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OFIONEATION. ¢ .teeeiiteeeitee ettt ettt et e et e s st e e bt e e et e e e beeeeabbeeeabeeeeabaeeesbeeeembeesanseesnaeesnneesans 12

Proportional @diting........cccueeteruirierieirieete ettt sttt ettt ae st be e b et s sae e 13
Proportional Falloff..........ccuiiiiiiiiceececeeeee ettt ettt et te e et e e s b e e baeebeeesbeasnaaenns 13
PrOPOITIONQAl SIZO......eiiiiiiiiieieeieteee ettt st b ettt s e bbb s tesanesseesbeene s 13
COMMECTOA. ...ttt ettt ettt e st e et e s a b e e bt e s aee st e e s at e e bt e s st e e bt e esb e e bt e eateeseesabeeaseeenseeaseenasenn 13
PrOJECLEA(Z2D)..c ettt ettt ettt ettt et s e bt e st eea e e st e e be e e abe e eaa e st e e beeeabeenns 13

BEIIA. ...ttt et ettt e bt e et e e bt e et e e bt e et e e bt e e e bt e bt e et e e bt e eabeenbeesaneeas 13
PUSIH/PULL ..ttt et a ettt s et s b e e bt e be et e s bt ebesatesaeebesanenseens 13
Last Operator PUSH/PULL........coouiiiiiiiiiieeeeeceeee sttt e e te e e s e e s ste e s saae e s saaeesssaeessneesnsaeennns 13

2 T (o) OO PP P RO PROTRRRRT 13

PropOortioNal @AItINE......cvveieuieeriieeiiieerieeetee et ete st e e ste e e sre e s saeeessaa e e ssaa e e s bt e esaaeessbaeessaeeensaeeenreesraeas 13
Proportional Falloff.........coc.ooiiii ettt sttt st 14
PrOPOTTIONAL SIZ....ccouviiiiiiiiiiieiete ettt ettt e e st e e s ae e e sabaeessbaeesssaeessnsaessssaeessssessnsseeens 14
COMNECLOM. ...ttt ettt ettt et s e sa e et e e b et e e st e bt st e e st e bt e b e e me e bt sasesst e beensesaeenneensesneen 14
PIOJECTEA(Z2ID) . ueeeiieeiieeeieeete ettt et e et e st e st e ettt e s ste e s bt e e s bt e e s baeeasbaeensbeeenabaeensaaeensreeensreennn 14

IMOVE TEXIUTE SPACE......cciiuiiiiiiiiiiiiiiiie ettt st s b e e b e e s ba e e s bt e s abe e s s aba e e sbaeeesabaeesanaeesnnneens 14
LaSt OPETAtOr IMOVE........uviiiieiiieieeiteeeeeiiteeeeriteeeeseiteeeessitteeessabaeesssasteeeesssaeessssssaeessssaaeeessssaeessssssaeessnnnns 14

IMIOVE. ...ttt sttt e a e a e e e e e b e e e b bt e e b b e e e aa e e s bn e e s baeeans 14

OFIOINEATION. ¢...teeeiiieeeitee ettt ettt st s et e et e st e e e st e e e b e e e ba e e e bt e e eabeeeeabaeeesbeeeemseesanseessbeesnneenans 14

Proportional @diting........cccueeeerierierieiirieeteee ettt sttt ettt a e et ae e r e st sbeesaeeanen 15
Proportional Falloff..........couiiiiiiiecececeeee ettt ettt e et e et e e s b e e baeebeessbeessneenns 15
PrOPOITIONQAl SIZO......eiiiiiiiiiiieeieteee ettt sttt e e st e bt e b et st e s e e sseenneene s 15
COMMECTOA. ...ttt ettt ettt et et e bt e e a b e et e s a e e e bt e s at e e bt e s ae e e bt e eabe e bt e eateeseesabeeseesnsesseenanenn 15
PrOJECLEA(Z2D)..c ettt ettt ettt ettt et e bt e st e e bt e et e e bt e e be e aa e st e e beesabeennes 15

SCALE TEXIUIE SPACE....cccuuttirrieiiiieiitteertee et e esteeesteessteeebeeesateessaeesssaeesssaeasssaeassseeessseesnsseesnssaesssseenssseensseens 15
Last OPerator RESIZe........cccueivuiiiiiiiiiiiiiiiiiiieieete et ar e s be e s abe e s aae e s saneesnnes 15

