Bforartists 4 Reference Manual - 19 Editors - Drivers Editor

«{'y 19 Editors - Drivers Editor

Table of content

DIFIVETS EIOT ..ttt et ettt e st et e st e e bt e s st e e s e e sab e e bt e e meeebeesabe e st e ease e seesaseeeennseeeennnes 3
THITIE CUISOT...cuiiiiiiiiiiiiieiit ettt st et s bt e e aa e e e ba e e s ba e e s bs e e s bbaessabeesbaeesbaeesbbeesabbaaeeessansnnees 3
FoCUIVES. ...ttt et sttt st e s st e e s ab e e s bt e e e st e e e sb e e e baeeeabaeeeseeamnbateeeesnnnaeeeeas 4
HANAIES.....eneeeeee ettt et b et b et b et et b e ab e e a e b e et sae ettt e e e et e e eab e e e b e e eane 4

VIEWPOIT INAVIZATION. ¢ ..eteiiiieiiitiiiie ittt ettt e e e et e e ettt e e be e s et eeeeabeesesbeesmbeesabbeesennbaaeeesesnsrateesaannnn 4
VIEWPDOTIT NAVIZATION. ..ceiiiuitreerieitieeeeiitteeeertteeeeetteeeeeteeeesenraeeseesrteesesnseeessesraeesaasssteesesnseaessansraeesesnssteessssneessns 4

Dope Sheet Channel CONEXE IMENUL.........ceerueiriiirriiieeriieeeiteesiteeesiteesseeessseessseesssseesssseesssseessssesssssessssssssaeesssssnns 4
Frame selected Chanmels..........c.couiiiiiiiiiiie ettt sttt st sr et sab e n e e 4
IMULE CRANNEL....c..eiiiiiie ettt s et e st e bt e st e e bt e s st e e b e e st e e bt e ssteebeesabeeabeeennesseenanes 4
UNMUEE ChANNEL.....oiiiiiiiiiiieeet ettt ettt et ettt s st e bt et e s st e beebe s st e bt e beeeabeeeneesane 5
Protect CRAMNELS......cc..oiiieeeee ettt ettt e st e bt e st e e bt e s ae e s be e e at e e bt e sat e e e e anae e e nreeean 5
UnProtect CRANMElSs..........oouiiiiiiiiiee ettt ettt st b et b e et e et e et e e s abeeeabeeeanees 5
GIOUP CRANNEIS. ...c.uiiiiiiiieeiieeeeeet ettt ste e st e e sate e s sabeessaeeesbaeesssbeessteesssaeesasaeesssaessnssssaaeeessnsnsnees 5
UNGIOUP CRAMNEIS. ... .citiiiiiiieieieeeteet ettt ettt et s ettt s st e bt e b e st e b e e besae e bt et e e sabeesmseeeaneenanee 5
Toggle Channel Editability........coociiiiiiiiiiiiiieiiee ettt te e s saae e sbae e s aa e e staeessbraaeeessnsnneas 5
Extrapolation Mode SUDITENUL........cc.tiiuiriiriiiiiieriteteeteetere ettt ettt et b et sbe st st sbeete s e esbe s naeeane 5
EXITAPOIAtiON MO . ...c..uviiiiiieeiieeeieeete ettt et e et e e st e s sate e s aae e sbbe e s bt e e sssaeesssaeesasaeesasaesensssssaeeessnnnsnees 5

Constant EXtrapOlation.........couiverrierieniriertentesteeteee ettt ettt sttt s e s bt e bt st e s st esbeetesaeessesaeentenas 5
Linear EXIrapOlation.......cuciicieiiiieieieeieiieesiee et e ssieessie e e sieeesiaeesaaeessaeesssaeesssaeesssaeenssaesssssssseesssssssseeessnnnns 5
IMAKE CYCLIC . euttiutiriietteieetee ettt ettt et b e st s bbb e bt e b e e b e s st e bt et e e st enbeebesatesmbeeenbeeenneenas 5
CLEAT Y CLIC. etutteiitieeeite ettt ettt ettt e e e st e e s be e s ab e e s at e e e st e e sssaeesasaeesssaeesssaeenssaeassseeansseenssseenssaeensseeanns 5
EXPand CRANDELS........cocuiiiiiiieieeeee ettt ettt et b et s bbb s st ettt e st e e s b e e e b e e eaee 5
COlIaPSe CRANMEIS.......ciiiiiiiiiieiriee ettt ettt e e te e st e e ste e s s abeessateesssteeessseesssaessssaeassseeessnssssnaeeesnssssnaeeean 6
IMOVE SUDITIENUL ... ettt ettt sttt et e b e st s bt e bt et e bt e be st e sst e be et e eneesbeeaseeateseensenan 6
Delete CRANMELS........oiiiiieeie ettt ettt et e st e e bt et e st e s st e e bt e s bt e sab e e st e easeeeseeeabeeeanneeeeaneeean 6

