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Getting started
What is RhinoRobot?

RhinoRobot is a simple, easy to use and affordable robotic simulation and programming plugin for Rhinoceros 3D
that enables you to:

-Import a custom environment and a custom tool collection
-Manipulate the robot by its TCP

-Record frame positions

-Define custom frames along a curve or points with orientation options
-Simulate the toolpath with different axes configurations

-Run the simulation of a third-party points file

-Perform singularity, accessibility and collision checks

-Fully customize the post-processor

-Export the simulated program to your robot

-Export the simulation as .gltf to be read on any device, including AR/VR

System requirements

Hardware:

-Intel Processor i5 or better

-8 GB or more RAM

-1 GB disk space, SSD disk drive is recommended

-OpenGL 4.1 capable video card recommended with 4GB RAM min
-Internet connection for installation and activation
-Multiple-button mouse with scroll wheel is recommended

Operating systems:
-Windows 10 64 bits and Windows 11, with licensed Rhinoceros 7

Installation

If you don’t already have it, download the latest version of Rhinoceros 3D V7 (90-day trial period)
here: https://www.rhino3d.com/download/rhino-for-windows/7/evaluation

RhinoRobot5 is not compatible with older versions than the V8.

You are ready to install the latest version of RhinoRobot. You will find it here :
https://www.kinematig.net/fr/rhinorobot/telechargements/

After downloading the .rhi file just launch it with Rhinoceros 3D closed.

First start

At the end of the installation process, Rhinoceros 3D will start automatically.

If you cannot see the RhinoRobot panel, type "RhinoRobot" in the command line and the panel will appear.
Feel free to contact us if you have any trouble or question.

For a quick start up, go to page 9, "Starting a project".

License

RhinoRobot comes with a 30-day trial license, activation is automatic at first start, after accepting the EULA.
After that you can either geta standard license, that will be activated on a single machine, or a floating license that
will activate and deactivate itself with the cloud server automatically.
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User Interface
Displaying RhinoRobot

The RhinoRobot installation file will install the user interface inside Rhinoceros 3D.

To display the user interface panel, you can either right click in the panels area and check RhinoRobot, or type
“RhinoRobot” in the command line.

&

File succes

y saved as

Command: RhinoRobot

ot per i
CAU: i

[ Points [ Curves

Standard  CPlanes

Do8U ~Lp Het2e2=r,90649000e %100,

z
y
x

Perspective  Dessus  Face
End [Z]Near [ZPoint [Z/Mid [Z]Cen

CPlane 1688769

Set View

v6147.183

[VSurfaces

Display

Drote
Hint (4 Perp [JTan [/ Quad [ Knot /] Vertex

20000

[] Polysurfaces []Meshes [/] Annotations

Selet  Viewport Layout

Millmeters  BRobot

[ lights [] Blocks [] Control Points [/] Point Clouds (] Hatches [/] Others | | Disable ' Sub-objects

Transform  CuveTools  SurfaceTools  Solid Tooks ~ MeshTools  RenderTools  Drafting  Newin V6

Project || Disable

Grid Snan Orthe Planar Osnan SmartTrack Gumball Record History Fiter Minutes from last save: 1
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The Movements tab

RhinoRobot,

Movements | Configuration | Export

Cartesian

X0 = Y |0 = Z |0 =
Rx |0 = Ry |0 = Rz |0 =
Joint

Al A2 A3 Ad A5 AB E1 E2
Programmed

Frames type h
Distance between frames | 0.0 = Update calculations
Rx offset |0 = Ry offset |0 = Rz offset |0 =

Advanced offsets [_|

Open: Open a RhinoRobot project or model
Save: Save a RhinoRobot project
Save As: Save the RhinoRobot project with a different name

Cartesian
X, Y, Z: fields to enter Cartesian coordinates of the TCP
Rx, Ry, Rz: fields to enter Roll, Pitch and Yaw rotations of the TCP (in degrees)

Reset position: reset the position of the robot
Save position: save the position of the robot as a CPlane, it will be stored in the ‘Named CPlanes’ panel of
Rhinoceros, (see the Record Position Section page 22) and can be used to build a toolpath.

Joint
Al, A2, A3, A4, A5, A6: fields to enter articular positions
El, E2: fields to enter external axis positions

Programmed
Select curves: Select curves to program targets on

Select mesh: Select a mesh to program targets orientation on

Select points: Select points to program targets on

Frames type: Select the type of frame to use

Distance between frames: Distance between frames along the curve (in mm)

Update calculations: Disable the calculations of the inverse kinematics if needed

Rx, Ry, Rz offset: fields to enter a rotation offset of the frames (in degrees)

Advanced offsets: Apply offset to the toolpath with more option. See dedicated section

Play/Pause: Play and pause the simulation at the theoretical speed set in the Export tab
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The Configuration tab

RhinoRoboty

Movements | Configuration | Export

Frames

Base N* |0 * Tool N° |0 v
Axis corfiguration

Axis configuration | 000 W External TCP []
Configuration E1: @) Linear() Rotary Offset: 0 Filter 0 Pass. (
Align [] Axis ® X Y Z with @ X 74
Configuration E2: @) Linear() Rotary Offset: 0 Filter: 0 Pass: (
Align [] Axis ® X Y Z with @ X z

[] Exclude first and last targets of alignment configuration
Limits
Al -180 to 180

A2 -180 to 180
A3 -180 to 180
A4 -180 to 180
A5 -180 to 180
A6 -180 to 180
E1  -1000 to 1000
E2  -1000 to 1000

Display
Frame axis length |10 =

Distance between simulation steps |10 =

Activate || Deactivate | JFNLT-BMFHB-LFSRR-VXPVP

RhinoRobot 4.0.7.0 Kinematiq SA5 Online help

Frames
Base N°: field to select and display the preset base you want to work with
Tool N°: field to select and display the preset tool you want to work with

Axis configuration

Axis configuration: Choose the robot axis configuration

Configuration E1, E2: Select if you want a linear or rotary configuration and if the target axis must be continuously
aligned with the CPlane axis.

Offsets and filters can be applied if the axis is configured aligned

First and last targets can be excluded from the aligned calculation

External TCP: Flag to set the robot motions as referring to an external TCP

Limits

A1, A2, A3, A4, A5, A6, E1, E2: fields to enter the limits of your axis (in degrees)
Display

Frame Axis length: field to enter the length of the displayed axis frames

Simulation steps: distance between each step displayed between two programmed targets

License can be activated and deactivated on demand by the user, to change computer for example
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The Export tab

RhinoRobot,

Movements | Configuration | Export

Acc. (mm/s) 0.0 (5 Vel. (mm/s) 0.0 = Sm. (mm) 0.0 =
Theoretical cycle time

Export program

Collision check - slow!

Errors

Acc: field to set the acceleration (mm/s)
Vel: field to set the velocity (mm/s)
Sm: field to set the smoothing (mm/s)

Export program: Export the robot program

Export File path: Set the file path for the robot program export

Export simulation: Export the simulation as a .gltf file to be read on any device, including VR/AR
Collision check: performs a collision check between the tool and the robot, external axis, added objects
Error field: Displays a list of errors (singularities, axis limits, distance limits, collisions...)
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Starting a project
Load a robot

When Rhinoceros is launched, first click on the RhinoRobot panel or type “RhinoRobot” in the command line.
In RhinoRobot, Open the ready-made .3dm file of your robot.