IMIOVE. ...ttt ettt st st e st e bb e e e b bt e e bt e e e b e e e et e e e e ab e e e bt e e e nbe e e baeeereeeans 15

(O WS 17 L0 o OO PO O PO PROTRRRPR 15

PropOortioNal @AItINE......cvveieuieiiiieeiiieeieeertee ettt e st e s sbe e s sateessat e e staeesbaeesaaeesssaeessbeeenaaeeennreesraeas 15
Proportional Falloff.........co.ooiiii ettt sttt e 15
PrOPOTTIONAL SIZ....ccouviiiiiiieiiie ittt ettt et e st e e et e e s ae e s sabaeesabaeessaeessssaesssseaessssaesnsseeens 15
COMNECLOA. ...ttt ettt ettt et s e sb e st et e b e et e e ae e bt s be s st e bt e s e e aee bt sasesstenseensesseenneensennnen 16
PIOJECTEA(Z2ID) . ueeeiieeiieeeieeete ettt et e et e st e st e ettt e s ste e s bt e e s bt e e s baeeasbaeensbeeenabaeensaaeensreeensreennn 16

Align t0 Transform OTIeNTAtION. . ...cc.eiruirterrierieeierteetertetee ettt ettt e st e bt s te s st e sbe et e sseesbesabesseebeeeesneenne 16
Last Operator TranSTOIM.......c..iciiiiieeieeeeeete et este et e steesteesaeesteeseesaeesssessseesseessseenssesssaenseesssessssessseenseanns 16

VALUES. ..ttt ettt a ettt bt et s bttt et e bt b e et esb e e bt et e ese e be e b e naeens 16

AAXIS ettt ettt st e et e et e e b et e e bt e e b et e e bt e e a bt e e eab e e e sb e e e bae e e baeeebaeeenraeeas 16

(O WS 117 L0 o PP PO P PP PO 16

PropOortioNal @AItINE.......eeieeuieiriieieiieeeieeete et ete et e st e s bt essaeeessateesaaeessbaeesbaeessbaeessbeesnaneeenreesraeas 16
Proportional Falloff.........coc.ooiiiii ettt sttt ettt e 16
PrOPOTTIONAL SIZ....ccoueiiiiiiieiiie ittt ettt e st e e st e e s ae e e s baeessbaeessaeessnsaesnssaaesssseesnsseenns 16
COMNECLOA. ....cuveeureeieeieeteeteetee ettt ettt et s e sb et st e bt et e st e bt st e s st e bt e s e eae e bt sasesat e beeasesaaenneensenneen 16
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PrOJECLEA(Z2D)..c ettt ettt sttt ettt et e e et e e bt e et e e bt e et e e aee st e e beeenbeenns 17
RaNAOMIZE TTANSTOTIN. ... .eeiiieitiieciieeciieeieeete et e et s e e tte e bt essbeessbe s beeesbeessseessaaesseassseaassaasssesssessseessseesseesseanns 17
Last Operator Randomize Transform.........coceoiiiiiiiiiiinieieeeeee ettt 17
RANAOIM SEOA......coeiieiiiieeeeeeee ettt e s te e st e e st teesbaeessbaeesssaeesssaeensseeessseesssseesseennns 17
TranSTOII DELta.....ceiiiiiiieieee ettt ettt et e st e st e e sae e s be e s abe e ateebeesnbeenane 17
Randomize Location CheCKDOX.........iiiiiiiiiiicieececeeeee et s e e s e s 17
LOCAtION @AIT DOXES. .. .eiiiiieiiieiiiieete ettt ettt st e st e st e e st e e bt e s bt e sabeesstesbeesaseessbeeseesnsaenns 17
Randomize Rotation CheCKDOX.......ccccviiiiiiiiiiiiiieeieeceecte ettt ae e e e e s sab e e saaeesaaeesaneeenns 17
ROLAtiON BTt DOXES. ...ceeutiiiiiriiiieeie ettt ettt ettt e s bt et e s bt e bt e sateesbtessbe e seesaseestesaseaseesasaens 17
Randomize Scale CheCKDOX.......cc.uiiiiiiiiiieceese et re e s te e s sae e s saaeesssaeessnaenans 17
SCALE EIVEIL....uiiiiiitiieetectet ettt ettt ettt et et b ettt b e et b et s he e bt et e e at e bt et e eneenneeas 17

