initial location of the default interface elements. During the work, the user can configure the locatiprogfam
and toolbar windows at their own discretion. Note that most of the commands are not active at this time becausd ihaqgtroje
loaded. To change the position of the interface elements, the user can use the standard Winddhe pootgam also provides the
following commands:

__! Shape Maker v2,10.7 Maowv 23 2017 () Marine Software Integration
: File EditDraw Modify Settings Tools Help

EE—

3D Views

~ Hel%s <VRAU

Application Look
ToolBars Docking Windows

v ||| status Bar

INNERX B E D ON

T

0

at will change the appearance of the application location visualization of toolbdrarastdtus.



The following image shows the location of the interface elements:

17 (<) Marine Software Integration - 0218.shm

585 40590
Ines 40531, 40587, 4059%, 40593

rer ports 40583, 40596, 4
undry

Select project fie to open or create.
oPEN

1-The Project block tree window,

2- the Properties window of the item selected for editing,
3- the program window,

4- the toolbars,

5- the command and Message Histarindow,

6- the coordinate input window,

7- the status bar,

8- the main menu.

In the process of working with the program, you can also see context menu and dialog boxes.



Main Menu.

The menu contains the full set of commands available at the momeehdieg on the mode of the program, some menu items may
not be available. The command icon that is currently active is highlighted more vividly. Some menu items, divided by semantic
principle, may contain subparagraphs.

_‘J Shape Maker v2.10.7 May 11 2018 (c] Marine Software Integration - 0282.shm
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Toolbars.

The full list of toolbars can be seen here:
_j Shape Maker v210.7 Mow 23 2017 (<) Marine Software Integration - 0218 (20).5hr
: File Edit - Draw Modify Settings Tools Help
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All toolbars are divided into thematic groups and are the most convenient wsgclmmmands.



Working window of the program.

The program's working window is used for input and output of graphic information.
The Workng window displays the image and generates a mathematical model (entering and editing lines and surfaces)

The Model blocktree.

The Model blocktree allows you to add or remove blocks, enable, disable, make the current block of the project agrd do oth
necessary actions with the blocks of the tree. All changes in the block tree will be automatically reflected in the nodeihtha
work window. S@if one block is turned off in the blockkree windowall elements that are included in this blegKk no longer be
displayed in the program's work window.

__! Shape Maker v2.10.7 Nov 23 2017 (c) Marine Softwa
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The Properties window of the item.

Use this window to display the properties of the current item selected for editing.

: Surface 43367
e lblock 43113 "hull 13%hulf”
= |[dimension 35 * 35
& Mcomer poirts 43217, 43205, 43204, 43281
dg ||boundary lines 43238, 43215, 43357, 43360

Back links:

Poirt 43369
Poit 43370
Line 43373

Commandand MessageHistory window.

All executedcommands, error messages and other messages are displayed in the Command History window. This window allows y
to view all the commands for the work session.

Please wait while loading the project
Select element or driverto edit: 43367
Select element or driver to edit: 43247
Select element or driver to edit: 43153
Select element or driver to edit: 43185

The coordinateinput window.

A special input window is used if you want to specify thecepao i nobrdirsates.

The user can enter the coordinates of the points using the mouse cursor, and the input window displays the coordipedemo$the
point. If during work, there is a necessity of exact definition of coordinatiesenough to kick in a field of an input window (or to

press the arrolwuttonleft/right on keyboardland to edit coordinates of the previous point. If you want to enter new coordinates of a
point, simply press the numeric key on the keyboard and the system will saviteh coordinate input mode. This will clear the input
window field from the coordinates of the previous point.

Select element or driver to edit: 43153
Select element or driver to edit: 43185
LINE:

Input point: 15,6132, -33.0051, 23 4962
Point not found

Input point: 15,6132, -33.0051, 23.4962

"z "3|"||f°\é"§’n"|ﬁﬁﬂ|'@3£?|ﬁ?%7




The status bar.

TRANSP MO SCALE | ORT ELEMENTS |DOQ NOT

102,80

hull Shullf POINT .000 -7.860

1 7 3 4 5 6 7 8 9 19

The status bar contains several fields:

17 A field indicating the status of the active window if the cursan ihewindow. If you hover over one of the toolbar buttons, this
field will show the ToolTip for that button.

271 Afield indicating the current project block.

31 Field of the current color of input elements. If you click this box, a dialog boxapglear allowing you to change the color of the
item you are defining.

Set >
1
Current color: -

H N =R
H E .
H E N =
I B

(8] | Cancel

4-field of line and surface editing mode setting. In POINT mode, you always edit only one control point on a line or suidaca.
mode, you edit a line or surface control pdigroup. In this mode, the following two fields become active: These fields define the
scope of the control point area change. You can zoom in and out of the change area by clicking the left or right rmyuse butto
respectively.

508 This field is resposible for the transparency of the surface visualization. In TRANSP mode, the surface is rendered as semi
transparent. In thO TRANSP mode, the surface is not transparent. You can switch the transparency mode by clicking the mouse i
this field.

61 This field is responsible for scaling the image on the screen. In mode@MQE displays the real image of the object, in the scale
mode displays a compressed image of the object according to the compression ratios of the coordinate axes. Switchidgnmaodes is
by mouse click in this field. If you do not specify compression ratios when you select a mode, the following menu isldisplaye

View >

Stretch view l

[ Enable: 0.01

K Cancel

T
:




7-This field shows the mode of the cursor. If you click the left mouse button in this field, a menu of the cursorlhageeai.
Set >

Marker
L NDn = ¢ Dir2d Scale value (mm):
(* DOrt: + Dird
" Dir 1
" Dir Pole
 Dir Ort [ Scale
" Dir Line [ Deep

| QK | Cancel

8-This field shows the current selection mode of the items. There are three options:

- ELEMENTS element by kement selection,

- BLOCK - Select the entire block when you specify one of the objects included in this block
-TREE- Select a blocklirectly from the tree blociwindow.

These modes are switched by pressing the left mouse button of this field.

91 This field shows the selected mode of model modification. There are three modes of model modification:

-ALL - modelmodification mode in which all control points of a line or a surface are changed depending on boundary points or
boundary lines,

-DONOT1 ModeModel modifications in which only boundary points or boundary lines are changed

-LAST T Modification mode aiwhich all points except the last ones change. This mode allows you to save tangents at the edges of
lines and surfaces when modifying.

These modes are switched by pressing the left mouse button of this field.

107 This field shows the currectrsor coordinates of the work window. If you click the left mouse button in this field, you will see
the following dialog



Edit

Options |

{” Region of points
i~ Al poirts

— Distance from approx. points: — Bending:
— Calculate additional diztance along;
I 1! D - v Draw
Filtered by maw. diztance [m]: r: 1o ¥ Front |
[o001 “ W Side -
(R [¥ Plan ]
¥ DCiraw approx. points =z [ Gauss'curvature
¥ Draw vectors distance = Wiew [~ By Sections
— Edit style: Centers:
* Point v Draw

" Neaofpoints  Area(in knots]: L |1 5 |1

Scale curvature radius by: |100

Maximum radius draw: |20

I

— Shaded Gaussian curvature:

" Transform region of points
[~ Draw
Lpper curvature limit: 0.03

— Madify connect elements: Modes: — Knats:

" Do not modify b Edi

" All knots except last ¥ Fealtime move mode ¥ Draw polygon

& Al knots _

Step of curvity: I'H] [ Curvity of neighbour [ Edit by pairt

Cancel

o |

This is done for the convenience of frequently used editing mode dialog.




Concepts

The main elements of the mathematicadel@re threedimensional point, line and surfackhe line starts and ends at the points.
Lines can be connected to each other in points, forming a closed cdrttmicontour is a base f8urface, lines are boundary lines
of Surfaces, pointsCorner pointsSurface.

All components of the project, starting from the surface of the hull, decks, bulkheads and finishing with equipmenraj structur
elements and pipelines, are bbittsed orthis model.

To perform complex elementsuch as rotation sfaices, radius fillets, surface fillets, driver control elements are Osaars are also
used to design pipes and predil

To organizingstructureof project elements, yowanuse blocks that combine different elements of a mathematical model infzsgrou
Each element belongs to a blpekd only one blockBlocks makes the structure of sub blocks as a tree.

The system allows you to make changes to the project at any stage of design, and all nedasitdingseof project components are
automaticly .

The coordinate system of the object.

Work with the project is conducted in a cartesian coordinate sy$tegraxis X Direction along the length of the vessel, the axle Y is
directed to the width of the vessel, the axle Z Heighe origin point of tk coordinate system and the frames numbering are given
when the grid is set. As a rule, this depends on the coordinate system used in the industry. The program allows t@tdinaay co
system.
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Units.

The meter is taken as the unit of measure in the sy3teenuser can enter valuesordinates with arbitrary accuracy; The entered
coordinates are displayed in the query string with an accuracy@fLgh a millimeter.
Some value (e.ghickness of the shell plateis) the corresponding dialogs can be specified in millimeters.



The coordinatgrids

The coordinate system of the object is defined by the grid definition. You can use the following command to open theéribecify
dialog b:

_‘d Shape Maker v2.10.7 Nov 23 2017 (c) Marine Software Integration - DemoShipl.shm

i File Edit View Draw Maodify Tools Help

Object snap

: Current Plane
El Prj00o00 Current Point
Section Plane
Elements Visibility

Set By Element k

i
(f Fel W 3

i

Cursor r
Selection Type

Current Surface

: Grid [
ik 1 colar I

A ESAL | SEIY
or from the toolbaBettings .

After you enter the command, a dialog box appears:

Y

Change Shape Maker Configuration >
Coordinate system and Grid
™ Ordinate Y ™ Applicate 7
MNumbering of sections:
% |eft to right i negative
" right to left " posttive
Position of zero section: |0 Intermediate sections: ID
—(Grid {begin, end and step): ————— — Additional sections:
7.2.91.2,06
£ > £ >
OK I Cancel




In this dialog box you can specify the direction of the coordinate axis, the origin of the coordinate Syetesection Positigi\reas
with constant framespacing anduxiliary sections, on each of the coordinate axes.