Or. @r. @H. PL. M. L. EIN. @EG.. AAN.. JD... RRR..

=
@ Open X L
t « Doc » DocProjects v 'O | Rechercher dans : DocProjects @ Ne | =1
1 ~
Organiser Nouveau dossier > H e
. .
~  Nom Modifié le 1
3 Accés rapide - hith X@ Y
Comau_Racer3.3dm 10/01/2020 11:47 R
m Bureau b 4 = wth @ X Y
firstProject.3dm 10/01/2020 12:12 i
& Téléchargeme
& Documents A |
v >
Non1dufkhkr:‘ ~ | .3dm (*.3dm) b
Quvrir Annuler
Robot files are available here https://www.kinematig.net/rhinorobot/telechargement/
If your robot is not there, please contact us, we will make it available as soon as possible.
Bt b s b s B s -
E\\nsu(ci:s.m\lyszvedagt\\ Olivier\Drapbox\work\ Projets\KINEMATI 1Q\Doc\DocProj 3dm. <
[ Points [ Curves [ Surfaces [APolysurfaces [/1Meshes (7] Annotations [ Lights [7] Blocks [] Control Points ] Point Clouds [] Hatches [/] Others [ | Disable || Sub-objects

Standard  CPlanes  SetView  Display  Select  Viewportlayout  Visibilty Transform  CuveTools  SurfaceTools  Solid Took  MeshTools  RenderTools  Drafting  Newin V6

De8U~Lp 0 H~t«e2-70004890000 #5009,

o Or. mrn. Er. Br. B Iv.ou. Ev. mc. An. Fo.

i .

. RhinoRobot;

= [Csons ]

:‘,—_1 Norerments | Ganiguaton [ Epart

4.9, Catoson

9.8 X a8 Y =] z essfe]

=5 R & Ry o R nc|

Su B

Ao o ux e e e B

\ ﬂ"

T

ot s

g."—i 0 90 0 0 [] 0 0 0

21, p—

@7, ==

@, 5, Frames ype | Gurve wih Rhino X and Rhno 2 -
Length between rames | 10,0 5] Frames at kinks
Reattet [ o] Ryotiset [ o8 Reaitsat [ o8

y
x

MKMW

Perspective Dessus Face Droite <
] End [Z]Near [ Point [Z]Mid [ Cen [Z]int [ Perp [JTan [ Quad [Z]Knot [/ Vertex |  Project Disable
i

CPlane  x-1371367  v302528 20000 Millmeters  ERobot Grid Snap Orthe Planar Osnap SmartTrack Gumball Record Historv  Fiter Absolute tolerance: Te-05
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Click the Save As button in the RhinoRobot panel and choose a name for your project.

Be sure to always open and interact with a project through the “Open” and “Save” buttons of the RhinoRobot
Panel.

Now if you enter Cartesian values or modify the Joint values in the Movement tab of RhinoRobot, the robot will
move accordingly.

&8 firstProject.3dm (30 MB) - Rhino 6 Pack école Revente interdite - [Perspective] = X
Surface Solid Mesh Dimension Transform Tools Analyze Render Panels Help

[ACurves [ Surfaces [ Polys: hts [ Blocks [] Co ints [] Point Clouds [ Hatches [7]Others [ ] Disable || Sub-objects
Standard  CPlanes  SetView  Display  Select  Viewport Layout  Visibility sform  CuveTools  Surface Took  Solid Tools ~ MeshTools ~ RenderTooks  Drafting  New in V6
e i - : e
De8UnLf2tHewtesa? 79064890000 v¥1,00
o Or. ARr. @R, B BL. SV Su. EN. Mo AN Bo.
. RhinoRobot
= [ [Cswons
5 A
4,2 Cattesion
9.8 X[ soff] v 8l z %518
a2, i o Ry o] R ofg]
174 e e poson
£, F soint
as Mom m M s wm B o®
BRI
T A
2
=, w | [ ik w| [s1] [w] [0 o
3 j p—
Y, e e e
4 [[selctounes |
@, o, Frames type | Gurve with Rhino Xand Rhino 2 2
Length between frames | 10.05] Frames atkinks [7]

Reotisel [ of] Ryottel [ 5[5 Rectsat | o[8]

"y

Perspective Dessus Face Droite < ’
[nd ZINear (Point [ZIMd [ Cen int (2] Perp [1Tan (2] Quad [Zknot [ZVertex [ Project (1 Disable
CPlane ¥ -280.768 v 1457294 70000 Milimeters  EBRobot Grid Snan Orthe Planar Osnap SmartTrack Gumball Record Historv  Filter Absolute tolerance: 18-05

When you save your first project, two files are created, a Rhinoceros .3dm file that contains the geometries and a
Grasshopper .gh file that contains the programming part. Those two files are connected through their name.

firstProject.3dm 10/01/2020 12:01 Rhino 3-D Model
&a firstProject.gh 10/01/2020 12:01 Grasshopper Definiti...

You should always open and save the Rhinoceros .3dm file via the RhinoRobot Panel so that its Grasshopper
counterpart can be opened at the same time and be linked with it. If you click on the Grasshopper icon or type
“grasshopper” in the command line, the already opened .gh file will be displayed.

Any robot environment can be added to build a full robot cell. Simply import any supported file format into
Rhinoceros:

.3dm .3dmbak .rws .3mf .3ds .amf .sat .ai .dwg .dxf .dae .cd .x .e57 .dst, .exp .emf .eps .off .gf, .gft .om .kmz .gts .igs,
N

ges .lwo .dgn .udo .fbx .

scn .obj .csv .x_t .pdf .ply .asc,

.CSV, .Xyz, .cg0_ascii,.cgo_asci, .pts .txt .raw .m .rib .svg .skp .slc .sldprt, .sldasm .stp, .step .stl .vda .wrl, .vrml, .vi .gdf
.wmf .x3dv .xaml .xgl .zpr

10/35
Kinematig SAS 2015-2021. All Rights Reserved.



RhinoRobot User Manual

Setting up a tool
First make sure that the current CPlane is the Rhino World CPlane

To set up a tool, first import in Rhino the geometry you want to use as a tool. You can either open two sessions of
Rhino and copy and paste geometries or import as a block and then explode it.

6.165.3dm (3 MB) - Rhino 6 Pack école Revente interdite - [Perspective] = X

File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Panels Help

added to selection.

[ Points [ACurves [ Surfaces [ Polysurfaces []Meshes [] Annotations [ Lights [] Blocks [Z] Control Points [/] Point Clouds [] Hatches [] Others || Disable | Sub-objects
Standard CPlanes Set View Display Select Viewport Layout Visibility Transform Curve Tools Surface Tools Solid Tools Mesh Tools Render Tools Drafting New in V6
fr e T e el - o - K < ™

De8lnip S Hwwtee? 790089000 “95,00

[ ‘m"" Or.. RRR.. @R. [@H.. BL. M. L. EN. @6 Noti. Blo..