F-Curve COonteXt IMBIMU........cooviiiiiiiiiiiiiiiiiiiienrt ettt ettt sa e saa e e s saa e e s ba e s s bsessasesssbeesenaeesenneesennnns 6
{10] 1) 20O RO OO O PP SO PO PO P O P OPPTORRRPPPPPRRRPRRE 6
PaSTO...ceieiiiiie e b e a e e st e s b e e s be e e s aaaa e e s 6
PaS FLIPPEA. ... .eeiiiieiiieieieeeee ettt ettt e st e e st e e e s teessate e s abeesssaeesssbeessbeeensbae s sbae e ateeeabeeesaeeebaeeetaaes 6

Last operator Paste Keyframes / FLIPPed........c.cocueruiiriiiiiniiniiiienieeeieetceeiesteeeeteetesre et 6
OFESRL. ettt ettt ettt et h et et e bttt ea b e bt et e e st e eh e et e et e eh e e b e et e eht et e et e saee e baeeaneeeas 6
37751 T P OPPROPPPN 6
FLIPPEA. .. ettt ettt e b e sttt e st e e bt e e a bt e b e e e a b e e bt e e ae e e b e e e ateenbeeeaeeeneeean 7

HANALE TYPE.. ettt ettt sttt et st e b e et s bt e bt et e e bt e bt st e s bt e bt e b e e he e bt st e enaeeenneeeaee 7

Last Operator Set Keyframe Handle TYPe........cccveriieiiinieiiiiecieeieesteeit et e ereeseeeste e e s aesseaesaaessnaesensneans 7

37751 TPOPPOOPPPTN 7
INLEIPOIAtION IMOME.......eiiiiiiiiiieiiee ettt ettt ettt e e st e e s te e e s taeesaaaeessbae e sbeeessseessssaeesssaesssnssssaaesssssnssnaes 7

Last Operator Set Keyframe INterpolation...........cccceiireriiinieiienienieientesiteteetesre ettt sre s ene 7

377 O PP PPRTRRRROR 7
EQSING IMOE. ...ttt ettt ettt ettt et sttt et e bt e b e st e s st e bt et e e at e b e e b e s st e bt et e e e bt e e neesanee 7

Last Operator Set Keyframe Easing TYPe......cc.ccoiirciiirieeiieiieeieerieeeteeseessteesieesaeesssesseesssessseesssesssessseessnees 8

77T PRSP PP PPOROUPPPPRRRRIRt 8
INSEIt K OYTTAIMES. ... .iieiiieiieiieeeieete ettt ettt et e et e et e e bt e s saeete e s st aesbeeesbeessaessteesseasseessaesssaesseenssasnseenssassseenssees 8
DIUPLICALE. ..ttt ettt et st be st s bt e bt et e e bt e bt s st e eat e b e et e e bt e bt s b e e nt e be et e et enbeeenneeane 8

Last OPerator DUPIICALE.......cccuuiiriuieieiteieite ettt et e sste e st e e st e e steeesiaeeesabeesssseessseesssaessssaessssaesnssessnssssaeessnnnns 8

IVIOQE. ...ttt b et b e et a bt e a e bt et e at e bt b e et e he et e sateebt e beeaesaeene s 8



Bforartists 4 Reference Manual - 19 Editors - Drivers Editor

VAIUES X /7Y ettt ettt et et b e st s et b et h e bt et ea e bt et e e h e e bt et e e ea bt e eateeeabeeeabeeeneenas 8

AAXIS ettt ettt ettt e et e s ettt e e e sttt e e e s bt e e e e b taee e e btaee e ettt eeeeaabaeee e bbaeesaataeeeeeeeeaansaannnnnrnaaes 8

L@ W TS) 1172 L T0) o FO TP P PP PPTOPTROPTOE 8
ProportioNal @AItINE.........eeeevieiiieeieieeeciee et ree st e et e e e te e s sateeesta e e s taeeestaeesbaeessbaeenssaeensaaeenaaeesennnnes 8
Proportional Falloff..........cc.ooiiiiiiieece ettt ettt et sae e s st a e s st e e s essaae e e 8
PrOPOTTIONAL SIZ....ccuviiiiieiiiieeceeeee ettt te et e e s teeesateeesabeeessbeeesaeeessseesnssssaeessesnsssnaasanns 8