It is important to note that when specifying areas with a constant framer spacing the beginning of the next area nastittotheid
end of the previous area,dhthe number of frame spacing should be exactly the length of the area, otherwise the program will issue
the following message

Shapetaker v2.00 X

I_\ Error # 5 incorrect data

If the data is set correctly, then after pressing the button Ok The program updates the grid and the model coordinHttheygtieim.
is not visible on the screen, you can visualize it using the following command
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il Py | Selection Type

i '::? Current surface

Pt HH | Grid

# || | Color

After you select the command, the following dialog box appears
Set >
Levels

W Point! W Cuttings W Detail
v Line [ Template v Approx
[ Surface v Section [ Ident

[~ Rendersd Suface v Size

[ Oriertated Suface [ Volume

OK | Cancel |

In which you need to choose render the item Giitbther, And the simplest way to visualizke gridis select the appropriatiéem in
- W | TET
toolbarbuttorLeveIS: | In/ul&? ‘Q #l@l@llml%lﬂlq @DEH

In this case, the program allows you to visualize one of the two grid visualization options this actual grid and scalaesth f
numbers. Selected Toolbar visualization modes Levelsighgkd. The following example shows a grid visualization.
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Work plane

The mathematical model is thrde@mensional. But when you enter a point from the screen, you can specify only two coordinates. For
third coordinate definitions/ork plane isusing

In general, in isometric, the work plane is always parallel to one of the main planes or the plane of thim sée@enFront, Sider

Plan The work plane is parallel to the corresponding main plane and to the screen plane (if isometriapsopettset).

The work plane always passisough the work poinBy controlling the position of the work point, you can control the position of
the work plane at the depth of the current projection.

Will call the depth of the work point is its coordiaalong the axis perpendicular to the work pl&eprojectionsFront Sideor

Planthis will be the coordinate along the axis directed "In the depth of the scheem'isometric projection, the work plane is
showing on the screen as a grid on thekwmane. When you change the depth position of a work plane, the grid changes its depth
position. Thiss clearlyseenin theisometricprojection

The following illustration shows the current position of the work plane on the proj&itien
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You can also click the command to change the position of the current point from the Switivags:

A@Esa NI EIE

The new position of the current point is entered in the coordinate input window.

Work point: 33.9562, -10.14, 17.8334

LML e Wa ol gy Ay g

Change the position of the current pantthat the coordinate Was equal to zero

Work point: 53.9362, 0, 17.8334_

N R o G O [ == == i I

Once the coordinates have been entered, the work plane will change its positieniathe vessel's center plane.
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As mentioned earlier, the work plaakvays passes through the work point. The work point always takes the value of the last input or
modified point. Therefore, the work plane always matches the projection with the current depth of the entered pointv3 kisuall
to specify, for example,glylines in different planes without interrupting the inmktanging only the position of the current plafs.
shown in the following illustration:

You can change the current work plane by
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_ s .-"!~='| Object snap
Current Plane

Current Point
Section Plane
Elements Visibility
Set By Element
Cursar

Selection Type
Current Surface
Grid

Color

or from the toolbaGettings :
After you select the commeénthe following dialog box appears

Set >
Curmrent warking plane
i Side
= Plan
" Sereen
OK I Cancel

where the user can change the current plane.



The sections plane.

To visualize surface sections, use the concept of the current sections plane. Typically, on orthogonal projectionsnhésahiep
same ashe work plane. Thus, on the projection Sidesented buttockshg@rojection Fronframes, and on the projection Plan
waterlines. When you visualize a model, only the sections defined by the sections plane will be displayed in the isomedarc. Y
change the section plane by clicking one of the main projections F8atg or Plan or by using the command:
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Object snap

Current Plane
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..... HH | Current Point
: i=  section Plane
#.5 | Elements Visibility
Set By Element L
Cursor »
Eg Selection Type
f:? Current Surface
HH | Grid
Il color

" .
: =l
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After you select the command, the following dialog box appears
Set *

Secant Plane

—Secant Plane: —  Type:
i Front Front: I“]'ﬂ'—
" Side sde: [0
" Plane Plan: I'H]-I]'

ok | Cancel |

You can change the sections planesblecting one of the projections. The program also provides a selection of sections to visualize
the depth of the window or the depth of the selected volume and the grid. This will be discussed later.




Model projection.

The program does not foresee thegance of separate windows for different projections of the model. Switching between different
projections of the model is performed by one of the following commBratd, Side, Plan, Izometf dZ8D Views:
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or by pressing a button from the Toolb&ew: 4 EREREY le 9 09O LE K md

When you click one of these buttons, one of the orthogonal projections or one of the isometric views of the model &idispdaye
work window.

Controls the visual representation of the model.

Zooming of the image oRrojectiong-ront, Side Planis carried out using the mouse wheel
You can shift the image by changing the cursor position when the mouse wheel is pressed. In addition to this\diewseY3id
can rotate the 3d model by moving the cursor with the CTRL button and the mowedgrelsedt the same time.



The presentation of model elements.

Themodel consists of points, lines, and surfaces. You can change the appearance of the model in the work window by using the

following command:
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J 4.5 Elements Visibility
Me Set By Element L
3 Cursor »
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After you select the command, tfilowing dialog box appears
Set ot
Levels
¥ Point: W Cuttings ¥ Detail
v Line [ Template v Approx
[ Surface v Section [ Ident
[ Rendered Surfface [+ Size [ Grid
[ Orientated Suface [ Volume
oK | Cancel |

Selecting the required items in this dialog and clicking y@ki will give the program command to change the model view on the

screen.

It can also be done by pressing the corresponding button from the Toolbar. Levels

SR RARIPNIAEELIEE

Let's briefly discuss the different models visualization options:
Points.

The points in the model are represented

as

Il i neds pernegton and

of the shape of lines or surfaces. A largeuacglation of points also prevents the whole model from perceiving. By turning off the
option Pointin the dialog box (see above), you turn off the visualization of the points in the Model work window. It is important to

note that if the point is turned dffr visualization it cannot be selected by the cursor editing mode.

Lines.

The line is visualized to the work window if the dialog box includes the option Likete that lines can be rendered in whole or in
part If the dialog box includes the opti@uttings only the untrimmed lines or part of the lines left behind the trimmwiide
shown If this option is off, the line is alwayshownentirely.If the line is turned off, it cannot be selected for editing.

Surfaces.

Surfaces can be represented as a grid of an equal parameter line (Surface), as a set of orthogonal sections of SestEnaae (
shaded surfacRenderedsurface, as well as a surfacgew indicating the orientatiofOrientedSurfacd. The orientation of the

surface is shown by different color of the outer $ided and the inner sideblue. Also, as in the case of lines, surfaces can be shown
trimmed and untrimmed depending on théiap Cuttings The surface can be selected for editing always even if all views of the

surface are turned off.



All other visualization options are not representingattof interest at this time and will be considered later. Below is shown
Presentationfarimmed surface

and untrimmed lines and surfaces.




Visualize the model's working volume.

As a rule, smoothing of the sliipsurfacemakeseparatelyy fore and aft shipOnthe projection Fronboththe lines and sections of
thefore and aft shivill be visible. This is a certain inconvenience. To quickly select the area in which the user is going to work and
provides a simpléool to selectthe working volume of the modeBo,to selectthefor ship is enough on the projection Sidelect fore

ship areay windowwith following command
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or by pressing a button from the Toolb&rlume:l'
and select the desired area of the model.
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In principle, this is very similar to increasing scalevisualized objects by selecting a window with the only difference, which in this
case is selected 3D volume. This is easy to see when you switch to one of the isometric views.
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The visualized area corresponds to the selected volume window fdirabjects that do not inside this volume will be hidden. This
allows you to work more comfortably with the selected area. So, the lines and surfaces, that are in the aft ship eriiéretittih
the fore ship objects. The window selection procesdeaepeated an unlimited number of times and on different projections.
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The resulting volume will look like this.
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The program has a whole set of commands to work with the volume. Amongdtretarn to the previous volume, to set volume on
object dimensions, to set volume on dimensions of a grid and others. For a better understanding of these commanis,tplease re
the user manual.

The visibility of objects in the block tree.

Each object in the model belongs to a block and only onkthdlproject blocks are organized as a tree. Each block has a specific set
of properties that allows you to control the visibility of the objects contained in that block.

The simplest thing you can do to hide the elementsbhddekis to disable the bk visualizationThe example below shows that
only the elements contained in the bld0000are visible at the momerilements of other blocks are hidden.
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Another way to control the visibility of objects is to change the properties of an obgebtaok. To do this, just right click on the
desired block in the tree and, from the dogwn context menu, select the following comntand
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Appearecdher & a result of this commarttialog boxallows you to change the visibility of objects that aréliock. As you can see
from this dialog, you may want to show or hide specific types of elements or elements that have a specific color.

Properties >
Block |

— Comman information

Name: (GO0 T |2D514

Type: I|rrteri0r Access: I

Path: | |
— Show elements ————— — Show elements by color

¥ Points [ - v -

v Lines v . v -

v Sufaces :z = :Z =

¥ W

V¥ Sections W . v .

v Contours v - ™ -

v Sizes v - v l_

v Details V l_ v l_
— Text attributes

HIDENT

Cumrent color - Change |
QK I Cancel




Select items to edit.

If no command is currently running, the system is in edit mode. To start editing an item, just click the item in the eask ifithe
cursor capture area has multiple elemethis search is carried out among the visible elementénidethe currebwindow in the
following order: points, cubuts on lines, lines, dimensions, -@uts on surfaces, sheets, surfaces.

If there are several similar elements in the capture area, the system will ask you which item to select each time.

ShapeMaker v2.00

.- - This Line #71377
&Y' block 7105 "PrjD0O0\hull”

........................................

Yes No

........................................

The last entered el@ent will be offered last for editing. After selecting an item for editing, you will see either a control polygon, in
the case of a line or control polyhedron, a surface case. You can edit other items by editing the item settings dialog box.

It is important to note that to select a surface it is enough to click in the inner area of boundary lines of surface.

Select a group of items.

Sometimes you need to select a group of items for some comnhaukis. case, the following options are provid8ihgleitem
selectionselectby window orframe,selectblock from a tree of blockselect lock by specifying the element that owned the block.
P owE (eE | (e a

Switching modes selection is dobg pressingyuttonsof toolbarSelection . It should be noted that tredemens
selection is combined with the selection of elements by a window or a frame. In the case when none of the elementsgmts the ¢
the selection mode of the window or frame is turned on by a single selection of elements.

Specifies the outline @f lines set.

To specify a set of lines, you must sequentially specify the lines in the line in the desired order. The indicatedriamisdnsith
red color. To complete the instruction, press Enter. Press Esc Causes the markup to be cancelatlysagdehén to cancel the
command.

If the lines must form a topologically linked chain or meet other conditions, the search is conducted only among thatepipespri
If the specified line does not meet the criteria, a message is displayed, amd poonapted to repeat the instruction.

Specify the start and end points of the chain to indicate the line chain. The system then automatically detects thairclhseesch
included in the chain are marked in red. If more than one chain can be buithEatarting point to the endpoint ("Forks"), the next
line of the chain associated with the marked lines of the chain should be specified on the system's request.