RhinoRobot;

[om ] [ ] [Coene |
Movements | Configuation | Export
o () [100 0[] Vel (i) [ 400 smom) | 50f8]
Theoretcal cyce time 00h 00m 005

Bpot | | o\RinoRobotprog pal

[ Rt ]

Enors

Sl ¥ P RO H I

CICE T FL B T Y TCRRois

"y
x

N ]

Perspective Dessus Face Droite <
tnd ZINear (Point [ZIMd [Z]Cen Zint (2] Perp [1Tan (2] Quad [Zknot [ZVertex [ Project [ Disable

CPlane % -4200234 v 4249.140 20000 Millimeters  BRobot Grid Snan Orthe Planar Osnan SmartTrack Gumball Record Historv Fiter CPU use: 03 %

Make sure the robot is at his default angle by clicking on the reset position in the RhinoRobot panel, then place the

tool on the robot flange using the Rhino “orient” command.
Ty :
[V Points [ Curves [ Surfaces [ Polysurfaces [/]Meshes [/ Annotations.

[ lights [ Blocks [7] Control Points [] Point Clouds [/] Hatches [/] Others | | Disable | Sub-objects

Standard  CPlanes  SetView  Display  Select  Viewportlayout  Visbilty Transforn  CunveTools SurfaceTools  Solid Took  MeshTools  RenderTook  Drafting  Newin V6
Do~ P H~t2e25r90649000e #1080,
A Perspective |- Or.. RRR.. FR.. @H.. BL. M. L. EN.. WG.. Noti.. Flo..

RhinoRobot;

o] [0 e

1 Movemens | Configuration | Export
L e (rms) (100 0[] Vel (i) [ 400f@] sm o) [“50fg]

Theoretcal cyce time 00 00m 005

%
X ([emst] [crwnmossa
[ Run cosion chock - siow! |
Enors
X
d|
Hyperinic
Description
URL
Perspective  Dessus Face  Droite >
[Ztnd [ZINear (2)point (ZIMid [Z]Cen (Zint (2] Perp [JTan (2] Quad [Knot [ Vertex | Project | Disable
CPlane %0000 v0000 20000 Milimaters  MRobot Grd Snan Ortho Planar Osnan SmartTrack Gumball Record Historv Fiter Avalable ohysical memon: 1681 M3

Once it is in place, select the tool geometries and type “block” in the command line, type 0 and press Enter to set
(Rhino World 0) as the base point and name your block “RR_Tool”, replacing the default existing block.
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Now you have to set up the TCP plane, right click on the RhinoRobot panel tab and make sure “Named CPlanes” is
checked, then click on that tab and select the already existing RR_TCP plane.

Type “CPlane” in the command line and place the plane where you want it to be on your TCP.

&8 setupTool.3dm (22 MB) - Rhino 6 Pack école Revente interdite - [Perspective] = X

File Edit View Curve Surface Sofid Mesh Dimension Transform Tools Analyze Render Panels Help

CPlan <0.0000.0000000> (All=No Curve Elevation Gumball Object Rotate Surface Thiough View World 3Point Undo Redo) o
Command: =
[ Points [ Curves [ASurfaces [APolysurfaces []Meshes (7] Annotations [ Lights [ Blocks: [] Control Points [ Point Clouds [] Hatches 7] Others | | Disable | | Sub-objects

Standard CPlanes Set View Display Select Viewport Layout Visibility Transform Curve Tools Surface Tools Solid Tools Mesh Tools Render Tools Drafting New in V6
o o o DR ST AL mon| §

&

Or.. RRR.. @FR. [@H. BL. M. ©u. EN. W6 Noti. Q0.
B X®@

8 “Word Top*

[ “world Front*

8 ‘worid Right*

[HRR Base

MR 1

HrR E2

e

AR World

z
y

—
Perspective  Dessus Face Droite <
[ZEnd [Z]Near [Z]Point [Z]Mid [ Cen [ZInt [ Perp [1Tan (/] Quad [ZKnot [/]Vertex | | Project Disable

CPlane  ¥-684512  v454757 20000 Millmeters  BRobot Grid Snan Orthe Planar Osnan SmartTrack Gumball Record Historv Fiter Absolite tolerance: 1a-05

Orient it the way you want with the rotate CPlane command in the CPlane tab. Lastly save the new TCP CPlane by
right clicking the RR_TCP in the list of the Named CPlanes and select “Save current CPlane as named CPlane”.

3.

ivienC TIQ\DoAL 3dm
Command: =

[ Points [V Curves [VISurfaces | Polysurfaces [/] Meshes [/] Annotations [/ Lights [] Blocks. [/] Control Points [/ Point Clouds [] Hatches (] Others | | Disable | | Sub-objects

Standard  CPlanes  SetView  Display  Select  Viewportlayout  Visibility  Transform  CurveTooks  SurfaceTooks  Solid Tools ~ MeshTools  RenderTooks  Drafting  Newin V6
A - 7 S ® o . 2 o o | &
o kg & w M o o oD be [l W o L g ge L wow| &

3

Or.. RRR.. FR. @H.. BL. M. ©L. EN. WG. Not.. Q0.

PP e ]
Y

£

as {2 Save CPlane As Named CPlane X
NV Save current CPlan settings as:

z
y
Perspective  Dessus  Face Droite

[ End [Z]Near [ Point [ZIMid [] Cen [int [ Perp [JTan (] Quad [FKnot [7Vertex [ IProject [ Disable
CPlane ¥ -435.146 v-113854 20000 Milimeters  ERobot Grid Snap Orthe Planar Osnap SmartTrack Gumball Record History  Filter Available ohvsical memory: 1444 MB

Save the project, the tool is now attached and moves as you move the robot.
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Setting up multiple tools and bases
You may repeat the above process (setting up a tool) to add multiple tools, just increment the name of the new
tool: RR_Tool_1, RR_Tool_2, ... And then add the corresponding named TCP CPlanes: RR_TCP_1, RR_TCP_2, ...

A base is already set up in the robot file you downloaded from us, to change it or add multiple bases, follow the
same process as for the tools, just name your blocks RR_Base, and then RR_Base_1, RR_Base_2,... and define their
corresponding named CPlanes RR_Base, RR_Base_1, RR_Base 2, ...

Or. gRr. @H.. PL.. M. =i EN.. @Ec.. @AN.. LID.. RRR..
V4 e @

*World Top*

*World Front*

*World Right*

RR Base

RR_Base 1

RR_ET1
RR_E2
RR_TCP
RR_TCP 1
RR_TCP 2
RR_World

You will be able to specify the tool and the base you want to work with inside the “Frames” part of the

RhinoRobot;

Movements | Configuration | Export
Frames

Base N° 1 @ Tool N° 2 E

Axis configuration
Axis configuration | ggg v

In Grasshopper, you can get the tool and base number by using two Integer variables named “RR_ToolNbr” and
“RR_BaseNbr”. They will be automatically affected when you change those numbers from the RhinoRobot
interface.
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Setting up external axes
First make sure that the current CPlane is the Rhino World CPlane

Please repeat the general process of the previous section (setting up a tool): import your geometries, set them in
place and then create a block with (Rhino World 0) as the base point. Name it appropriately (RR_E1 or RR_E2 more
coming on this subject), set up a dedicated named CPlane RR_E1 or RR_E2.

You can configure one or two external axes, which can be linear or rotary.

Linear axis
The linear axis will move along the y axis (green) direction of the named CPlane RR_E1 or RR_E2.
Those CPlane must be placed at Rhino World 0, and only the direction of the Y axis will matter.

Pack é

e Soid Mesh
ine penes.