SCALE BAIL DOXES....eeiiiiiiiiiieiieete ettt e st e e st e e s be e e s ate e e s st e e essbeeeabeeesaeeenraeensaaeenanes 17
ALIGN ODJOCLS. ..ttt ettt ettt b et st s bt e bt s et e s bt et esat e bt e b e e st e bt et e s atesbe et e e st e bt e b e et e st ebeeneen 18
Last Operator AlIGN ODJECES.....cccuiiiriiieeiieeeiiteeritee et e st e estteessaeeesteeesaseesssseesssseesssseeessssessssseesssssesnsees 18
High QUALILY ....eenieeeeeeee ettt st ettt et e st e e bt e st e e bt e st e e bt e st e e beesateebeenaee 18
ALLGI MO . ...ttt ettt et e s e et e e e bt e e a b e e st e e bt e st e e as e e bt e e bt e bt e eab e e st e enbeeseenarean 18
RELATIVE Tttt ettt et e b et s b et s st e bt et e e b e st sat e e bt e be e b e e neeaee 18
ALTGN. ettt h ettt e h e bt e a e bt et e e a e e h e et e e a e e s bt e bt eatesae e be et e sae e besatenaean 18

SOU OTIGIN. ..ttt ettt e bt s e b e s b e e e st e e e s aba e e s bb e e s eab e e s ba e s s ba e s e saneeenne 18
GEOMELTY 10 OTIZIN..eeeiiiiiiieeeeiitieeeiitee e ettt e e e sttt e e sttt e e s satteeeessteeeesausaaesssssaeeessssaaeeessasaeeessssaeesssseeeesssssseeenns 18
OFiIZIN t0 GROIMBITY ....ciiiuiiiiiiiiiiiiieiice ettt ae e s b e e e bt e e ab e e s ab e e ebbesebbeesaneesasaeesasneessnneeas 18
OFIGIN 10 3D CUISOT e uietteeeeiiieeeeeiiteeeesitteeessiteeeesitteeeessateeeesausaeesessasaeessssssaeessssssaessssstaessssssaeessssssaeessssseeessnns 18
Origin to Center Of Mass(SUITACE)........couiriiriiiieett ettt et sbeere e 18
Origin to Center 0f MasS(VOIUITIE).......cccuiiiiieiiieeiieiieeiieecieeeteestessteeesteesteesseeebeessseesssessssessssesssessssessseessseenns 18
Last Operator St OTIGIN......cccceiiiuiiiiiiiiiiiieiiieiiiee ettt be e s sare e e saae e s sabeessabeesbneesbaeesannees 19
D ettt ettt e ettt et et e e e ebb e e e nb e e e bae e e bb e e s bt e e e nae e eneeeearee s 19
LOT<] 1 1<) PP P TP 19
IMITTOT . .ttt ettt ettt e ettt ettt e sttt e e s s bt e e e e aaateeesasabeeesassbaeee s asaaeeesassaaee e asbaeeeessaaeesasssaaeesnassaeessnasaaeesnsnsaaeann 19
INEETACTIVE IMIITTOT.....ceiiiiiteeeeeittee ettt ettt te e et e e e et e e e s e bt e e s eeasat e e s e ssaeeesemsraeeseeasateeeensaeeeeannsaeesennsneesannns 19
LB ESF: Tl OO OO OO SPORUR PPN PORRRTPPURROPPRPRRRE 19
XY Z GLODAL....ceeeeeee ettt ettt e bt e st e et e e st e e bt et e e b e e e a b e e be e ate e be e ateebeeateens 19
D A/ I T | FE OO ORSSOR RSP 19
L.ast OPIatOr IMIIITOT.......cocvuuiiiiiiiiiieiiiteiirte ettt st eaa e s sr e s aa e e s b e e sba e s s baessnbaeesaneesnneesnneesannas 19
OFLENEALION. ¢ettuettteeeeiiteeeeeittee e ettt et e ettt e e e sttt eesesasteeeesasteeessassaeessasstaeeasssaaeessassaeesassteeessssseeeessssaeesnssseees 19
Proportional @diting........cccueeierierierieiereeteee ettt ettt ettt a e st be b et sreesae e 19
Proportional Falloff..........couiiiiiiiiceeeeeeeee ettt e e te e et e e s b e e rae e beessbeasnneenns 19
PrOPOITIONQAl SIZO......eiiiiiiiiieieeieitete ettt st b e st s e bbb s e sane st e se e s s 19
COMNECLEA. ... eeeetieeeieeeeite et eete e et e e sttt e e stte e e tae e s bt e e saseessasaesnsseeesseeesseeesssseesssaeesssseensseeensseesnsseesnsseens 20
PrOJECLEA(Z2D)..c ettt ettt ettt ettt et e e st e a e e et e e bt e e abe e beesabe e beeenbeenns 20