In some cases, you use an option to specify the line chain by specifying all lines sdigiu@kéi specifying a line set).

To specify a path, select one of the lines in the path. The system then automatically detects the closed loop. Linés ihelpeéd
are marked in red. If these lines can form more than one contour (there are), fgyksshould specify the next contour line
associated with the marked lines on the system's request.



The current block and color.

The system uses the concept of the current block and the current color. All new items are entered the curfiére blocént color
is "painted" by the input elemenfBhe easiest way to change the current color is to change it from the status bar.

POIMT MO TRAMSF | MO SCALE | NOME ELEMENTS | ALL 33.976 1.000 22.301

In order to make the block current enough click the left mouse button on the block icon in the block tree.
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Icon Shows the current block in the tree.
The current block can be turned off and all input elements will disappear from the screen immediately after the inpletésictimp
may be confusing at first.

Cursor modes.

Different cursor control modes are usedrtake the builds and object snaps easier to perform. You can set the current cursor mode by
the following command from the menu:
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The following dialog box will appear on the screen:



Set >

Marker
feone; " Dirzd Scale value fmm):
i~ Ont i+ Dirdd
i~ Dir I-I
i~ Dir Pole
™ Dir Ort [ Scale
™ Dir Line [” Deep

[ ok | cancel |

or by pressing a button from the tooItI)AarkerI IE”*L"'/ LA 2d|3d|f"|dll'| 7 z‘ 7 H

Let's look athe most common use of cursor mode.

Moves the cursor in a horizontal or vertical direction.

This mode is set by pressing the following toolbar buktiamker. A 7 e 2d3d A L

This mode allows you to move the editable point vertically or strictly horizontally on thephame. If you enter new lines, thIS mode
allows you to build a vertical or horizontal line. Horizontal or vertical is determined by the angle between the stamtgbmend
position of the cursor on the work plane.. If the angle is greaterthAn45 he ver t i cal | ihorieontal. ¥oucann st r
also turn on the orthogonal motion mode with the hot key F10 and turn off the hd.key F

Moves the cursor in the specified direction.

This mode is set by pressing the following toolbar bumarker.l: i Bl P o 2d|3d|"f de | ~ ‘; 7 !

In this mode, the end point of the cursor will always be projected onto the line lying on the work plane and formeéittythe st
point and the specified inclination angle. The inclination angle is set by the following command
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Thedialog box selects how to set the angle



Set Direction

(" Tangent to line

" Momal to surface

" Momal to projection of line

(8] | Cancel |

The same dialog box can be accessed by pressing a button from the Toolbar Marker.

PRl S v d3d S e e

Move the cursor in theorthogonal direction to the given angle.

This mode is set by pressing the following toolbar buktiamker. l: )

b [ o 234 o] S 2ol

This mode is practically no different from the previous one. The only difference is that the movement occurs at an andieuterp

to the preset.

Scaled move the cursor in thepecified direction.
_This mode is set by pressing the followimgttonof toolbar[\/larker.

e+ 2 e 2d)3d

el L o8

Scaled cursor movement is used if you want to move the point a very short distance in the specified direction. As annde,ith
used when smoothing curvesdasurfaces. When you select a moving point, the rubber line with marks is displayed. The direction of
the rubber line shows the direction of the point movement and the number of tick marks shows how the conditional uméd are mo

point.

You can set thenit sizevalue by pessedollowing buttonof toolbarMarker.

iBall4 | 7 > o 2d/3d 5 (d0] S 2B

and setting the desired value in the following menu.

Set

" Dir Pole
" Dir Ort
" Dir Line

" Dir2d
{+ Dir3d

[+ Scale
[ Deep

Scale value {mm):

—

Ok | Cancel

The default value of the displacement unit is 1 mm.

Other modes will be discussed later. For a fuller study of the detailgoemmend reading the User Guide.



Change the coordinates of the mouse point.

The system implements the option of changing the coordinates of the mouse in two clicks. The first click selects thevparimtgo
change. After selecting, the point stadsriove after the cursor. The second click captures the new position of the point. This editing
method is used in all modes of the system.



Mathematical model.

The design technology of the hull surface when using this mathematical mod#lliewas. First, you enter the lines that make up the
spatial structure of the object. It can be buttwckL, deck lineknucklelines, mighipsection line. Then the surface is "stretched" to
this frame. Finally, the lines and surfaces are adjusted thgelesiredhapegthe shape of thsurfacess controlled by theections

of surfaces

Point.

The point has three coordinates that determine its position.

Depending on the presence of topological relationships, the system presents different kinds:. of points

-A spatial point is a point that has no topological relationships

- Point on the linesthe point that always lies on the line that is associateddgieally.

- Pointonthe surfaces the point that always lies on the surface that is associated topologically.

-The point of intersection of two lines is the point obtained as a result of intersection of two lines. Such a point cluamgielole
-The pant of intersection of a line and a surface is the point received as result of intersection of a line and a surfaceir8uadoa p
cannot be edited.

Line.

The line is a smooth (twice continuouslifferentiable with respect to a paramegtearametriccurve in 3dimensional space. It is
represented as a heterogeneous cubic polyn@¥saline This curve is represented as a set of Bezier segments that are cubic
parametric curvesonnected t@ach other at points calleddpline nodes. The number of Bezsegments in the curve is less than the
number of its control points by 3.

The position of any point on a line is determined by its parameter, which changes monotonously and continuously aleag the cur
The direction is defined for the line, i.e. theginning and the end are defined. The direction of the line is determined by its start and
end points.

171 The end point,

2- B-spline control points,

31 Control polygon,

4- The segment of the curve,

5- B-spline node.

B-spline is defined by eontrolpolygon which, by some rule, is mapped to a curve with the following properties:
- Thepolygonmust contain at least four control points e§gline (in the future we will sometimes call them bows);
- The start and end points of the curve arestimae as the starting and ending points of the polyline;



- Tangent at the starting point of the curve is directed along the first segmenpofyihen oneat the end poirit along the last one;

- The curve tracks the shape of g@ygon(in particula, polygonwith the self-intersection corresponds to the curve withgbi
intersection; if all the vertices of thmlygonlie on one straight, the curve will coincide with this straight);

- The curve is contained in the "convex sheathfolygon tha is, the dimensions of the curve is known no more than the dimensions
of thepolygon

- Changing the position of one of the vertices pblygonvertex results in a change of no more than four segments of the curve;

- Arc and circumference approximatedth the maximum radial deviation from the true arc can be 0.1 mm.

From the user's point of view, the contpallygonis a tool to correct the shape of the line.

The line relies on 2 points. A line that starts and ends at one point is not used andbedrenoh The line changes shape when the
position of the endpoints changes.

Surface.

The surface element is a smooth param@&sgplinesurface. Her mathematics is similar to the mathematicssydliBe curve, with an
amendment to the 2d case.

The surfce is based on 2, 3 or 4 boundary lines forming a closed loop. The closure is provided when the corner point of the surface
common to the two boundary lines. The surface changes shape when the shape of the boundary lines changes.

The representation difie surface shape gives lines of equal parameter and section. The shape of the surface can be controlled by
changing the shape of the boundary lines and the position of the surface control grid

The number of nodes of the control grid of a surface agid #irangement is determined by tr@ygons ofboundary lines. If the
opposite boundary lines have the same number of control grid nodes, the surface grid along the corresponding direst@®aswill h
many nodes of the control grid. Otherwise, the nunatb@odes of the surface control grid along this direction can be increased, but
not more than the sum of the control grid nodes of the specified lines.

1- Boundary lines,

2-lines of equal surface parameter,
3-Control polyhedron surface,

47 Corner points.

Driver.

The system implements complex constructions, such as the surface of rotation, filleting of lines with radius, etc. aatchbiagic
support during correction. The elements of the driver structure are no different from thderseat® They have all the appropriate
topological dependencies and relationships among themselves. They can be used to construct other elements (linets, sddiaces, e



object snaps (geometric and topological), as basic elements of fixation. Thetiooroé driver's source elements or driver parameters
causes automatic rebuilding of driver elements.

Links.

As it was toldAbove the line changes shape when the position of the endpbiatges, the surface changes shape when the

boundary lines change. This dependency is implemented through direct and backward links between elements. For example, a line
direct references to its endpoints, and these points are backward referehedmtg the surface has direct references to the

boundary lines and angular points, and the lines and points are the back references to the surface.

The element names.

Each item in the project database has its own unique number or name. This nunmoelooger be assigned to any other database
items, even if the item is deleted. Based on this, the links between elements is implemented. You can also use unigquerelement
to select an item to edit. In this case, instead selecting element by cutsmiarking window, in the coordinate input line you just
need to type its name and click Enter. In this case, the item will be selected for editing even if it is in a disablddisi@ckperty

is often used in cases where you need to understandpiblegical dependencies of one element from another.

The topological dependency of the elements.

We will call the topologically element dependent on another element (reference) if it has at least one common poiméefeitbnite
element, a direct refence to the reference element, and changes when the reference element changes. The topologically line is
dependent on its endpoints, the surffroen the boundary lines ararnerpoints.

The topological relationship of the elements.

Topologically bound W be called two elements, if there is a topological dependency between them. Topologically the line, its end
point, its surface, its boundary line, and its angular point are linked.

Topologically related We will also call two elements if there is anyiroon element for them, from which topologically depend on
these elements or which depends on these elements. Topologically are linked by two lines if they have a common endpoint.
Topologically are linked by two surfaces if they have a common boundargrismeommorcornerpoint.



Topologically the surface and the line that "comes" to the corner point of the surface are linked.

Thus, the reference contour for a surface will be closed if its lines topologically connected. We shall calhsugttopologically
closed.In this way, the surface can only be set on a topologically closed loop. Two topologically lines are linked if theyhefer to
same point. There is no topology link if the lines refer to different points, even if the paugsnatching Cartesian coordinates.




The object snap.