File successfully saved as CA\Users\Ol i 3dm
Command: <

[ Points. [ Curves [ Surfaces []Polysurfaces [/]Meshes [2] Annotations [/] Lights [/ Blocks [ Control Points [] Point Clouds [] Hatches (] Others | | Disable || Sub-objects
Standard CPlanes Set View Display Select  Viewport Layout Visibility  Transform CurveTools  Surface Tools Solid Tools Mesh Tools  Render Tools Drafting New in V6
oo ® ot e Rl L DAl s G

Or.. RRR.. [N Gr. @H. BL. M. O L. WG Noti.. Flo..

NS B¢ Xe0
{aA [ *World Top*
B 8 World Front*
~ [ world Right*
b)) HRR Base
&, MR 1

4, ‘%‘ :nn P

. X

g‘& (M save CPlane As Named CPlane X ‘ B RR World
g Q Save current CPlane settings as:

X b
R

4
a9,
ot e
I

Vo
2 x

Perspective  Dessus  Face Droite <
[Aend [Z]Near [ Point [ZIMid [ Cen ()it [ Perp (JTan (] Quad [F)Knot [Z]Vertex | I Project [ Disable

CPlane  x-3640.180  v-502.027 20000 Millmeters  BDéfaut Grid Snap Orthe Planar Osnap SmartTrack Gumball Record Historv Fiter Minutes from last save: 1
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— X
\ Helr
Block base point =
[ Points M Curves M Surfaces [ Polysurfaces []Meshes [/] Annotations [] Lights [] Blocks [] Control Points [/] Point Clouds (/] Hatches [/] Others | | Disable | Sub-objects
Standard  CPlanes  SetView  Display  Select  Viewportlayout  Vishilty ~Transform  CuveTools SurfaceTook  Solid Took  MeshTools  RenderTook  Drafting  Newin V6
oo & o oot e Rl L DR L won | §
[N Perspective |- Or.. RRR.. N Er. @H. BL. M. OL.. B@G.. Noti. FlD..
AT .
) {5 Block Definition Properties X Rh I n 0 Ro bot 3
= Nome: | EE -] Opan = ===
CARY . Wovemonis | Confgurabon | Export
iption
a3, e
>y Base N* i) Tool N 8l
o, s configuration
@ g s confguration [ 000+
s Configwation E1 @ Linear() Rolary Asgn [] © X® YO Z with ) X® YO 2
gy i e g ey Bl mrecierae
I Yoy ExemalTcP [
~ % Hyperiink Limits
g m o
a 180 150
TS Description:
A2 [0 to [1s0
9
=30
“ A3 [0 ] 10 [150
")
e 3 M (50| to [130
Va4 6 o
&4 180 )
@)
&, E1 [a0 to [180

E2 [Tg0 | to [180

Display
Frame s lenght 0]
Sundation steps il
FINGON DB QVZR FOIFY

RhinoRobot 3 20,0 Kinemaliq SAS Online help

z
Y
L x

MKMW

Perspective  Dessus  Face Drote ¢
[ End [Z]Near [ Point [Z]Mid [ Cen [Z]int [ Perp []Tan [] Quad [)Knot []Vertex | | Project Disable

CPlane %0000 v0.000 20000 Millmeters  EDéfaut Grid Snap Orthe Planar Osnap SmartTrack Gumball Record Historv  Fiter Available phvsical memory: 1674 M8

The rotary axis must rotate around the Z axis (blue) of the named CPlane.

The rotary axis can be named E1 or E2, if you name it E1 you have to specify that E1 is rotary in the configuration
tab of the RhinoRobot panel.

RhinoRobot;

Open
Movements | Configuration | Export | Custom

Frames
Base N’ 1 @ Tool N' 2l

Axis configuration
Avis configuration | poop  ~
ICOﬂf'QLIfB"Oﬂ E1 () Linear® Rolary| Asgn [] © x@® Y Z with K@Y
Configuration E2 Linear® Rotary Aign [] ® X Y Zwith @ X0 Y
External TCP E]

External axis configuration
External axis can be setup as indexed, in that case the linear or angle value will be setup from RhinoRobot first
panel, or they can be setup as align/synchronize with the toolpath.

If an external axis is setup as align, the linear or angle value will be automatically calculated to follow the TCP along
the toolpath, with the chosen offset.

You can also add a filter value, that will filter the movement of the external axis to snap the value at certain

positions.
If a filter is applied, you can also add smoothing pass to soften or harden the snapping to certain values.
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Setting up a remote TCP
First check the External TCP checkbox in the configuration tab of the RhinoRobot panel.

RhinoRobot;

open

Muvgrrmtsr Configuration | Export 7 Custom

Frames
Base N' 1 E Tool N* 1 E

Axis configuration
Axis configuration | ppg v
Configuration E1 (@) Linear()) Rotary Asgn [] XeY 7 with X® YD :
Configuration E2 Linear® Rotary Aign [] ® x0 Y Zwith @ X0 Y 2
External TCP

Then follow the general process of the ‘setting up a tool’ section: import your geometries, set them in place and
create a block with (Rhino World 0) as the base point. Name it accordingly (RR_Tool).

What changes is that the CPlane RR_Tool you will set is not on the RR_Tool Rhino Block but at the location of your
choosing (your remote tool).

m Remote_TCP.3dm (22 MB) - Rhino 6 Pack école Revente interdite - [Perspective] = X
File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Panels Help

SUCCESSIUIY 1€dU 11 LAUSEIS\WIVIEN\WTORDOX\WOTKAFTOJELS \NINEVIA TIZ\FIQJELs RINURODOLREINOLE_ILF.5Urm

Creating meshes... Press Esc to cancel

Command:l

< >

Points Curves Surfaces Polysurfaces [/] Meshes [] Annotations [v]Lights []Blocks [v] Control Points [V] Point Clouds [v]Hatches [v] Others | | Disable | | Sub-objects

o
e

Standard CPlanes Set View Display Select Viewport Layout Visibility ~ Transform Curve Tools Surface Tools Solid Tools Mesh Tools Render Tools Drafting New in V6

D80 Lo Hw«tww2 v 90060890000 @500,

Or.. Gr. @H.. L. #M. ti. [EAN. @EG.. Noti. [ID.. RRR..
B¢ X2 @

[ *world Top*

u *World Front*

[ *World Right*

B RR_Base

[ERR E1

[ERrr 2

B
[ RrR_TCPO

ERR World

[ﬁ‘ » | Perspective Dessus Face Droite <
[VIEnd []Near []Point [V]Mid [“]Cen [ Int V] Perp []Tan []Quad []Knot []Vertex | | Project Disable

( L~292.GB z0.00 Millimeters  IDéfaut Grid Snap  Ortho Planar Osnap SmartTrack Gumball Record History Filter Minutes from last save: 1

All the frames of the kinematic are calculated by reference to the robot flange, so you have to set up the curves,
mesh or points in place on the tool with the robot in his default position.
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Moving the Robot

There are three ways to move the robot.