O] 1= | SO USRS RRRRP PR 20
LA ... ettt ettt et a et e a e b e bt sa e e bt et e e bt e bt et e a e e bt et e Rt e b e et e e bt et e e a b e e bt e ebe st e ebe e b e entenbeeane 20
| IXoTe: 110 ) 1 DO OO TP TP PO TP OPURROTPPTPRRRRPPP 20
Last Operator Clear LOCAtION. .........cocuirierirrienieteeteetertee ettt sttt s e sae et st e sre e aesaeesbe s s e sseesneeaee 20
CLEAT DEILA. ... vieieiiieeieeeiteete ettt ettt e e s e e s te e st e e s bt e e s bt e e s baeesstaeessbaeenssaeesaeeensaeesraeennne 20
ROTALION. ..ottt st a e s aa e s b e e s an e e e bb e e s abe e e abe e s sabeesnnas 20
Last Operator Clear ROTAtION. ........ciucuierriieiriieeeiieeesieeeesieeessteessteeesaeeesssreessaseessssaessssseesssseessssseesssseens 20
CLEAT DIBILA. ... ettt ettt ettt e st e st e e st e e bt e st e e sa e e s b e e s ste s b e e st eenbeensbeebeenateebaanns 20

SCALR...eee ettt e st e st e et e e e be e et e e e bt e e e h e e e e bte e e bt eeaateeeaatee e st eeestaeesaeennsaeennns 20
Last Operator Clear SCAl..........coueiiiriiriierierierterit ettt ettt sbe b st e st e saeesae e beenesanesaees 20
CLEAT DEILA....c.uvieitieeeieeett ettt ettt e e s e e st e e st e e st e e st e e e s baeesstaeessbaeessbaeesaeeesaeenraeennne 20

L0 5= 410 OO P RO P PP PPPROPRO 21

PN 0] 0] | OO T OO OOPOPT USRI PPV PRRPPPIUPRRPIO 21
A DD LY ettt st h bt e h bt st a e e bt et eeh e e bt et e e at e bt et e e at e bt e b e e ae e st ebeeaee 21
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Location, Rotation, Scale, All Transforms and Rotation&Scale...........oooevuvviiiiiiiiiiiiiieiieeeeeeeeeereeeeee e 21
Last Operator Apply Object TranSfOIM.........c.eicierrieeiieeieeiienteesieesee et esreesteesresseessaeeseesseessseeseesssens 21

0 Tt=1 o ) 1 PP PR PP PROTT 21
ROTALION. ..ceeteiittee ettt e ettt e e e st e e e st te e e s s s bt e eessaasbaeeessassaaeesesassaeeesssnsaaeessnsnseees 21

SCALE ..ttt h e bt et a ettt b b et e e bt e b eat e bt et e et e aeebeeneen 21

ADPDLY PTOPETTIES. ...ttt ettt ettt et sat e e bt e st s b e sat e e bt e saae s beesaee e neeeaee 21
Location, Rotation, Scale and All Transforms t0 Deltas.........coeevuveiiiiiiiiiieiiiiieeeeeee e e s ee e 21
Last Operator Transforms t0 DEILas.......c.eccueeriiieriieiieeiieeieeree et eeteesteesteeebeesaeessaeessaesseessseesseessseans 22
IVIOQE. ...ttt sttt et b ettt b et e h bt ea e e bt et eea b e bt e aeeae e bt et e entenneeas 22

RESEE VALUES....coeviiiiiieiiieeite ettt ettt e e st e e s tt e e s te e e s baeessteeesssaeensseeessaesssseesssseessseennsees 22
Animated Transform t0 DEltas. .......c.iieiiiriiriieiieieceeeete ettt sttt e b e st e e e sabessbeesaeees 22
ViSUAL TTANSTOIIN. ... veitieeiieeiieeieeeie et e et e et e et e e te e bt e e beesbe e seeesseessseeasseessseenseessseeassaesssassseassseessseenssesseenssees 22
Make INStanCes REAL.........couiouiiiiiiiiiiiieeieeeeetet ettt sttt ettt sb et et sbe et st ae et e sae e reeas 22
Last Operator Make INStances Real..........ccccueiruiiiriiiiiiiieiiiecrieecteeerre et see s ire e s sae e e aeeesssaeeeenes 22
PaT@NL...coeiiiiiiiiiii bbb e s 22