Object snaps allow you to use the geometry of other elements (anchor objects) When you enter points, such as a ggiatlioe a lin
intersection point, a grid line, an intersection point of twd tjries, and so ot the same time, object snaps serve as a means of
creating topology constraints in the model. You can set the desired snap mode by calling the appropriate command from the men
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i File Edit View Draw Maodify Tools Help
Object snap
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Te result of this command is the following dialog box
Set *

Object snap filters |

— Paint — Line

[™ iLocate 2d position by point | Prt2D
[T Locate 3d position by point { Pri30 )
¥ Link to poirt { Poirt )

[” Locate 2d position on line ( Line 20 )
[ Locate 3d position on line { Line 30 )
[~ Link toline { Line )

—(Grid

— Surface

[T Locate point on grid knot ( Grid )
™ Locate point on grid X { Grid X )
™ Locate point on grid Y ( Grd ')
™ Locate point on grid Z ( Grid Z )

[T Locate point on suface { Sud 30 )
[~ Link to suface { Surf )

— Mg

[T Set fixing X (%)
[~ Setfixing ¥ (Y)
[ Setfiing Z(Z)

Misc

™ Fittering by elements of extemnal block { Block )
[7 Locate 3d position by approximation poirt { Appr )
™ Fixing of point { Fix )

| QK I Cancel

After selecting the desired object snap mode and clicking OK, we set the current binding, Mesthedll be used when you enter
and edit items.
can also be done by pressing the corresponding button from the Toolbar Osnap

. Note that some of thebject snap filters can be
used together. Some are incompatible with each dflwersider how to work more frequently used bindings



Snaps to a point by two coordinates.
The mode is selected by pressing the corresponding button from the Toolbar Osnap

ol M~ EERBIRR AAAl-SHE

This bmdmg mode is not topological. If you combine the cursor with one of the previously entered points, the new peint wil
assigned the coordinates correspondihg point. The depth (perpendicular to the work plane) will be the same as the work plane.
For example on projection side coordinates X And Z will be the same as the previously entered point. Coordinate Y Wit match
work plane's coordinate value. If point is in the capture area of the cursor, the snap will not work and the corresponding coordinate:
of the new point will be the current cursor coordinates on the work plane.

Snaps to a point by three coordinates.
The mode is selected by pressing theesponding button from the Toolbar Osnap

o[ s [~ FHEEBIRR A A A HE
This binding mode is also not topological. When you combine the cursor with one of the previously entered points, all three
coordinates of the point will be assigned to the new point. That is, geometricallythime will coincide with the previously
entered. Note that in this case the position of the work plane will change according to the new coordinate valuesrefitpeiant
If no point is in the capture area of the cursor, the snap will not workhaentbrresponding coordinates of the new point will be the
current cursor coordinates on the work plane.

Topological snap to point.
The mode is selected by pressing the corresponding button from the Toolbar Osnap

sl A~ EHRBRI IR A4 Al S HE

This mode is similar to therevious one, and differs from it only in that establishes topological connection with the previously
entered point. For example, if you enter a new line instead of creating a new point for the end of a line, you speifica trefan
existing point. That is, if a single point converges several topological related lines, all these lines have a reference to one common
point.

Snaps to a line by two coordinates.
The mode is selected by pressing the corresponding button from the Toolbar Osnap
s |~  EEB BRI A A4S HE

This snaping mode is not topological and works like a te@ordinate point snap mode. The only difference is that in this case the
coordinates of the nearest point on the selected line are taken. If no point is in the capture area of the cursog thi#l bimidivork.

Snaps to a line by three coordinates.
The mode is selected by pressing the corresponding button from the Toolbar Osnap
s s ERBBIRR A Ao R

This binding mode is not topological and works as a tomeedinate point snap mode.
In this case, the new point yemter will be assigned the closest point coordinates on the selected line.

Topological snap To line.
The mode is selected by pressing the corresponding button from the Toolbar Osnap

s lma~ HERE R R AA A S H

This mode is similar to the previous one, and differs from it onlizan it sets the topological link to the line referenced by the point.
The essence of topological binding is that the point always follows the line when its shape changes. In order for nhef pgsdtiot

on a line to be determined by a natural way fikegtion of one of the coordinates is used. When you snap a point to a line, you must
specify one of the coordinates X,0f Z.

Fixed coordinate: x_

This Line #71357 block 7105 "Prj0000hull®

P W AT == = - g

If you use the orthogonal cursor mode when you enter or edit a point, the coordinate capture is abt@ngile. of a toplogical
shap to a line with a coordinate fixation(projection side is shown). Lefine before modification, right after modification. As you




can see from this example, the coordinates of the bound point are recalcigtsdving the coordinate valdeUnchanged. The
vertical line remains strictly vertical

Snaps to a mesh node.
The mode is selected by pressing the corresponding button from the Toolbar Osnap
s o |EHEBRIRRAAA -G HE

This binding mode is not topological. When you combine the cursor with aaplie] the new point will be assigned the coordinates
correspondingCoordinates of the grid node. The depth (perpendicular to the work plane) will be the same as the work plane.

Note that all of the above modes can not be used at the same time.

There areseveral additional binding modes that can be used along with a line binding.

Snaps to the point of intersection of a line with one of the grid lines.
:rhe mode is selected b_yaressing the corresponding button from the Toolbar Osnap
IR e X (1= T [ X AR R R A D=
Clssls tj ) dd@gdoEddtscasg duyi MS 2 § tedjo2w LLtH]dzE?  dfdLdzdadd disg] 2% dirfd sy .

Snaps to a line with the exact job of one of the coordinates.
The mode is selected by pressing the corresponding button from the Toolbar Osnap
2 os o Loyl H|HIE B R R A A H

This mode is similar to a topological reference to a line with the exact definition of one of the coordinates of a fixed poin
In this case, when binding, the systemrppts you to specify the exact value of the selected coordinate.

Fixed coordinate value: 53.4495_

2 v s [yl EHEEE S

All other binding cases are not of interest at this time.



Working with lines.

The program uses three main types of lines: spatial lines, lines on the surface,iarsigbetion lines of surfaces. You can edit
spatial lines and surface lines. The surface intersection lines depend on the shape of the crossed surfaces and ahnot be edi

Specifieshe spatiallines

There are several ways to define lines. We avilly consider the most commonly used.
You can start entering lines by using the following command.
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or by pressing the button from the Toolbar Create

Ordec TRIXBPESC LY

The spatial lines are specified by the start and end point. A straight line is held betwegintthd pint coordinates can be specified
as the cursor in the work window, and with the use of object and topology bindings. If necessary, precise coordinzde balues
specified by the keyboard.

) |

After you select a command in the coordinate entry {iou receive the following message
Input point: 33,9362, -10.14, 17.8334

2 =s| " || <5 3~ | B B BB

and the coordinates of the current point are displayed. Clicking Enter You can use these coottljmatesed to enter other
coordinates, just click the cursor in the coordinate input field or the left or right arrow on the keyboard and edinttie line
coordinates. After entering the first point of the line, the system memorizes the coordithtesrdéred point as the coordinates of
the current point and gives a message for the next point. The rubber thread from the first entered point to the comsappecas



on the screen. After entering the second point, a straight line appearssoretre

The line is drawn in the current color and is written to the cubieck The entered points are also written to the current block. After
you enter the second point and the line appears on the screen, you can continue typing the nexispwilhslow the 2nd line
having a common point with the first line.




In this case, the entered lines topologically connected to each other through a common point. That is, when you chsitiga tie po
a shared point, both lines are changed. If gounot want to enter a chain of related lines, you can click Esc ordlightand start
entering the first point of the new line. When you enter new lines, you can change the projections, the work planepand the w
volume.

Specifies the surface liae

The lines on the surface differ from the spatial lines in that the shape of the line is defined as the intersectioojextibe lme
with the surface on which the line lies.

You can start entering lines on the surface with the same command neithifierenceé the surface line input mode must be
enabled.
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The system uses the concept of the current surface to enter surface lines. When you enter the first surface lineasirnddhbe st
session, the current surface is indefinite, so the following message is displayed in the Coordinate input window.

Select work surface or element on work surface: _

| sy~ | EEREREI®R

"2 3
Specify the current surface to enter surface lines you can click on this surface in the work window or enter the nasuefatdhis
the coordinate input window.
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ShapeMaker v2,00 >

A Work surface not found

If for any of the above reasons you cannot build a line, a message is issued.
ShapeMaker v2.00 >

A Cannot make line

As a result of the successful construction of the line on the projection with which the line wes |g®t tvill look straight.
When you switch to a different projection, you can see that the lines are projected onto the surface.




If you need to change the current surface while entering surface lines, you can do this by follos@mgrtizand.
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File Edit View Draw Modify Tools Help
.-'",d Ohject snap
— D CovEr. |§| Current Plane
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i) test] #5  Elements Visibility
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Cursor k

Py | Selection Type
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or from the toolbar Settinge A BEE AL SEN .

A guestion will appear in the coordinate input line

Select work surface or element on work surface: _

R EXE

You can specify a new work surface without interrupting the input of surface lines.

A surface line cannot be built simultaneously on multiple surfacesa€msich surface of a line it is necessary to define separately.

Only boundary lines ancornerpoints of the current surface and lines and points lying on this surface can be used as Object snap
objects when entering a surface line.



Changes thehape of the spatial lines.

To change the position of line endpoints
By default, all input lines are straight. The simplest way to modify a line is to change the position of its endpointse Sirstem is

always in edit mode, it is enough to click fe& mouse button on the editable point and move it to a new position and by clicking
once again to fix the point in the new position, as shown below.

In this case, the point you are editing converges on two topologically linked Tihnesefore, both lines followed the point when its

coordinates changed.

Edits the shape of the curve.

It is often necessary to change the shape and line not only the position of its endpoints. To do this, click the lefitio osethe
line whose shapyou want to change.

The system will show the control polygon for this line.




Changing the shape of the control polygon will dynamically change the shape of the editable line. By default, the gootndha®l
two control points. The direction dfe vector from the end point to the intermediate point of the polygon shows the angle of the
curve of the end point, and the length of the vector indicates the degree of line fit to this vector at the end ptiietv&ctdf is
positioned horizontayl or vertically, we will have a horizontal or vertical tangent at that point. By editing the points of the control
polygon, you can try to achieve the desired shape of the curve.

Changes the number of control polygon points.

Ship curves are often more cplex than the curve shown above. More degrees of freedom are required to describe these curves. In
our case, more checkpoints are required.

There are several ways to add additional points to a control polygon. The easiest way is to click the leftithomWét pressed
simultaneously Ctrl To the line connecting the control points to each other. The system adds an additional contrdigooontttolt
polygon. The shape of the curve will not change. If you want to reduce the number of points yuriggedlick, pressing
simultaneously CtrlOn the line between control points. This method allows you to add a certain number of control pdies from
nextrow 4, 5, 7, 11, 19, 35, 67The reasons for using such a series will be explained later.



You can also add and remove an arbitrary number of control points by using the following command.
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In the dialog box, use the marked options to set the number of control points you want.

Edit X
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QK I Cancel




An additional contropoint will make it more possible to change the shape of the curve. Now we can change the shape of the curve
keeping the angles of inclination of the start and end point.

Specifies the tangents at the end points of the curve.
It is oftennecessary to set tangents at the start and end points of a line strictly horizontally or vertically. To do this, justiefick t
mouse button with the button Cirb the line between the end point and the first control point of the polygon. In$bistica tangent




will be displayed horizontally or vertically, depending on the initial tangent angle at that point. If the inclination anglé e s s

tangent will be horizontal, if moreertical.