&8 UR_UR16e.3dm (17 MB) - Rhino 6 Pack école Revente interdite - [Perspective]

File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Panels Help
SULLESS Uiy 1040 1 LAUSErS, arm

X
SV \UOWT IS NI TG \ROUOS\UR_UR | -
Creating meshes... Press Esc to cancel .
Command:| <
[ Points [V Curves [ Surfaces [ Polysurfaces []Meshes [/l Annotations [] Lights [/] Blocks [] Control Points [/] Point Clouds (/] Hatches [/] Others | | Disable | Sub-objects
Standard  CPlanes  Set View

Display Select  Viewport Layout  Visibility  Transform  CurveTools  Surface Tools  Solid Tools
o o ® ot e Rl L DA

Mesh Tools  Render Tools
i Fae L won | §

Drafting  Newin V6

Or.. RRR.. MEN.. Er. @H. BL. M. O L. WG Noti.. Flo..

RhinoRobot;

opn [ ] [Csmen ]
Movernents | Configuration | Export
Cartosian
x i3] ¥ P z [
R R Ry g R 12[8]
Joit
A ) ) M P N £ 23
137 -0 9 101 87 0 o | |o
53, 3, Programmed
@, v,
@, 5, Frames ypo | Gurve wih Ao X and Rhino 2 -
Longthbotwoon fmos. | 105 Frames at ks
| Ryotiel | o8 Rectt [ ofg]

yl

I
Perspective  Dessus  Face Droite <

[Aend [ZNear [ Point [ZMid [ Cen [Z)int [ Perp [JTan [ Quad [Z)Knot [ Vertex [ Project
CPlane % 941771

MKMW
Disable

Grid Snan Orthe Planar Osnap SmartTrack Gumball Record Historv Fiter Memory use: 797 MB

V88971 20000 Millmeters BRR Robot

Cartesian movement

You can enter Cartesian coordinates as well as Roll, Pitch and Yaw.

RhinoRobot;

[ owen |
Movements | Configuration | Export |
Cartesian

X

Rx

o
«f§

Y

Ry L

-291 E
o

Articular movement
You can interact with the Joint handles or enter articular values

Joint

Al A2 A3 Ad E2
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Programmed movement
You can program a geometry-based toolpath in the program section. This is covered in detail in the following
‘Programming a toolpath’ section.

Programmed

St mosh
Frames type | Curve with Rhino X and Rhino Z v
Length between frames | 150 E Frames at kinks

Rx offsat 0 E Ry offsat 0 E Rz offset 0 E

Programming a toolpath

RhinoRobot consists of a Grasshopper program interacting with a Rhinoceros 3D interface. You can therefore very
easily integrate any Grasshopper definition to it and generate your custom toolpath. See ‘Anatomy of your
grasshopper project file’ for more information.

Grasshopper - movingUR" - X
Fle FEdit View Display Solution Help MetaHopper movingUR*

Params | Main Inlersect  Transform  Display  Kangaroo2  Melakopper  Kangaroc

0CCO00OREEEA » @
> 3

Q000 @hVeuw®
e 6 & =
[ e = e
@ Bl o -e-u s O 20 0

@ solution completed in ~5.2 seconds (170 seconds ago)

19/35
Kinematig SAS 2015-2021. All Rights Reserved.



RhinoRobot User Manual

Selections

Selecting curves
RhinoRobot will generate a toolpath based on the curve(s) you select, and optionally a supporting mesh.

ﬂ select.3dm (25 MB) - Rhino 6 Pack école Revente interdite - [Perspective] = X
File Edit View Curve Surface Solid Mesh Dimension Iransform Tools Analyze Render Panels Help
Select curves "
Select curves. Press Enter when done v
s =]
Points Curves Surfaces Polysurfaces Meshes Annotations Lights Blocks Control Points Point Clouds Hatches Others Disable | |Sub-objects
Standard CPlanes Set View Display Select Viewport Layout Visibility ~ Transform Curve Tools Surface Tools Solid Tools Mesh Tools Render Tools Drafting New in V6 @

oo & koo e R B LD A s | §

&7

Or.. GR.. @H.. BL. #M. L. [EAN. @Ec. QN EID.. RRR..
Rx -180 Ry o] Rz -180 A

S

o
4
()
s Reset position Save position
B
ey Joint
Al A2 A3 A5 AB E1 E2

A
L] ] ] ] []

d‘);g%@gopu'&;Q
SR AL R A IO RIRC ISR

Programmed

Select curves Select mesh
Frames type | Curve with Rhino X and Rhino Z v
Length between frames. m@ Frames at kinks

om
%

Rxoffset [ E Ry offset 7(]@ Rz offset 7{]@

v4

¥

#O

@‘ ” | Perspective Dessus Face Droite =
[]end [v]Near [V]Point [v]Mid []Cen [“]int []Perp [ ]Tan [v]Quad [v]Knot [V]Vertex || Project [ | Disable

o ] r1180.329 20.000 Millimeters  IlRobot Grid Snap  Ortho ' Planar Osnap SmartTrack Gumball Record Historv = Filter Available phvsical memory: 1871 MB

( O ]

ﬂ select.3dm (25 MB) - Rhino 6 Pack école Revente interdite - [Perspective] = X
File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Panels Help
Select Lurves .
Select curves. Press Enter when done v
Command:l &
Points Curves Surfaces Polysurfaces [v] Meshes [v]Annotations [v]Lights [v]Blocks [v]| Control Points [v]Point Clouds [v]Hatches [v]Others | | Disable | | Sub-objects
Standard CPlanes Set View Display Select Viewport Layout Visibility ~ Transform Curve Tools Surface Tools Solid Tools Mesh Tools Render Tools Drafting New in V6 @
-
w ik G @& & kot kRS LT A e §
N [Perspective |~ Or.. Gr. @H.. BL. #M. L. [EAN. @Ec.. AN EID.. RRR..
4
5 [ 180 Ry, 0 72 180 A
ND, | | S| S
() &
‘7)4 q Reset position Save position
o \; D‘ Joint
Al A2 A3 Ad AS AB El E2

CARY
L)
9.8
o,
LY
o

2] [@] [5] [] [2] [»] P ] [ ]

° Programmed
8,5 Select curves Select mesh
Y Ny Framestype | Curve with Rhino X and Rhino Z v]
T E{P‘ Length between frames. { 10. UE Frames at kinks
:",; U}} Rx offset l 0 E Ry offset 0 @ Rz offset [ 0 @

), =,
P E
HH

288, G,
[ﬁ, ” | Perspective Dessus Face Droite =

[V]End [v]Near [V]Point [V]Mid []Cen [“]int []Perp [ ]Tan [v]Quad [“]Knot [V]Vertex | | Project [ | Disable

g a 4 L665.997 20.000 Millimeters  IlRobot Grid Snap  Ortho ' Planar Osnap SmartTrack Gumball Record Historv = Filter Minutes from last save: 5

(

Selecting a mesh
Depending on the Frames type you choose, you may need to select a mesh. The selected mesh must be a single
joint mesh, and for good results it’s better to have a finely defined mesh with all its normals directions well aligned.
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Selecting points

RhinoRobot will generate a toolpath based on the selected points. The order will be the selection order, or the

historical one if you select a group of points.