COMNECLOM. ..ottt ettt ettt ettt e ettt e bt e b et e s ae e bt et e eat e bt e b e satesaeeaseeatesbeenbesasesnbeesaseesaseens 8

o o) <Tal (=Ta (02 1 ) T USRS 8

Delete KKEYITAIMES. ... .ccvieiiirieiieeeieet ettt ettt s e st e e st e sbe e ae e st e e st e ssaeessaessseesaesssessaesesssaeessssaesnssseenns 9
IVITTOT . .ttt eeeteee ettt e ettt e ettt e e e ettt e e e s tate e e ssaabtaeessasbaaeeasssaaeessssbaeesassaaeesasssaaesensssaaeensssaaeessnssaeessssssaessnssseeesnnssssnns 9
Last Operator MITTOT KEYS......ccooiuuiiiiiiieieeeiteee ettt ettt e e ettt e e s s etee s ssarteesssasaeeessnsaeesssnsaeesesnsaeesssnsreeeees 9

37T OO OO SPPURUPPPPTRRNt 9

) 1 1: 10 OO PO P O PO O PP PRSP PPPPPPPPRN 9
Last Operator SNAP KOYS.......uiiiiiiiiiiiiieeiiieee st eeette e e st e e s s sbteeessabaeeessasbaessssssaeesssssssaeaaaeeeeessssssnnnnnns 9

74T OO OO PO PRSP R PPRRUUPPPPPPRRRRt 9

STIET STIAPPITIG. ... veeevreeeiieeeitieeetteeet e eete e e ettt e ettt e eteeesbeeeesteeessseeeasseeessseeassseeassseeassseeasseesssseeensseeensseesssseeeesnsssseeanenn 9
QUICK FaVOIIEES ITIBIIUL ...cceeiieierrieieeeeeeeeeiiteteeeeeeeeseetatteeeeeeessssssasseeeeeeesssssssssssseesessesssssssssssesssssssssssssssssssessssssseesesssnns 9
Editing the expression from the PrOPEITY........c.ccciiiiiiiiieieceeee ettt ereesee e ste e reeesbeessae s ssaeeesvaeeenns 10
SIMIPLE EXPIOSSIONS. . ..eeuviitieeuiieiieeteerteeiteesteeteesttesteesstessseesssessteeseesssesssaesnsassseesssessaesssaenseessssessnsseeesnsseessnsseens 10
Variable INAITIES. .....ccuiiiiiieecie ettt e st e e ste e e tae e s stae e saeeessbaeessbeeeesseeesssaeennsaesnsseesnssaeessssseeaeesnnnssnes 10
LLEOTALS. .ttt ettt et b ettt et b e bt e e bt e bt et e h e et e e e e bt et e e Rt e bt et e et e e e b e e e baeebaeeaneeeas 10

L@ 0] 0= £SO SPPRRRRRTPPP 10
LO70)1 151 1111 J PP PO O P PPPPROPPPPPN 10
OPTALOTS. c..uutteeeeeiiteeeeeitteeeesittteeeestteeeesstteeeessaaaesasssaaeesassssaeeassssaaesasssaeeessssaessssssseeesssssseesssssseeesssssseeeeeesees 10
FUNCHONS. ..ttt ettt et e e be e s e bt e s et e e s mbe e s eabe e s smbeeesneeseanrnneeas 10
DIIVETS SELUD EXAIMIPIE. ... uiiieiieieiieeitie et e esteeesteeesteesetteesteeesbeeessbeeessseeessteeesseesanseeeassaeeasseesnsseeessssneesesssnseseees 11
Control movement of a cube by rotation of @ SPheTe...........ccciiriiriiiiiiiiiieeee e 11
Add INPUL VATTADIE......ccetieiiiieeieeeieecte ettt eree et e et e e steessateessaae e s aaeesssaeeasssaesssaeesssaeessssseeeesssssssaeesnsnnses 13



Bforartists 4 Reference Manual - 19 Editors - Drivers Editor

Drivers are a way to control values or properties by other values or properties. This is done by expressions. As
an example, you can use the Y rotation of a sphere to control the X movement of a cube. The rotation of the
sphere drives the cube then.

The Drivers Editor is the place to adjust the settings for drivers.

The Drivers editor has several areas.

’f’¥§:: View Select Channel Key A T @ NearestFrame v @) v

100 80 60 40 20 20 40 60 80 100 120 140 Drivel

© Cube

Header ( Yellow )
Channel list ( Green ).