The same can be done by calling the appropcatemand from the menu.
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Note that in this case the dialogue is organized somewhat specific. Before you call this command, you must have thehkighpoin
user edited was one of the points of the closest endpoing difith Otherwise, the following message appears.

ShapeMaker v2.00 et

l . Procedure can work anly for end knots of line

Simply put, the system should be made to understand which of the tangents should be placed horizontally or vertically.



Fillet curves.
There is often another task when you wanntike smooth connection dfis curve with another that has a common point. The user
must first approximate the tangent angle at that point and then call the next command.
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Before you call this command, you must have the last point that the user edited was one of the points of the closest #h&lpoint
line. Otherwise, the following message appears.

ShapeMaker v2.00 et

: l‘__-: Procedure can work only for end knots of line




If the editable point is selected correctly, in the dialog thax appears, select the specified functions and click Ok.
Edit ot

The system allows to seam curves both in space, and on one projdttoako possible to dock with the surface and with a plane
formed by two lines.



Straightening lines.

One of the advantages of this type of curves is the ability to flatness the entire curve or part of the curve. Favdjstpsirp

necessary to put a number of control points on one direct. The easiestdeathi®is by clicking the left mouse button with the

button Ctrl To the starting and ending points of the area of the control polygon to reroute. In this case, all the irt@uidiaf

the selected area will be projected to the straight, formebdbgtart and end point. The projection type will be determined by the
angle of this strai ht to the horizon. | f t he-hodzorgallye i s | es




The advanced option of flathess curves canodezl to call the following command from the menu.
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The flatness curve dialog describes almost every possible case.
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Edits the Polygon Control Point group.

Sometimes there is a need to change multiple control poitite aame time. For this purpose the mode of modification of a group of
control points of a polygon is intended. By default, a single control point change mode is in effect. To switch to theodaintro

group Editing mode, click the left mouse button riexthe Bar status window.

POIMNT AR CAl DO NOT 44,735 10,120 11.685

L:1 | 5:1 | TRANSP ] DO NOT 47.931 10.120 3.536

Modification of the group of control poinshown above is performed at the following values.

AREA L2 | 5:1 |[TRANSP MO SCALE | MONE ELEMENTS | DO NOT 47.325 10.120 3.927

As you can see in the image, the center point is moved by the cursor, two points on the left and right are followedtby ploénte
being moved. For convenience, the control polygon, which is chamiged the center point is moved, is highlighted with yellow
lines.



Enabling this mode can also be done by the following command.
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and selecting the marked mode in the dialog box that appears.
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Modes ofchanging the shape of the curve when the position of its end point changes.

Because the objects in the system have topological relationships and are dependent on each other, when you changetleepositio
control point, the curve must change its sh@pe system has three differabde Variation Shape of the curve when the position of
its final intersf. You can set one of these modes by using the command.
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and select one of the three possible options inliddeg box that appears.
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The same can be done by {eficking in the Next Status bar field.

POINT TRANSP MO SCALE | MOMNE ELEMENTS |DO NOT  |[43.459 10,120 9.714
One of the modification modes is always current. Consider how these modes affect the shape of the line.




Mode without modification of points cont®@h Curvepolygon
POINT TRANSP NO SCALE | NOME ELEMENTS |DO NOT
In this mode, when the end point position is chan oints in the curve control

This mode is used when you want to save the shape of the curve and only modify its end point.
-Mode of modification of altontrol points of the curve.

POINT TRANSP MO SCALE | ORT ELEMEMNTS |lALL 38.288 10.120 6.428
In this mode, changing position of the control point will change all points of the control polygon by linear rule.

This mode is useful when you want to change the entire curve without paying attention to the tanigemsdpoints.




- The mode of modification of all control points of the curve except for the control points nearest to the endpoints.

POINT TRANSP MO SCALE | ORT ELEMEMNTS |[LAST
In this mode, the tangents are not changed at the start and end point. All other intermediate points are ddoalmeateule. This
mode is useful if you want to preserve the tangent curve value of the endpoints. For example, to maintain a smooiofillet of
curves in the editable point.

The last two modes can work in conjunction with mhedification mode of the curve control points.
L3 |[5:1 | TRANSP MO SCALE | ORT ELEMEMTS ||LAST
In this case, onl part of the curve that is specified in the modification mode of the curve area is modified.




Smoothing Form Curve.

Smoothing is a very important process on which the surface quality of the hull depends. The means of visual qualitfithentrol o
curve play an important role. The properties edfitine curves give us significant advantages of such control.

Let's pointagain on the properties of&pline curves. As mentioned above in the form of a control polygon we can define the angles
of the curve input at the endpoints. If the polygon is convex, the curve has no inflections. If more than three peintstiflt

polygon lie on one straight curve will have a straight section. All these properties allow you to control the shapeva the cu
according to its polygon shape.

In addition, the system provides visualization of the radius of curvature of the curiwdlaciibn points. Compression of the curve
image on one of the coordinate axes is also a good control tool. In fact, this is analogous to how the designer csirapesotfithe
line looking along the curve, almost in the drawing plane. This fundiespecially useful when it is necessary to simulate curves
elongated in one direction, such as the profile of the wing of the plane.

The essence of the smoothing process is to obtain a smooth curve as close to the given prototype as possiblecalig aestheti
satisfying our view of it. This is a very subjective process. Two people can draw completely different curves. Therafeed, the
smoothing process is a combination of manual and automatic mode.

Example of smoothing the deck line. The curvatadius graph shows the areas of the curve that require correction. The biggest
mistake of beginners is to try to smooth out the curve by moving only one point. The Red Arrows show how to changemhef positi
several control points to achieve a good rtesWhen you change the position of the control point, the curve shape and the curvature
radius graph are automatically changed. As a rule, only a small movement of control points is enough to significantlyechange
curvature chart.

Therefore, to mee the points of the control polygon when smoothing use the scaled cursor movement. Rehéitiuate is set by

LR l+a 2 X 2d3d) < dpl S - 8

pressing the following toolbar buttdharker.




As a result of smoothing points it is easy to achieve such result.

You can show &hart of curvature radii using the following command
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and setting the specified fields in the next dialog.
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For ease of visualization, the curvature radius chart is scaled to the corresponding scale factor. Tlargeaidimber of lines on the
screen, the radiuses of curvature are trimmed more than the specified value.

As mentioned earlier for the design of lam¢ensionlines such as profiléhe airplane wing is used to compress the screen by length.
The line slown below has a large elongation. The form of such a line is difficult to control.




If you use the screen compression along the length, the line will look like this.

It is important to note that only the image on the screen is compressed. édbttiitnates of the control points remain on the real
scale. Editing such a curve is much simpler.

And if the curve looks good in a compressed form, it will only look better in real scale.




Recall that you can switch to the visualization mode of the cesspd screen by clicking on the next field in the status bar.

POINT LAMS h LE |[MOME

You can set the compression ratios on the coordinate axes by the following command.
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Wiew >

Stretch view l

QK Cancel

Smoothing the curve is a very subjective process. Therefore, this section focuses on the smoothing of the curvelmapysigm
has several different methods for automatically smoothing curves. In this section we recommend ontlgegneTal smooth out a
part of a curve it is enough to click on one of control points with the control key pressed, then to specify the secbpoiobnifrhe
specified control point area will be modified to achieve the desired smoothness of thendhevarea. If the smoothing result does
not satisfy, you can repeat the procedure.

Changes the shape of the lines that lie on the surface.

All that has been said above about the editing of spatial lines fully refers to the lines lying on the surfaicedfifty a line lying on
a surface, remember that it is possible to edit only the projection from which the line was defined and only on thisghaesttape
of the line will correspond to the shape of the control polygon. Other projections lifiehése calculated as the result of projecting
to the surface.

If you cannot project the line correctly when you edit the surface line, a message appears on the surface.

ShapeMaker v2.00 x

l . Cannot modify line




Note that in the editing process you can change the projection lai¢heYou can use the menu command to do this.
_ﬂ Shape Maker v2.10.7 May 11 2018 (c) Marine Software Integration - 0282.5hrm

: File Edit View Draw Settings Tools Help

Attribute

E- @ hulld I+ | Copy Attribute
- @@ hulll ¥ Delete

EI hull | Element ]
Block k

Joint
Straigth
Colar Smooth

Properties knot

Fixing | |

B S@SE D& BN

Surface Orientation
Ortho Line

Ortho Surface
Tangent

Connect

Extend

Knuckle

Copy Geometry
Update

Rebuild

Options

or button from the toolbavlodify: -
and select the appropriate projection in the dialog box.

Fixing >
Line
— A
R adiusz: I'I
Plane: [0.-1.0
— Orientatiar:
" Front ¥ Positive
@ Side " Megative
{™ Plane
" lzsometry | Vector: |0.-1.0 ™ Big&rc
Along Yector: [0.-1,0

QK I Cancel




Working with surfaces.

To specify a surface shape, the program uses adbgke Bsplinesurface. From a mathematical point of view this means that
within a single area of the surface smoothness is performed on the first derivative (angle of inclination of the téegeoingt and

the continuity of the second derivative (curvature apthiat). The thirddegree surfaces are best suited to describe the shape of the
ship hull. Such surfaces allow to achieve the required smoothness and, at the same time, locality of changes.

The feature of these surfaces is also that the connection pltwbes of the surface can be done only by the first derivative (angle of
inclination). This is perfectly permissible when the fore ship surface is connected to a cylindrical midbody, a flaadide, o

bottom. In case of joining of two curved patstaf a surface between itself the form of a surface in a place of a connection has an
aesthetical kind. Very often such a surface is quite difficult to fix. Therefore, it is recommended to use one curvezhsiddoee

or aft ship if possible.

The mcst part of work on change of a surface form is necessary for change of position of points of control polyhedron. The correct
location of the control polyhedron grid is very important for getting the correct surface smoothing result. Equally tnspbetan
uniform distribution of the parameter on the surface grid.

The surfaces definition.

Due to the mathematical peculiarities of-8@ine surface, the system supports surface patches formed by four, three and two
boundary lines.

T [ AP JF L L L Lo L L L L [ A [F [ LT, | . Lo [ AP a- .
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In fact, the case witthree and two boundary lines is a private case of a plot with four boundary lines, where part of the boundaries a
degenerate into points.



You can use the menu command to specify the surface.
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Then set theontour of the chain line and click Enter. During selection, the marked lines will be highlighted red. Each subsequent lin
will be selected as a contour line only if it has a topological relationship with the previous one.