ﬂ select.3dm (17 MB) - Rhino 6 Pack école Revente interdite (read-only) - [Perspective] = X
File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Panels Help
Lommana: _veiee n
5 points, 3 curves added to selection. v
Command: | [
Points Curves Surfaces Polysurfaces Meshes Annotations Lights Blocks Control Points Point Clouds Hatches Others Disable | | Sub-objects
Standard CPlanes Set View Display Select Viewport Layout Visibility Transform Curve Tools Surface Tools Solid Tools Mesh Tools Render Tools Drafting New in V6 &

D80 ~Lp ol «taa? v, 000689000 “#7,00,

N o

5]

u

WA ”  Perspective

[v]End [v]Near [V]Point [v]Mid [“]Cen [“]int [“]Perp [ ]Tan [+]Quad [v]Knot [/]Vertex [ | Project

Face Droite =~

Dessus

« g H ’7316.907 20.000 Millimeters  IRobot

Or.. Gr. @H.. BL. #M.. L. EN. @Ec. AN LID.. RRR. &
Ry, o Rz 180f |~

L] [ ]

="
i
i

Programmed
Frames type I Curve with Rhino X and Rhino Z ¥ |

Length between frames | 19

Rx offset '70@

Frames at kinks

Ry offset 70@ Rz offset 7()@

[ Disable

Grid Snap « Ortho | Planar  Osnap SmartTrack Gumball Record History ' Filter CPU use: 1.4 %

E select.3dm (17 MB) - Rhino 6 Pack école Revente interdite (read-only) - [Perspective] = X
File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Panels Help
Lommana: _ueiete "
5 points, 3 curves added to selection. v
Command: | =
Points Curves Surfaces Polysurfaces Meshes Annotations Lights Blocks Control Points Point Clouds Hatches Others Disable | | Sub-objects
Standard CPlanes Set View Display Select Viewport Layout Visibility ~ Transform Curve Tools Surface Tools Solid Tools Mesh Tools Render Tools Drafting New in V6 &

De80~Lo Dl
perspectve [

B e,
@,

™
= =1

[P, ”  Perspective

End Near Poin\ Mid Cen Int Perp DTan Quad Knut Venex " Project

Droite  =»

Dessus  Face

« o = st.ms 20.000 Millimeters  MRobot

Unselecting

“e? v 90649000@ 1,060,

OrF.. @R.. @H.. BL. #M. L. [EAN. @EG. QAN.. ED.. RRR..
R e ML o Re wofe] [

Save position

Al A2 A3 A4 A5 A8 E1 E2

[ | ] [e] [ws] [o ] [o]
Programmed

St
Frames type | Points. V|

Length between frames | 14 o

Rxoffset

Frames at kinks

Rz offset 705

[ Disable

Grid Snap  Ortho | Planar  Osnap SmartTrack Gumball Record Historv = Filter Minutes from last save: 4

You can unselect any curves, mesh or points by right clicking the according button
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Frame options

Frames type
If you have selected curve(s) the Frames type can be:

Programmed
Select mesh Select points
Frames type | Curve with Rhino X and Rhino Z v

Length betweq Curve with Rhino X and Rhino Z
Curve with tangent X and Rhino Z
Curve with Rhino X and mesh Z
Curve with tangent X and mesh Z

Rx offset

Points
Read file
Saved position (CPlane)

‘Curve with Rhino X and Rhino Z’
The frames’ X axis will be aligned with the Rhino X axis and the frames’ Z axes will be aligned with the Rhino Z axis.
‘Curve with tangent X and Rhino Z’

The frames’ X axis will be aligned with the curve tangents and the frames’ Z axes will be aligned with the Rhino Z
axis.

‘Curve with Rhino X and mesh 7’

The frames’ X axis will be aligned with the Rhino X axis and the frames’ Z axes will be aligned with the mesh
normals.

‘Curve with tangent X and mesh Z’

The frames’ X axis will be aligned with the curve tangents and the frames’ Z axes will be aligned with the mesh
normals.

If you have selected ‘points’ you have to select points as a Frames type.

If you choose ‘Read file’ as a Frames type, you will be prompted for a file containing points. The syntax of that file
can be standard 3d printing Gcode, or milling x,y,z,1,j,k for example, or even a custom reader from Grasshopper.
You can select multiple files

If you choose ‘Saved position (CPlane)’ the toolpath will be an interpolation of the saved positions in their names’
order.

Distance between frames
You can set the distance between the frames along the curve in mm.

Programmed
Frames type | Curve with Rhino X and Rhino Z v
Length between frames | 44 g E Frames at kinks

Rx offset 0 E Ry offset 0 @ Rz offset 0 @

Rotation offset

If you need to adjust the orientation of your curve frames, you can use the rotations’ offsets of -180/+180 around
the X, Y and Z axes.
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Recording positions

You have the ability to save a position of the TCP by clicking the Save position button. You can record as many
positions as you want. Each time you save a position it is saved as a named CPlane as ‘RR_Pos_xxx’ and it is linked
through a line to the previous position. If you select ‘Saved position (CPlane)’ as a “Frames type” in the

programmed movement part the TCP will follow a toolpath consisting in a polyline between all your saved

positions.
z select.3dm (17 MB) - Rhino 6 Pack école Revente interdite - [Perspective] = X
File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Panels Help
2 PUINLs, 5 LUIVES dUUed L0 Selecuon. "
Command: Delete v
Command: | =
Points Curves Surfaces Polysurfaces Meshes Annotations Lights Blocks Control Points Point Clouds Hatches Others Disable Sub-objects
Standard CPlanes Set View Display Select Viewport Layout Visibility Transform Curve Tools Solid Tools Mesh Tools Render Tools Drafting New in V6 &

De8U~Lp o H= x4

s -v, 9064900009, ",E&"u‘z%;@ o,

N o Perspactive |7 .. @R. @H. L. #M. L. EN. @Ec. @N. LD RRR..
a
j\‘ r)‘ R 1 R t A
=
@, hinoRobot;
>
™o o
& e
=y Movements | Configuration | Export |
H" %‘ Cartesian
X 608 ¥ 50 z 204
9.9, - — &
o Rx A] Ry (Al Rz 2]
180 15 180
% “ Reset position Save position
£ F Joint
a L Al A2 A3 A4 A5 A6 E1 E2
), oo
R
T
o ~,
o [
94 — 0 50 0 a79|  [s3 79 | fo [o
ooo E 1 1 |
aaa
o8 Ha Programmed
[ﬁl ” | Perspective Dessus Face Droite = nloot aloot h oloct nainks i
[V]end [“]Near [“]Point [“]Mid [/]Cen [“]int []Perp [ ]Tan [v]Quad [~]Knot [/]Vertex | | Project [ | Disable
i = = ‘7154.406 20.000 Millimeters  IlRobot Grid Snap * Ortho | Planar  Osnap SmartTrack Gumball Record History  Filter Available physical memory: 1981 MB
E select.3dm (17 MB) - Rhino 6 Pack école Revente interdite - [Perspective] - X
File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Panels Help
3 POINLS, 5 CUIVES dUUEU L0 SEIECUON. .
Command: Delete v
Command:l =
Points Curves Surfaces Polysurfaces Meshes Annotations Lights Blocks Control Points Point Clouds Hatches Others Disable Sub-objects
Standard CPlanes Set View Display Select Viewport Layout Visibility ~ Transform Curve Tools Solid Tools Mesh Tools Render Tools Drafting New in V6 &

2 P 2T

DegT~o0®
. Perspective |+

2,

o g
D, R, ==, %, %

\]A J‘
.
G

=]
&N\
a9,

L&,

o,
"’
¥

J

c

8, S

) W,
o ~
oF U&
9 A
ooo

s .
W, Perspective Droite <

[]End [v]Near [v]Point [v]Mid [“]Cen [“]Int [“]Perp [ ]Tan []Quad [v]Knot [/]Vertex

‘8014,656

Dessus  Face

« Y — 20.000 Millimeters  IRobot

| Project

" Disable

~¥,906,9890000 #0860,

OrF.. @R. @H.. BL..
& ="

8 ~world Top*

u *World Front*

B ~world Right*

u RR_Base
ERR_E1
[ERR 2
[ERR_Pos_000
[ERR _Pos_001
[ERR Pos 002
[ERR 1CP

[ rR World

P M... B Li..