KEED HIBTAICRY ....cieiiiiiiiiiieceeee ettt et e e b e st e e sabeessaeesssaeesasaeenaseesnaseenn 22

Parent INVETSO....cccueiiiiiiiiiiiiiccctt ettt b e s ab e s eab e e e b s ba e e s ba e e ane s 22
SIIAD . ¢ttt ettt e st e e s e bt e e e e bt e e e e s bt e e e e e bt ee e e e a bt e e e e b b aee e e abtaeeeenaaeee e raaeeeenaraaeeenans 23
SELECLION L0 CUTISOT......ccuviieieiieeiteniteett ettt et stt et e bt et e et e satesb e e bt e besasesate s st esse e bt e b e easesatesstesseensesasesnsenanesseens 23
Selection to CUrSOT(KEED OffSEL)......ccciiiiiieiieiiieiieeiteeteeeieeete et esteesreeseeesteesbeessseesseasssaassseesssessssessseennses 23
Last operator Snap Selection t0 CUISOT........cc.titertirierterterteeiesterte ettt esre et st esreetesseesreebesaeessesnsesneenseeane 23
OBttt ettt ettt et e et e et e et e et e e te e et e e bt e e st e e aa e et e et te e b e e st e e st e et b e enbeeasae e be e st aerbeansaeenbeesnteenreenses 23
SELECHION 10 ACLIVE. ...ceueieitiititeeteeit ettt ettt ettt sttt s bt st et et e s at e bt st e s st e bt e abe e st e besbesatebeeaseeneesesanesaeens 23
SEIECHION £0 GIIl...eeiiuiieiiiieiiieeiie ettt ettt e st e s et e e sate e e sabeessabeeessteeessbeesssseesssseesssseenssaeenssaeensseesnsseesnsseens 23
CUISOT 10 SELECLEA. ......eeuiiiiiiieieeeet ettt ettt et b et s e b e et e s bt e bt et e s st e beebesaeesbeemsenne 23
CUTSOT £0 WOTTA OTIZIN.....ciiiiiiiiiieiiiieiiiee et eeiteeesite s s siee e st e e steeesteeessaeeessseessssaesssseesssessssseesssaeessseesnseeenssees 23
CUTSOT £0 ACTIVE. c..eetiiiiiiiiitieeitee ettt st a e s e e s b e e s ab e e e s abe e s ba e e e abeesbbeesbaeesabaeesannessnnaesannae 23
CUTSOT £0 GIIl. 10t iuvieieiiieeiiieerieeestee et e est e e st e e st e s saaeesstae e s baeesseeeassaesasseessssaesssseessseesssseesssseenssaeensssesnssnesnsseens 23
From DUPLICALE ... t0 PASTE.....cuiiiiriiiiiiieeiieteetee ettt sttt st sb st ettt e b st e st st e sae e beetesaeenesnnens 24
DUPIICALE ODJECES....uvieiiiieieiieeiiteeeie e et e st e este e esteessaeesteeessaeesstaeesssaeesssaeessseeessseesssseesssseesnsseesssseesssseessseeenns 24
Last Operator DUPLICALE. .......ccueeriirieiiriertetteteet ettt ettt ettt st be st st e bt e b e st e beebesseesbeennes 24
DUPIICALE ODJECLS.....veeieuiieieiieiiiteeiiee et e et e ettt e st eesteeesteeesaeeessseeessseeessseeessseesssseesssseessseessssseenssesnnses 24
LNKEA. .ottt ettt b ettt b et ettt s a e bt et ea e e bt s nesat e bt et e entenneeas 24