When specifying a surface patefith three boundary lines, it is important to understand which of the boundaries will be degenerated.
There is a simple rulethe first point of the first marked line will be the degenerate boundary of the triangular area of the surface. The
sequence ddetting the parcel boundaries is shown in the following figure.

The position of the degenerate surface boundary strongly affects the properties of the triangular surface and thetlueatotrolf
polyhedron points.



As shown in the figure below,@art of a line can be used as the boundary of a surface topologically connected to other contour line
through a hinged point.

Controls the number of surface control points.

Number of surface control points in the system Shape Makespecified by theser, but generated by the system itself, depending
on the number of points on the boundary curves of the surface. Although the user can specify any raeamtvetpdints at the
borders, it is better to follow a specific rule. To understand this, let's look at how the system calculates how mapypiotsitrol
should be inside the surface.

The system uses thidegree lines and surfaces. This means that the nurhinéervals of elementarBeziers of curves of the third
degree insidé -spline is calculated by the formula:

Number of intervals = number of control po3ts

In this case the minimum number of control points of the curdeTi®e endpoints coincide thi the beginning and end of the curve.

The other two intermediate points specify the tangent direction and the degree of adjoining to the tangent at the cgrrespondi
endpoints.

If the curve has four control points, it is simply a Bezier curve with oegviak

If the control points are fivetwo intervals and so on. Interval boundary points are called curve nodes.

When you specify a surface, the condition of mathematically exact match with the boundary curve is observed. The nuteber of no
on the surfee is computed as superposition nodes of opposite surface boundaries. If the number of nodes at the boundary is the sa
in this case the surface will have the same number of nodes and correspondingly the same number of control points.



The resulting sidace, built on the upper border with five control points and the lower border with four, is shown below.

According to the above formula, the five control points give us two intervals on the curve connecting to the node. Ppaeacneter
will accept the following values

- At the start point of the curve,

- In a node

- At the end point of the curve.
The lower curve has four control pointsie intervabnd has no intermediate nodes. When you build a surface on such boundaries, the
Shape Makeruatomatically creates a node on the lower edge that corresponds to the node parameter at the correct boundary. In ou
case, the node parameter value wilbg.
The values of the nodes are based on the surface. In our case in the longitudinal directarfame there will be five control points
two intervals of a surface representing an elementary surface of Beziers of the third degree. A line that interseetteaasieftical
direction is just a line of division into Bezier areas or a line ohbgarameter with a value of 1.0.

Summing up the surface creation algorithm creates nodes on the curve that correspond to nodes on the opposite cuaee.ihe surf
created on curves that contain all these nodes with the adjacent curves. If the hglemethe adjacent curves do not match the

new nodes, the number of control points on the surface does not increase. Ideally, the number of control points oa thasturfac
match the largest number of points on one of the curves. Such conditionssoreatsaconvenience for the user but have one very
important advantagi this approach to the creation of surfaces the total boundary of the two surfaces is mathematically accurate.
That is, there is ngapsbetween the surfaces.

If the number of nodes does not match, all nodes corresponding to each boundary are added to the surface. This ciamumstance ¢
dramatically increase the number of control points on the surface and make editing such a surface very difficult. Another ver
important circumstanethe dissimilar nodes on the surface can be added very close to each other in the parametric space of the
surface. The properties of surface control points with uneven distribution of nodes are very different from uniformafistribut
interfere with smoothing surfaces. This circumstance significantly interferes with the modelling of sB#@ess an example of a
surface where the upper bound has 6 control points and the bottom 5. The resulting surface has 7 control points.



The above problems are easily avoided if you use combination of control point numbers when specifying boundary linesjeshere n
with uniform distribution of the parameter will be added to the surface. The set of controlfpwagigd numbers is a seried 57 11

19 35 67... According to the formula, the corresponding number of intervals will be 1 2 4 8 16 32 64.... Accordinglyy nodes o
opposite boundary curves will be either coincident or located in the middle of the interval between neighborinfyoadese

numbess of this series to specify boundary lines, the resulting surface will always have a uniform distribution of the parathister. In
case, the number of surface points will match the maximum number of points on the boundary curveunmsacice allows to

specify different number of points on neighboring surfaces. For example, a stem line can have 35 control points. THeéepgosite
bulge radiust the entrance to thgarallel midbody haenly 5 points and the resulting number ofrgeion thefore ship surface will

be 35. In this case, the cylindrical surface oftibkge radiuswill have only 5 points. A stern surfacennectedo aparallel midbody

can have, for example, 19 points if there are 19 control points on the transohni$imeorth noting that the observancefiofagi®
numbers is noalarge limitation in the system and is important only for complex curved surfaces. If the surface is flat or cylindrical,
the number of points can be any. If one of the edges of the susfdcawn on a part of a lirieis recommended to lead a hinged

point strictly in a knot of a curve and to calculate number of control points on the opposite boundary based on nuntb@&moé kno
part of a curve. This will also give a uniform distrilmutiof the nodes on the surface.

The number of control points on the surface changes when the number of checkpoints on the boundary curves changem The posit
of the new control points is selected from the maximum retention condition of the surfaeeThagallowsncrease the number of
points in the surface shape editing process when the existing number of points is not sufficient.

Surface visualization.

The visual representation of the surface shape is very important for the smoothing praeaygstérh provides several different
visualization optiongor surfaces.



Line of an equal surface parameter.

These are curves that have a constant value of one of the parameters in the parametric representation of the suffageialines o
parameter give an idea of how much evenly distributed points of the control polyhedron surface. The line shape of aaneefeal pa
is automatically recalculated when the position of the control polyhedron points changes.

Surface intersection lines wih a set of orthogonal planes.

These are curves that are obtained as a result of the intersection of a surface with a set of orthogonal planes. Dépecdimgnn
cut plane, such planes can be frames, waterlingyttocks The location of these pias is determined by the grid specified in the
model or by the number of sections to the depth of the working volume. When you visualize sections on a grid, the seltibosal
are rendered in yellow.




As well as lines of equal parameter sectionsaatematically rebuilt when the position of the control polyhedron points of the surface
changes.
Shaded surfaces.

One of the variants of realistic representation of the hull surface. For ease of presentation, surfaces can also bd espsesgint
transparent.




For this purpose it is necessary to click the mouse in the corresponding field status bar.
TRANSP MO SCALE | NOME ELEMEMNTS

Note Thatall three of the above visualizations are not separate objects in the system. For example, lines of equal parameater or sec

are not linesThat can be edited or deleted. You can change the shape of these lines only by changing the positionrefdhenpoly
surface control points. All three surface options can be enabled at the same time using the following command.
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can also be done by pressing the corresponding button from the toolbar. Levels

Edit surfaces.

The process of editing a surface patch shape is similar to editing a curve. The diffefEhattlse surface case is a 2d case. Control
polyhedron points affect a specific area of surface chandestand from the surface slightly farther than inctiee of the line. When
there are quite a big number of control points on a surface area, changing the position of one control point resaltslaiagedn

the surface shape.

To edit a surface, it is enough to click inside a contour of a surfaceddsmendary lines. After you select a surface to edit, the
control polyhedron points appear. Modification of the position of the control polyhedron points is the basic methodeof surfac
smoothing. Only the internal points of the control polyhedron areadlaifor editing. The corner points of the control polyhedron
can only be modified when the position of the corner point of the surface contour changes. The same can be said ahdatythe bou
points of the control polyhedron. Their position depends oslihpe of the boundary curve and changes only when the boundary
curve changes.




Changes the position of corner points on the surface.

As shown in the case of line editing, the line and surface points form a single topological $y&rafore, as with editing the end
point of a line, editing the corner point of the surface will change the shape of the boundary lines and surface. Ghahgjoe df
the surface in this case depends on the mode of the form change. So, the picushbe®how to change the form in:

POHIMNT TRAMSP MO 5CALE | MONE ELEMENTS [DO NOT 43,459 10.1209.714
In this case, only the position of the line endpoint and the corner point of the surface changes.




If you select the following form edit mode

POINT . MO SCALE | ORT ELEMEMTS | ALL 38.288 10,120 6.428
The position of all control points adjacent to this point of theslaued all the control points of the surface, except the bounding
boundaries, will be recalculated by linear rule.

a0 o0




In the case of the next editing mode

POINT LANS MO SCALE | ORT ELEMEMNTS |[LAST 51.966 10.120 6.204
The tangents will be saved in the éddundary curves and tangents on the surface boundary to be changed. All intermediate points o
curves and surfaces will be recalculated by linear law.

This mode is useful if you want to change the position of the corner point, but still keep tafgeatsuofaces that are coming to that
point.



Also, as with the modification of the line for the surface, you can set the modification mode of the surface part.
The following settings will result in a partial surface modification.

AREA 5:2 || TRAMSP MO SCALE | ORT ELEMENTS | LAST 41.942 3.806 18.602

As you can see from this example, only a subset of the surface control points are changed.

Changes the shape of a surface boundary line.
Changing the shape of a boundary curve affects the position of the control polyhedron points in the same wapehaiointo
changes. So with the same editing mode settings as in the previous case, the result will be the same.

AREA 5:2 || TRAMSP MO SCALE | ORT ELEMENTS | LAST 41.942 3.806 18.602

It is important to note that if you change the shape of the boundary curve, all surfaces that are based on this cunaalifigidbe
acording to the selected edit mode. At the same time there are no gaps and cracks on the border of two surfaces.



Changes the position of the control polyhedron points on the surface.
In order to start editing the surface just click the mouse insideotiteur formed by the boundary lines of the surface. Changing the
position of the control polyhedron points will change the shape of the surface.

The control polyhedron of a surface is similaatoontrol polygon of a line and has similar properties. Consider some af them
- The locality of the surface change. In the case of a sufficiently large number of control polyhedron points, changiitipthef pos
one of them will result in a local chamgf the surface shape.
- Tangent to the boundary of the surface. The shape of the surface near the border, tangents, and inclination angtaaeddogeter
the closest to the boundary points of the control polyhedron.
- Plane. If all contropolyhedron points belong to the same plane, the surface is a plane.
- Cylindrical andconesurfaces. And if all theowsof control points in one direction is on a straight line, the surface will be a
cylinder or a cone depending on the shape of the appdsirder.
- Properties of the bulge of the control polyhedron. Convex control polyhedron Specifies a convex area of the surfacentsthout d
andinflections.

As well as for the points of the control polygon of the lifer the surface there are seveliffierent ways to modify the control
polyhedron. The simplest is to change the position of one checkpoint. The editing mode must be set as follows

POINT TRAMNSP MO SCALE | NOMNE ELEMENTS |DO MOT | 38.088 6.258 2,620
The following shows how to edit a single control point.