Grid Snap - Ortho | Planar  Osnap SmartTrack Gumball Record History ' Filter Memory use: 617 MB
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E select.3dm (17 MB) - Rhino 6 Pack école Revente interdite - [Perspective]

File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Panels Help
3 POINLS, 5 CUIVES dUUEU L0 SEIECUON.

Command: _Delete

Command:l

Points Curves Surfaces

Standard CPlanes Set View Display Select Viewport Layout Visibility ~ Transform

Curve Tools

|
[
X

qr <>

Polysurfaces Meshes Annotations Lights Blocks Control Points Point Clouds Hatches Others Disable Sub-objects

&
w

Solid Tools Mesh Tools Render Tools Drafting New in V6

D80l ol «t2a2 - §,06489000@ V45,00,

OrF.. @R.. @H.. BL. #M. L. [EAN. @EG. @AN.. ED.. RRR..

| Perspective [~
R o
.
0] Rx 160[8] Ry 0[] Rz s0fg] [~
2 ot |
e
" ‘:)) Reset position Save position
.
o \‘ D‘ Joint
@,‘ "'1 Al A2 A3 A4 AS AB E1 E2
q,9,
9.,
=
9.4,
1" 2 0 o4 35 0 19 0 0 0
=2 1 |
I:g ° Programmed
8,5 Selectmesh Select points
= 2y Frames type | saved position (CPlane) 4]
T \:(F‘ Length between frames | 11 0@ Frames at kinks
:#I; U\‘y Rx offset OE Ry offset OE Rz offset OE
, =, -
N W PR ‘
" B,
@, - LIRS .
”

Perspective  Dessus Face Droite
End Near Point Mid Cen lnt Perp DTan Quad Knut Vertex Project

i = = ‘1737.186 20.000 Millimeters  IlRobot

Editing recorded positions

| Disable

Grid Snap * Ortho | Planar  Osnap SmartTrack Gumball Record History  Filter Available physical memory: 1867 MB

Named CPlanes are listed and editable in the ‘Named Views’ panel of Rhinoceros.
You can also copy and paste CPlanes and edit their positions. You will have to accurately rename the copied CPlane
for it to be treated as a Saved position for a toolpath. The pattern is RR_Pos_XXX.

Or. gr. @H.. L. M. =i EN. @Ec.. @AN.. LID.. RRR..

Y X @
& -world Top*
m *World Front*
B world Right*
m RR_Base

B RR 1
ERrr 2

ERR Pos 000
B RR _Pos 001
[ERR _Pos 002
ERR Pos 003

Restore CPlane

[ERR Pos 0
[ERR TCP Copy
[ERrRR Worlc Delete Named CPlane

Rename Named CPlane

Paste

Import Named CPlanes...
Save Current CPlane As Named CPlane...
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Advanced offsets

Advanced offsets

GhBranch Point X Y Z BRx Ry Rz Speed Command
=

0 0 0O 0O O ODOOD 40

Advanced offsets, if activated, is a way to add local offsets, as well as speeds and commands to the different
selected toolpath.
When activated, you will see the Grasshopper branch and points number next to the targets.

The offsets let you move and rotate the targets locally with a diffuse behavior, regarding the other targets.
If you want to apply a very local offset, set the offsets to 0 on the target just before and after the one you edited.

The advanced offset section also let you input extra points from the recorded position to another toolpath, like one
from a curve or a milling file.
To do so, just input the name of the recorded position CPlane to the Command section:

Advanced offsets
GhBranch Point

x|v|z
itlio 0 o [@]o
D 0 0

R« Ry Rz Speed Command
0 0 0 40 RR_Pos_000
0 0 0 40 RR_Pos_001

0 20

This can be useful for simply add entry and extraction points to a milling path, or simply add an extra position to a
trajectory.
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Customizing your RhinoRobot

Anatomy of your Grasshopper project file

Display the grasshopper definition of your project by clicking on the Grasshopper icon or typing “grasshopper” in
the command line.

A RhinoRobot definition consists of two main Grasshopper clusters (a cluster is a program within a Grasshopper
definition).

(Grasshopper - ABB* - o x
Fle Edit View Display Solution Help ABD
Paams | Mams  Sels Ve Cuve Suface Mesh Iniersect  Transtrm  Dwplay  Kangaroo:

‘9 Qe 00 00 A > @

@060 00OV eEEE > 4

T i T TR il ) i

0@ B30 0-

The first one, called ‘Targets, is where and how the targets are constructed.

Its INPUT parameters are primarily a list of geometries and other values passed on by the interface (the
RhinoRobot Rhino panel).

Its OUTPUT parameter is a list of frames.
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The second one, ‘Program’ is where and how the program can be exported.

Its INPUT parameters are primarily the list of frames given by the ‘Targets cluster called ‘RR_Targets’ and a path for
the file export. It contains the post processor specific to your robot or robot brand.
To enter a cluster, just double click on its name.

The name of the parameters is what allows the passing of the values between the interface and the Grasshopper
definition, for example the ‘Targets’ cluster is listening for some curves that the interface might pass on via a
RR_Curves parameter.

Between those two main clusters, you will find the Advance offsets component, who is responsible for applying the
advanced offset to you list of frames.
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Directly feeding geometry to the Grasshopper part of RhinoRobot

You can bypass the selection of curves via the interface and feed directly the Grasshopper part of RhinoRobot. For
example, you can connect your own Grasshopper definition to the RR_Curves container linked to the ‘Frames’
cluster and then bypass the curve selection system of the interface (the RhinoRobot panel).

Customizing your toolpath

You can also very easily customize or replace the default toolpath/set of frames created by the “Frames” cluster.
For example, you can add approach and retraction points to your toolpath as follows:

The only thing that you must continue to use if you customize you Grasshopper definition is the “RR_Targets”

component.

This component is the one that RhinoRobot will “listen to” for changes and where it will load the list of targets
from, in order to simulate them via the interface.