Sidebar ( Blue ). The sidebar needs to be revealed, which can be done by clicking at the
small triangle button up right.

Viewport ( no color )

The header is divided into two parts. Left tools and menus. Right Options.

ew Select Channel Key A T @ NearestFrame v B o]

Menus ( Green )

Options ( Yellow )

Time cursor

The Time Cursor is the green slider at the top. It is used to set and display the current time
frame.
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F-Curves

The timeline displays the function curves for the
driver. This curve is controlled by the expression. But
this curve can also be manipulated in various ways
like any other F-Curve. Note that manipulating the
curve does not manipulate the expression. It adds on
top of it. And there is no way to reset it but create the
driver from scratch. So be careful with manipulations.

Handles

Every curve point has handles assigned. The curve

can be manipulated by dragging these handlers. You can also change the handle type in the Keyframe Handle
Type menu in the header. To make the curve sharp at this keyframe for example.

Navigation in the viewport happens by mouse or hotkeys. Some of them does not have a menu entry. And needs
to be explained here.

Viewport navigation

Clicking left at the number bar moves the frame marker.
Middle mouse button pans the view.
Holding ctrl + middle mouse button zooms the view.

Scroll Wheel zooms the view.

To manipulate a curve point, grab one of its handlers and drag.

When you right click into the channel area, then you will call the Dope Sheet Channel |t
context menu.

Frame selected channels

Centers the selected channels in view.

Mute Channel

This channel is not calculated.
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Unmute Channel

This channel is calculated.

Protect Channels

Protect channels from editing.

Unprotect Channels

Enables editing of channels again.

Group Channels

Groups channels together.

Ungroup Channels

Ungroup grouped channels. Beware, the channels will not return to their initial group.

Toggle Channel Editability

Protects or unprotects the selected channels.

Extrapolation Mode submenu

EXtrap 0 I a.ti O n M Od e : ;_Ext_r:dpolation Mode - s Constant Extrapolation

v Linear Extrapolation

"= Expand Channels

Sets the extrapolation mode for the selected F-Curves. Means = Collapse Channels P Maias Cyciic (F-Modifer)

wl Clear Cyclic (F-Modifier)

how the curve acts at the beginning and the end of the F-Curve.

Constant Extrapolation

The animation curve continues straight at the end.

Linear Extrapolation

The animation curve continues the last direction.

Make Cyclic

Makes the animation loopable. The interpolation curves are adjusted so that the first frame fits to the last frame.

Clear Cyclic

Removes the cyclic extrapolation.

Expand Channels

Expands the channels.
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Collapse Channels

Collapses the channels.

Move submenu o

Delete Channels

Sort the order of the channels. The menu items should be self
explaining.

Delete Channels

Removes the selected channels.

F-Curve Context Menu

When you double right click into the viewport then you will call the F-Curve context

menu.

Copy

Copies the currently selected curve point(s).

Paste

Pastes copied curve point(s)

Paste Flipped

Pastes copied curve point(s), but flipped.

Last operator Paste Keyframes / Flipped

Offset

Define a time offset to paste the keys.

Type
The paste method.

F-Curve Context Menu

¥ Paste Keyframes / Flipped
Offset Frame Start
Type Mix

Flipped
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Flipped
Paste copied curve point(s) flipped.

Handle Type

Set the handle type for the currently selected curve point.

Last Operator Set Keyframe Handle Type

Type

Set the handle type for the currently selected curve point.

Interpolation Mode

The Interpolation mode defines how the curve
acts from keyframe to keyframe. You can have
a linear curve between two keyframes instead

of a bent one for example.

The easing methods here in the interpolation mode menu are for the easing shape. There is also an easing menu
where you can choose a easing method.

Last Operator Set Keyframe Interpolation " Set Keyframe Interpolation

Type -

Set the interpolation mode.

> Automnatic Easing

Easing Mode

The easing methods in the interpolation mode menu are for the easing

Ease In and Out

shape. This menu allows you to choose an easing method.
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Last Operator Set Keyframe Easing Type

Type
Set the easing type.

Insert Keyframes

Insert a keyframe at the current position. This functionality does not work from the Drivers editor.

Duplicate

Duplicate the selected curve point(s).

¥ Duplicate

Last Operator Duplicate

Translation

Mode

Values X/Y

The x and y values for the pasted keyframes. Note that these values starts at the

Proportional Editing

position of the original copied keyframe. These values are relative.

Values Z and W have no effect here.

AXIs

These values have no effect.

Orientation

These values have no effect.