If the surface has a sufficiently large numbé&control points and is alreadymoothedyou can edit thgroup ofcontrolpoints. The
changes will not only affect the points selected for editing, but also the point group around the point. The posiserpofritseis
calculated from the condiiin of maintaining the maximum smoothness of the surface. To edit a point group, select the following
mode:

AREA L1 [15:1 | TRANSP MO SCALE | MOMNE ELEMEMNTS | DO NOT 8.072 6.258 0.159

As with editing a point group on a line, the optia Bidicates how manyows of points around the selected point will change during
the editing process. So, in our example, this isromeof points. For the user's convenience, the lines connecting the editable points
are highlighted in a different color.



It is also importanto note another feature of this method of surface editing. Often, when you edit a point group, you can incorrectly
change the coordinates of the points adjacent to the surface boundary and define the smooth connection with the ottieyaurface
edit asurface group with the following mode enabled, the points adjacent to the surface boundary will not be edited.

AREA Y A LE | HWOMNE ELEMENTS | LAST 19,539 &.710 7.38

Changing the shape of a surface when the position of the control polygon points changes dynamically appears on the screen. A
mentionedearlier, a surface shape can be represented as lines equal to a parameter, orthogonal sedlimuedadrfaces. Each of
these views changes dynamically. In addition to this, the editable surface can be visualized by the curvature graygunaf orth
sections and inflection lines by frames, waterlines, and buttocks. Curves and inflection lines also change dynamith#ly when
position of control points changes. This allows you to quickly control the shape of the surface.



You can show graph of curvature radii and inflection lines using the following command
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In the menu Option¥ou need to include the following options:

Edit *
Options |
— Distance from approx. points: o EET— | — Bending:
— Lalculate aadibional distance along: -
[T Draw - ¥ Draw
Filtered by max. distance [m]: f: oz v Front J—
[o00i 4 M Side -
Oy [¥ Plan -
¥ Draw appros. points = m —
¥ Draw vectors distance T Wiew [~ By Sections
— Edit style:

" Point
' Areaof points  Area fin knots): L: I1 < I1 Scale curvature radius by: Imﬂ
" Region of points F—
Al poirts Maximum radius draw: |30
{~ Transform region of poirts — Shaded Gaussian curvature:
[~ Draw
Lipper curvature limit: 0.03
— Madify connected elements: — podes- — Knots:
" Do not modify I Edt I Edit
Al knots except last [T Realtime move mode ¥ Draw polygon
Al knots _
Step of curvity: IH] [T Curvity of neighbour [ Edit by point

QK I Cancel

If these options are enabled, the inflection lines and curvature awitvée shown for each currently editable surface.




Below is an example of the inflection lines visualization and the section curvature graph.

The program provides a fairly wide set of commands for operations with points of the pohthadron surface. Surface smoothing,
control point area editing, or flatended rows of surface control points are described in the user's Guide. In thiseutgltial,
consider these commands as needed.

Smooth connection of surface patches.
Sometimesin the process of modeling the surfareoot surfacegiches connection is reqiredhe following example shows that the

patchof the surface of thaft shipof the hull should be smoo#mootwith the surface of thiore shipalong the lineof the

midsection. Before joining surfaces, it is necessary to make smooth connection of longitudinal lines among themselves.elit our cas
is a line of a flasideand ainclidedflat bottom. The commands of smooth joining of lines were described in sééfiorking with

linesd. Another prerequisite for a smoathnnectiorof two surfaces is the existence of a common boundary line.




For smoothjoining of surfacepatcheson common baindary line se the followingcommands
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Cannect
Extend

. Knuckle

6

Copy Geometry
Update
Rebuild

Options

|

In the dialog box that appears, select the following option.

Set >
Joirt Surface Options
Method
 fative
" Exact
" Edge
QK I Cancel

Then you specify the common boundary of the surface and the connected surface. After that the closect to the common boundary
control points will be exposed in such a way as to ensure srooottection of these surfaces.



Straightening a number of surface control points.

One of the most common tasks in modeling flat or bar surfaces is to flathese/stoé control points in one direction. The example
below shows the location of the surfazmntrol points to flatness.




Use the following command to flatness the control point rows.
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: File Edit View Draw

- ] @@ hullo
G- (@ hull
H- i@ hull2

Settings

Attribute

I+} Copy Attribute

}( Delete

| Element
Elock

Colar

= | Properties

Tools

Help

Joint

Straigth

Smooth

Knot

Fixing

Surface Orientation
Ortho Line

Ortho Surface

Connect
Extend

Knuckle

Copy Geometry
Update
Rebuild

@ A& E WD &L BN

Options

Select the appropriate options in the dialog box that appears.

Edit

Straight

Area of action
" Row
" Part of Knots Row

T Heglnn"i:ﬂuws

Saved Projection
" Front
" Side
" Plane

Knots distribution
i~ Inttial

™ By prototype

ok |

Cancel

After that it is necessary to click on the lir@snecting two control points in order to show the direction of the flatness.



The following shows the location of the control points after flatness in the longitudinal direction.

As mentioned earlier, the condition for buildinded surface are straight forming lines in the same direction. The straightening of the
control point rows is what makes this possible.

If you want to quickly reroute a row or a part of control points @mlthe current projection, you can click the mouse with the key
Ctrl to one of the pointghen click on the second point. After that, row of points between the selected points will be straight on this
projection.

Smooth connection of surfaces with orthgonal planes.

In the practice of modeling ship surfaces, it is often necessary to smooth the curved surfaces, for example, the theaibed tip wi

surface of the flat board and the flat bottom. For this purpose, it is possible to use the method obddekisgrfaces which has
been described earlier.



The example below shows the area of thediid¢on thefront projection. The image is compressed 10 times on the vedireaition

In order to smoothly connect the surface offthre shipwith a fla side it is necessary to expose the vertical tangent to the line of the
flat side The easiest way is to click with the mouse and pge&d€n each line between the boundary point and the closest surface
control point. This will change the position of the control point so that the tangent in that area of the surface wiitiahe ver




The result after editing the surface control pointthaarea of the flat side. The image is compressed 10 times on the vertical axis.

Surface smoothing.

Surface smoothing is the most laborious process, consisting in distribution of points of control polyhedron of a shefat® so t
satisfy conditios of approach to the starting points or lines and, at the same time, to save the required smoothness and
manufacturability. For the most part, the smoothing process is manually moving the control points. The program alsegueraties
different commansl that automate this work, where possible.



Most of these commands are focused when you call the next command.
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As you can see from the dialog box that appears when you click this command, there is a fairly large set of surface feminodsing
The system allows you to smooth out both the control Point area and the row or rows of control points. In some casesaye
one of the projections without changing them. All of these methods will be discussed in more detail later.

Set =

Surface Smooth Method

Area of Action

" Knots row

Method (Knots region)
(" Adjust to lines or suface Ol

" Fair

Knots to line or suface

O

Modes to line or suface
Patch

Edit by patch
Irtempalation

i L R

Reamange

Direction
70X
" 0y
" 0Z

I B B

{* Momal to suface

e

QK | Cancel

As long lets use methods are available on hot buttons.

If you click on one of the control points of the surface with the Ctrlthad select the control point change area, the system
recalculates the position of the control points within the selected area as interpolation from the boundaries of thersalected

If you click on one of the control points of the surface with thdt3imd then select the area of control points change, the system will
try to find such a position of control points, at which on the selected area of a surface the energy of deformationnivilghe I
should be noted that this method of smoothingsdas apply to the control points closest to the surface boundaries. This method
works better if you select a large number of control points.

Visualization of the curvature Chart of crosssections and inflection lines.

Control of the surface shape duiits editing is very important. To do this, the system provides visualization of curves of the
curvature of crossections and the line of inflection of the surface by an orthogonal section. This information provides a clear picture
of the quality of tle surface. As well as sections, curvature graphs and inflection lines change dynamically when the position of the
surface control points changes. This gives you a clear picture of the correct direction of the surface control point.movemen
Enabling thismode can also be done by the following command.
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“ N E- )@ hullo I+ | Copy Attribute
i D[ﬁ hulll X | Delete
L @ huiz | Element k| =z Joint
Block »| F° | straigth
I o
4 Ik Color f smooth
-+ = | Properties 'ﬁ:’ knat
) HF | Fixing
| * Surface Crientation
i =g Ortho Line
ik ﬁ Ortho Surface
.1'.: a0 ,5\ Tangent
@ | Conned
# | Extend
] -'IE :J Knuckle
','l : Copy Geometry
r : £B  update
£ : £ Rebuild
a2
_ ‘l. Options [
AL T

or from the toolbar Modif



and selecting the appropriate mode in the dialog box.

Edit *
Options |
— Distance from approx. points: ;
- — Calculate additional distance along: v D
)
Filtered by max. distance [m]: oz v Front J—
Iu_m-l X ¥ Side |-
Oy [¥ Plan L
¥ Draw appros. points = m —
¥ Draw vectors distance T Wiew [~ By Sections
— Edit style: Centers
" Areaof pointz  Area [in knotz]: L |1 5 |1 e . |1uu—
" Region of points F—
 All poirts Maximum radius draw: |30
" Transform region of points — Shaded Gaussian curvature:
[~ Draw
Upper curvature limit: ID.DEI
— Madify connected elements: — podes- — Knots:
& Do not modfy I Ed I Eit
" All knots except last [T Realtime move mode ¥ Draw polygon
i~ Al knots
Step of curvity: |1ﬂ ™ Curvity of neighbour ¥ Edit by poirt
OK I Cancel

Let's look at how this works on the side projection example.




The line of inflection of a surface on buttocks is a line of red color. On the projection side represented above asyriertsecits
with the inflection line only once. This suggests that none of the buttocks on this surface will have more tbar ohaflection.
The following is a case where buttocks has multiple inflection points in a very small area of the surface. This mearsutfede
in the area has a defect.




You can remove this surface defect by changing the posititreafontrol points in this area as shown below.

Note that on any of the projections are shown all lines of inflection by frames, waterlines and buttocks. This allowsnionl the
shape of the sections across all three projections. It shouwlotbe that, in general, the lines of inflection are not smooth. This is
because the system usesBaspline surface of the third degree, for which, the condition of smoothness of only the first and second
derivative (the angle of inclination and curvatateach point of the surface) is fulfilled. An inflection line is a representation of a
third derivative, for which the smoothness condition is not met. But as experience shamsodieedines of inflection- the higher

the smoothness of the surface.

A significant change in the shape of the inflection line can be achieved even with a slight change in the positiontofitheintsm
Therefore, it is recommended to use a scaled cursor movement when modifying the position of the control pojntso@itgthe
control point to a few millimeters is enough to change the shape of the inflection line. The inflection line is a simgiatdad
means of surface quality control. The correct placement of the inflection lines on the surface guarameelation on any section
of the surface. More detailed work with lines of inflections will be considered later.