This link between the “RR_Targets” component and the RhinoRobot interface is established when you open a
project via the “Open” button.
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Customizing the RhinoRobot interface

Inside your Grasshopper definition if you right click an input component like a slider, button, toggle or panel, you
can select ‘Publish to remote panel’. A new tab appears in your RhinoRobot panel, called ‘custom’, where you can
find your custom published component, and you can add as many publishable components as you like.

reos

Grasshopper - select* O X
File Edit View Display Solution Help MetaHopper select*
Params | Maths Sets Vec Crv Sf Msh It Tms Dis Kangaroo2 MetaHopper Kangaroo LunchBox Elefront Human
(o -
6 6@ O@ G @ @ a L4 @ V] Point Clouds [v] Hatches [v]Others | | Disable | | Sub-objects
o OQ @ o @ [E C> & Solid Tools Mesh Tools Render Tools Drafting New in V6
e & & ke
[ Teoray — P ] e OFr Bia RRrn ENa SM Gre @iHe &7Lib ANo i B
ra > B D =
T I— T 208 082 RhinoRobot
Movements | Configuration | Export | Custom
|[ posX | © 436 X [436
| e
@ Enabled posY 0
(posy [ 00 - B
Slider type > posZ 232
Edit...
[posZ»I 232 o . Radius Circle 189
Edit Snapping...
Values 3
[Radius Circle | © 189 y
- : Expression »
Animate...
‘ Publish To Remote Panel
@ Help..
Publish this item to the remote control panel.
&

@ Autosave complete (60 seconds ago) 1.0.0007

lartTrack Gumball = Record History ' Filter Available physical memorv: 1815 MB

To edit your custom tab, click on the Grasshopper panel of Rhinoceros and click on the ‘edit’ button in the top right

corner.

Rhinoceros
3 Grasshopper
e O@ =]
2 Circle
[posX [436 ] ]
Lposy [217 ] ]
[posz [232] |
| [ 189 | Radius Circle]

It is also possible to use a completely different interface for your project, for example if you are reselling
RhinoRobot to your client with a custom machine, or if you need a lot of new controls and don’t need the default

ones.

This is made possible using the RhinoRobot_Core API that you (or we!) can include in your custom Rhinoceros

plugin.
Contact us for more information on the subject.
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Customizing the Post-processor
As the post-processor is pure Grasshopper programming (as well as in the “Frames” cluster), it’s fully open and you
are completely free to customize it for your needs, by adding custom commands, sub-programs, etc.

Grasshopper - [Edit: Program]* = X
File Edit View Display Solution Help MetaHopper [Edit: Program]
Params | Maths | Sets Veclor Curve Surface Mesh Intersect Transform Display —Kangaroo2 MetaHopper Kangaroo LunchBox  Elefront  Human
00RO OEEHEA »
- [ - ‘
Q000 Ve s s
@ 0 o

o 6 & B

0P 20 -

o a H
1,0,-1,17;
VAR extjoint ex :
[0,0,0,0,0,0];
PROC main ()
ConflL \Off;
ConfJ \Off;
{0}
ENDPROC
ENDMODULE

{ bofore |
(T orter

Prog name

@ Autosave complete (40 seconds ago) 1.0.0007

Project naming and Post-Processor matching

When you open a .3dm file via the RhinoRobot panel

-it first looks for its Grasshopper counterpart (a file with the same name and a .gh extension)

-if it cannot find it, it looks into the filename for the brand name of a robot, before a *_’ character

-if it cannot find a match, a generic post-processor file named Other.gh which contains a standard points and
vectors post processor is opened.
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Extra variables

There are extra variables that are passed to the Grasshopper definition that you can use in a custom project. Those
are not present by default by you can simply add them and name them correctly to see them updated as the
simulation is played:

Panel

Sk @Al b L)

RR_Flange: Current flange plane position calculated by the FK engine, available only if external TCP mode
RR_TCP: Current TCP plane position calculated by the FK engine

RR_i: Index of the current simulated position

RR_AxisValues: Axis values of the current simulated position

RR_Targets_out: List of saved position CPlane

RR_FKValues: All the axis values calculated by the IK engine for the current list of Targets
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Simulating the toolpath
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om
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Rtz

Joint
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Programmed
Select mesh Select points.
Framestype | Saved position (CPlane) v
Length between frames | 10 o @ Frames at kinks
Rx offset 0 @ Ry offset 0 E Rz offset 0 E

If you press the next button the robot will go to next the simulation step. Those simulation steps are different from

the actual programmed frames.

The simulation steps distance can be set down in the “Configuration” tab. You will find a ‘Display’ group of
features. Frame axis length is self-explanatory and allows you to hide or enhance the frames display.

Movements | Configuration 'Expun

15

Frames
Base N*

Auis configuration
Ayds configuration | ppp v
Configuration E1 (@ Linear() Rolary
Configuration E2
External TCP O

Lineari® Rotary

Limits
Al | 480 | to | 180

A2 | .q80 | ' | 180
A3 |.q80 | ' | 180
A4 | 180 | o | 180
A5 | qg0 | 0 | 180
A6 | 180 | ' | 180
ET [180 | to [180

E2 | qa0 | o | 180

An [
Asgn [ @ x

XeY

Tool N°

2f¢]

7 with oY

Zwith @ XY

Display

Frame axis lenght

m@
10@

Simulation steps

Licanse check

RhinoRobot 3.2 0.0 Kinematiq SAS Online help

You can also simply scroll the simulation track bar or press play for an automatic simulation at the theoretical

speed set in the Export tab. Note that if your computer is not capable of rendering the robot positions at this set
speed, the displayed simulation will be slower than reality.
To get a more accurate simulation speed you can render your simulation in “Wireframe” view.
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Testing different axes configurations

You can test up to 8 different axes configurations to find the best one for your program (note that depending on
your robot type and the chosen movement types, this axes configuration may not be chosen by the real robot).
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Running a collision check

In the export tab you can click to run a collision check.

A list of potential problems will be displayed underneath at the end of the check. In this collision check, you have
the possibility to add any chosen geometry that will be tested for collision with the tool.

Note that the robot itself, the tool and the external axis geometry are already included in this collision check.

As it tests every single simulation step for collision, this check can take very long, depending on the length of your
toolpath and computer power.
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Exporting the simulation
You can export your simulation, including the environment and the Grasshopper customs display.

The export format is .gltf/.glb, and the file is named and exported as the program file path.

GITF is an open file format to contain and display 3D geometry and their animations, its creators have described it
as the "JPEG of 3D." more information here: https://en.wikipedia.org/wiki/GITF

The exported .gltf/.glb simulations can be read on any PC/Mac natively, as well as in web-browser on online viewer
like https://gltf-viewer.donmccurdy.com/, shared and embed on website like https://sketchfab.com/ and view on
almost any VR and AR goggles.
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Exporting the program

When you are done with your frames construction, and satisfied with the simulation, you can set the acceleration,
the velocity and the smoothing for the toolpath, a theoretical cycle time is also displayed.

You can export your program as a robot program file by clicking the Export button.

RhinoRobot;

'| Movements | Configuration | Export | Custom
| Acc. (mm/s) 100_0 Vel. (mmis) 70@ Sm. (mm) 2_0

| Theoretical cycle time 00h:05m:20s

Export C:A\RhinoRobot'PROG.JBI

Run collision check - slow! |

Errors

DEF prog(prog)

= avec RhinoRcbot
.kinematig.net

;FOLD DECL
;ENDFOLD

;FOLD INI
;FOLD BASISTECH INI
GLOBAL INTERRUPT DECL 5 WHEN $5TOPMESS:
INTERRUPT ON 3
0 )
STECH INI)

E DO IR_STOPM ( )

ENDFOLD (INI)

S$BASE=BASE_DATA[1]
S$TOOL=TOOL DATA[I]

PTP XHOME
:Fold trajo

S R S SR S S O RO Y

ix
ix
ix
ix
ix
ix
X
X
X
ix
X
X
b ¢
b ¢
b'd
X
b'd
x
X 8
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