Proportional editing

Enables proportional editing. Activating proportional editing reveals further

settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.
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Delete Keyframes

Delete the selected curve point(s).

Mirror

Mirrors the animation by the given method.

Last Operator Mirror Keys

@i By Times Over Current... +

Type

Flips the selected keyframes over the current frame position by the chosen method.

Snap

Snaps the selected keyframes by the given method.

Last Operator Snap Keys

(g Current Frame

Type
Snaps the selected keyframes by the chosen method.

Snapping also works at sliders. Hover with the mouse over the slider, start to

slide, and holding down Ctr 1 will snap the sliders in incremental steps.

When it's a default value between 0 and 1 then it usually snaps in 0.1 steps. When it's a default value over 1
then it usually snaps in steps of 10.

The increment snapping also works at the frame slider. Here the incremental snapping
happens by the frame rate that you have defined. With a frame rate of 24 it will snap in

steps of 24 frames when holding down ctrl.

When you right click at a menu or a button, then a right click menu will open. Tools have |
usually a Add to Quick Favorites menu entry. T

The Quick Menu is empty by default. With Add to Quick favorites you can add this menu
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to the Quick menu.

Quick Favorites

In the 3D view we have a menu called Quick in the header, which shows this NG e i

Right click on buttons to add them to this menu

content then. In the Dope Sheet Editor you can just call it with its hotkey. Q. It
has no regular menu entry here.

A property with a driver attached will turn pink.

When you click into the edit box, then the expression for the
driver will appear. And you can edit this expression now
without to edit the driver again.

There are some advanced expression methods, called Simple Expressions.

Variable Names
Use only ASCII characters.

Literals

Floating point and decimal integer.

Globals

frame

Constants

pi, True, False

Operators

+, -, %, /,==, 1=, <, <=, > >=and, or, not, conditional operator/ ternary if

Functions

min, max, radians, degrees, abs, fabs, floor, ceil, trunc, int, sin, cos, tan, asin, acos, atan, atan2, exp, log, sqrt,
pow, fmod

Simple expressions are evaluated even when Python script execution is disabled.

When an expression outside of this subset is used, Blender displays a “Slow Python expression” warning.
However, as long as the majority of drivers use simple expressions, using a complex expression in select few is

10



Bforartists 4 Reference Manual - 19 Editors - Drivers Editor

OK.

Control movement of a cube by rotation of a sphere

Create a cube and a sphere, and place the sphere a bit off. We want to be
able to select and modify it.

Select the cube.
In the Transform panel in the sidebar right click at the Z value and choose
Add Driver. We will add the driver to the Z axis property of the cube.

When you add a driver a panel will pop up where you can do the drivers setup.

In case you miss this panel by too fast clicking, it can be called again by right
clicking at the property again and choose Edit Drivers from the menu.

11
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Don't worry about the ERROR: invalid Python expression at this point. we are going to change this now.

In the red field with the Object label choose the sphere.

Add Input Variable gl W

x

By default the X value influences now the Z position of the cube. So when you move
the sphere in X direction, the cube will move in Z direction.

Let's change this to rotation around Z axis. Now the cube moves
in Z axis when we rotate our sphere in Z axis.

Let's have a look into our Drivers editor.

12
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We have now content available- The channels list has an entry. And when you click at the Z Location channel in
the channel list then the content and the driver settings panel in the sidebar will appear. It is the same than the
one from the right click menu.
ct Channel Key A T v @ NearestFrame v (5 o
100 80 60 40 20 20 40 60 80 100 120 140 Driven P
© Cube

« 7 Location

1
o
o

Space: World Space

Value: 3.766 (215.8%)

= Update Dependencies

Let's have a closer look at how this all works. The Expression field is the place where
the magic happens. When you change this expression then you can change the behavior
of the driver. For example instead of var + 0.0 you could add a multiplicator here to our
variable called var. Let's say var *2. Then the cube moves in double speed of the
rotation of our sphere.

Add input variable

You could also add a second input value, and connect it with another object. Let's say a cone.
Add a cone object.
In the Driver add a new input variable.

Pythor

Add Input Variable H‘i h:‘g

x

er

ce: World Space

13
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Change this input variable to type Transform Channel.

Now in the object field choose our cone object. And rename the input variable to
something meaningful. Again set the type to your needs.

Now let's change the Expression to this: var + mysecondvar.

As a last step update the dependencies by clicking at the Update Dependencies button at
the end, which will remove the Invalid Python Expression error.

And now the driver is controlled by the Z rotation of our sphere, which is defined in the
variable var. PLUS the x location of the cone object, which is defined in the variable mysecondvar.

14
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