Below is an example of visualization of frames curvature and inflection line by frames, waterlines and buttocks.




First project.

-The program allows tonodelingthe ship surface from scratch as well as from the prototype. There is no significant difference in the
approaches in either case. As the first surface modeling project, start drawing from scratch. Let's tratoodsteof a monoscrew
vessel with a stern skeg and without bulbows bow, as it is shown below.

Create a new project.

As with any other program, you need to do a few preliminary steps to start a new project. All project information isldartteéne
file with the extension Shm.You can create a new project file by using the following command.

] Shape Makerv2.10.

o from the toolbar vai AIEIE B 0 o | 2 4



In the dialog box, you must enter a file name and create éPneject.

o] New *
Savein: IBSMma’md j - £ BB
Ll
i Marne Date modified Type
) |_|5 SMTutorial_files 12/5/2017 316 PM File folder
Quick access T . X
E FirstProjectR.shm 11172018 11:35 AM SHM File
Desktop
™
Libraries
=
This PC
Metwork
< I >
File name: IF‘rsthjedsl"m j Save
Saveastype:  |Shape Maker “shm -] Cancel |

The project file will then be created in the selected directory and downloaded by the program. All parameters of thechenepro

set by default and thgrogram's working window looks as shown below.

] Shape Maker v2.10.7 Jan 92018 (<) gration - FirstProject.shm

TRANSP  |NOSCALE |NONE

SENEE

kR

In principle, everything is ready to start working with the project, but for the convenience of work it is better to qEireoneters

according to the parameters of the projected vessel.




Create Structure Blocks Project.

As shown below, the new project has only one block. The same block is the.current

_‘J Shape Maker v2.10.7 Jan 9 2018 (] Marine Software Int
i File Edit View ¢ Settings Tools

As mentioned earlier, all new project items will be in this current block. The block name and the structure of the peckgecablbe
easily changed at any stage of design, but to properly organize the project from the bggiptiinip it now. In oder to change the
name of the block just click the left mouse button in the Block Name field and specify a new name.
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i File Edit View Draw Modify Settings Tools

s0C 1l COLOdets dzd yd .
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Let Hull 0 will be the root block of our project_et's create the fore ship, aft ship and parallel mididsdgks. To do this, rightlick
on the block name and select the appropriate command from thelainopmenu
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i File Edit View Draw Modify Settings

Delete
Explode
Include

Import

Set As Current
Exit Entry

Set Entry
Locked
Expand visible

Show all

Quick View
Properties

After that, a block with the default name will appear in our block.
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=- )& Hull 0

) Noname

Change the name as shown above. The rest of the blocks aceealtsnl in the same way.
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i File Edit View Draw Modify Settings Tools

=- )58 Hull 0

(5 Foreship
58 Midship
)& Aftship

Note that each new preddbck automatically becomes curre®ll newly entered elements will fall into the currdaibck.



In order to change the currdsibck Just leftclick on the folder icon next to the block name. Since in our example we will work first
with thefore shipwill make the appropriatelock current.
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QR QHERQ | ME DL EE

@'ﬁ Foreship
)5 Midship
75 Aftship

Specifies the grid.

Once we have decided on the structure of the project blocks, it issagegeo take one more step before the start of the imarket

the grid of the lines drawing. The grid plays a fairly important role in the project. The maximum dimensions of the puajtected

of the vessel's hull are determined on the grid. Thkigmalso used to construct the hull sections of the vessel. Grid section numbers
can be used to specify point coordinates. The specified grid can also be used to output a lines drawing.

You can change the default grid value by using the followingncana.
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,.-'-{a- Object snap

Current Plane

) Foreship Current Point

o )[E8 Midship
o E’I Aftship

(i B @

Section Plane
Elements Visibility
Set By Element b

i

Cursor k
Selection Type
Current Surface

Grid

GIEPN

Color

A@EE AN SENE

or from the toolbar Setting




Change the default grid value in the dialog box

Change Shape Maker Configuration *
Coordinate system and Grid
&+ dhscise X " Ordinate Y " Mpplicate Z
Direction of axis: Mumbering of sections:
(* |eft to ight {* negative
" right to left (" positive
Position of zero section: |E' Intermediate sections: |0
Grid {begin, end and step): Additional sections:
0, 100, 10
£ > £ >
QK | Cancel

The default value grid is an option that is unlikely to be used for our purposes. So in the longitudinal directionfisrses1Zero
rib is at thebeginning of the coordinate system, and the last at a distance of 100 m from the begfiooandinate system&pacing
between frames s&t 10 m

We introduce the following values for our project
- In longitudinal direction3, 72, 0.6,

- In the transverse directiof, 9, 0.6

- In vertical directiorD, 15, 1

All specified values are entered in meters. The first parameter shows the position of the start section, the secondlipanantiéer
position of the end section, the third parameter deipasing The interval between the start and end sections should be equal to the
number ofspacings Otherwise, the program will generate the following error message.

ShapeMaker v2.00 x

! k Error # S incorrect data

The program supports almost any option to specify the grid. You can sgirecitjon of the coordinate axekhe zeresection

position and the direction of the section numbering. Also, if neceséamycan add intermediate sections, such as intermediate
framesand additional sections. The program also supports several inteftralfifferent spacing values. It is important to note that
the beginning of each new interval must coincide with the end of the previous one. Otherwise, the program will issue &m@ssag



ShapeMaker v2.00 ot

5

,h Error # 5 incorrect data

For more information about specifying a theoretical dngvgrid, refer to the user's Guide.

In our case, the parameters of the lines grid are as follows:
-In longitudinal direction

Change Shape Maker Configuration >
Coordinate system and Grid
— (% Bbscise ¥ " Ordinate Y " Applicate 7
Direction of axis: Mumbering of sections:

% |eft to right i negative
™ right to left " posttive

Position of zero section: |0 Intermediate sections: ID

—(Grid {begin, end and step): —————— — Additional sections:
-3, 72 06
£ > £ >

oK I Cancel




-In transverse direction

Change Shape Maker Configuration

Coordinate system and Grid

—" Abscise X

Direction of axis:
* to you
™ from you

" Applicate 7
Mumbering of sections:
o negative
& positive

Position of zero section: |0

—(Gnd (begin, end and step):

0.9.06

Imtermediate sections: Iﬂ

— Additional sections:

QK I Cancel




-In vertical direction

Change Shape Maker Configuration

Coordinate system and Grid
—" Mbscise X " Ordinate Y + Hppicate Z
Direction of axis: MNumbering of sections:
&+ downtoup % negative
" up to down i postive

Position of zero section: |0

0,151

—Gnd (begin, end and step): ———— — Additional sections:




Modeling the fore ship.

After you have made all the necessary installations to start working on the project, let's move on to the fore ship Tiredfelneg.
ship of our project consists of three surfaces. It is a surface of a flat bottom, a surfflet sifla, passing in a vertical cylindrical
surface in a nose and the basic curved surface.

L




Specifies the boundary lines of the curved surface area.
Let's start modeling by specifying the boundary lines of the curved surface. This is the biigdinadithe flat bottom line, thetem
line and the flat side line passing into the contour of the deck. You can start entering boundary lines by using thedohowamnd.
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e 7] | Dimension
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or from the toolbar Creat

In the coordinate input line, enter tfiest point of the cheekbone line.

Input point: 36, & 0
After that the rubber thread from the just specified point will appear on the screen. Let's continue entering the next point.
Input point: 36, 8, 2

Now the line between the first and second points and the rubber thread passing fromrttigpeet will be visible on the screen.
This means that we can continue to enter the contour of our future surface. We introduce the following points sequentially

Input point: 71,9, 0, 14

Input point: §7.1, 0, 0




As you can seenimagebelow wehave enterethebilge radiudine, flat sidelines, stem and flat bottom line.

In order, To set a surfacd he contour must be close®o enable tooloical sna to point
and select the point with which the input began.

The closed path will look as shown below.




Click EscOn the keyboard or right mouse button to stop entering curves.
In the first approximation, the boundary lines are straight.

Let's go to the projectioRront ;

and edit the bilge radius line.
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Just click the left mouse button on the bilge radius line, change the position of the control points that apfiEateéde tangents at

the end points of thieilge radiudine vertically and horizontallyespectively. To do this, just set the tangents approximately, and then
refine by clicking the left mouse button with the Ctrl button pressed on the corresponding line of the control polygmsy. €ditieg

of the line we recommend to increase this amea larger scale. This is achieved by rotating the mouse wheel.

like this.

After editing, the curve should look somethin

To stop editing, press E€n the keyboard or right mouse button.



Let's move on to the projection PI i and change thghape of the flat bottom

line and the flat side.

Due to the fact that we work with fore ship we recommend to select the working volume of the fore ship of the window.




Change the line dhe flat side and stem.

It should be noted that unlike all other lines, the line of the flat side is a spatial line in our case. In this cammpler @hen editing
on a projection Sidgoints of the control polygon should be moved strictly veltsicalhis will keep the shape of the curve on the

ro'ection Plan. You can set the foIIowin cursor mode for orthogonal move of control points.

From the example above, you can see that the control points for making the line of the flat board oirttbsieape is clearly not
enough.
Add control points to the line for more freedom to edit the cuFeedo this, click with the left mouse button with the simultaneously

ressed Ctrbn the line that connects the control points of the curve polygon.

Theadditional control point that appears will allow you to get closer to the desired result. It is desirable that the phajettazha
horizontal tangent in connection to the top point of the stem. As mentioned above we do not want to change thihisHaqgean
the projection PlariTherefore, for the new control point, we will manually change only the vertical coordinate. To do this, you select

t his oint to edit and click Y or Y and edit the vertical
| Input point: 33,5333, 8.01961, 14

Since the top point of the stem has a height of 14 meters, we expose the same coordinate in the input string.
After that the curve will get more correct form.




In this way, our curves form a closed contour and, in thedpptoximation, have the required shape.




Sets and edits a surface patch.

You can set a surface on a closed path from the lines by using the following command.
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: File Edit WView Modify Settings Tools Help

Line
Rectangle
Point
Intersection

Cutout

Surface

"—? Murbs

& | Shell Plate

G siot

Driver
Approximation Points r

Divide

Tangent
Arc

J VY

Dimension

or from the toolbar Surfac@ﬂ!

Then, you must specify the lines that make up the gedientially. A line that has no topological link to the previous line cannot be
selected. The selected lines are highlighted in red. After all the contour lines are selected, clidnBnber program will create the
first surface of this project. Traurface will be represented by lines of equal parameter.
























































