1Y (0 N7 G /TN 24

(O WS 17 L0 o OO PP PO O RO PP 24
PropOortioNal @AItINE.......ueieuieirieeiieeeiee ettt et e st e et essate e s stte e s bt e e s bt e esbaeessbaeensbaeenaaeeenreesraeas 24
Proportional Falloff.........co.ooiiiii ettt sttt st 24
PrOPOTTIONAL SIZ....ccouviiiiiiiiiiieieieeete ettt ettt e e st e e s ae e s sabaeesabaeesssaeessasaesnsseessssseesnsseeens 24
COMNECLOM. ...ttt ettt ettt et s e b e et e e b et e e st e bt st e s st e bt e s e e me e bt s aseeatenbeeasesnaenneeasennnen 24
PIOJECTEA(Z2ID) . ueeeiieeiiieeeieeete ettt et e e st e s te e ettt e st e e s bt e e s bt e e s baeessbaeensbaeenabae e sbaeensraeeraeennn 24
DUPLICAE LINKEA......eitiiiieieeieriteeeeee ettt sttt sttt b e et et e e s st e bt e sbe e b e st e satenneenseeneennes 25
Last Operator Duplicate LinKed...........coooiiiiiiiiiiiiieeeccte ettt ste e s te e s sae e ssss e e saneessnaeens 26
DUPLICAE ODJECLS. ...c.ueieeiieriiitteieeteete ettt ettt sttt et et be e b st e s bt et s st e beeasesmt e st e sbeennesbeesesnnens 26
LNKEA. ..ottt ettt e st e st e et e e st e e s bae e e baeeebaeesabaeensaaeensreeenaaeeennn 26

IMIOVE X, Y, Z.eeeeteeeeeete ettt ettt ettt et ettt et e b et e h e bt et s a e e bt et e bt b et e bt e bt et e e bt e nbeeatenae s 26
OFLENEALION. ¢ettuettteeeeiiteeeeeittee e ettt et e ettt e e e sttt eesesasteeeesasteeessassaeessasstaeeasssaaeessassaeesassteeessssseeeessssaeesnssseees 26
Proportional @diting........cccueetertirierieierieetetee ettt ettt ettt et st a e st be e b et saeesaesanen 26
Proportional Falloff..........couiiiiiiiiceeeeeeeee ettt e e te e et e e s b e e rae e beessbeasnneenns 26
PrOPOITIONQAl SIZO......eiviiiiiiiiieeieteee ettt b ettt et s e sb e bt et sbe st e st e beene s 26
COMNECLEA. ... eeeeiieeeieeeeite et et e st e ettt eestte e e tteesbtessaseessaseessssaeensseesssseesssseesssaeenssseenssaesnsseesnsseesnsseenn 26
PrOJECLEA(Z2D)..c ettt ettt ettt ettt et s et e st e e a e e et e e he e et e e heesabe e beeeabeennas 26

)1 1 O OO OO O OO PPPPIURPPPPPRRRPPPPPPRRE 26
DIELELE. ...ttt et st b et h b et e e h e e bt et e e a e e b e et e e h e et e et e e st e bt s b e s st eneenten 27
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DElete GIODAL......c.eeeieiiiieeiieeeee ettt sttt et st a et et be et st e ae et e saeereeas 27
(©10]1)) 2O PO OO OSSR ST PP U PPPRRRRP 27
PaSTL...coetiit bbbt st a e s ba e s b e e s bb e e sba e e s ba e e e 27
Last Operator Paste Selection from BUffer...........ccccoooiiiiiiiiiniicicecteeeeeeee e 27
SELECL. ..ttt ettt e a bt et b et e e ae e bt et e at e bt e be st e eaeebe e e e nneeane 27

ACHIVE COLIBCTION. ....veiiitieiiieeeitee ettt sre e st e e st e e s taeesbaeessbaeesssaeenssaeenssaesssseesssseesssseenseens 27

AASSBL. .ttt bbb e a e e b et e e b st e e b e e e e bt e b e e e Rb e e e b e e e ab e e e bb e e s baeesbaeeeane 27
IMIGTK @S @SSBL.eiuuvieieurieinuiieinttesstteseteeseteessateessuteesssseessseeassseesssaeesssaeessssesnsssesnsseesssseessssesssssessnsseesssseessssesssseesnns 27
ClRAT ASSBL...eureueeteeiteeiteete et ettt et et et e e s a e s bt e b e e st e bt et e s ae e s st e b e e st e ebe e s e e at e bt et e e a b e bt et e et e bt e beeateebe e benanenreeas 27
Clear ASSet( St FAKe USET)...ccuuiiriuiiiiiieiiiieisitessite st e ssiteessitessiteesaeeessteeesssaesssseessssaessssaesssseessssaesssseessseesnsses 28
LIDIary OVEITIAE. .....ceoueiiiiietieieeteeteeet ettt ettt sb et e b e et s bt et e e e st e bt et e sbe e bt emt e st esbesatesaeensesnnes 28
IMAKE. .. teeeiiee ettt et e e st e e st e e sttt e e ab e e st b e e st b e e e bt e e e bt e e et e e e e A beeeeateeeaatae e ateeea b e e e taee e ateeasaaeenaaeensraeenaraennns 28
RESOL. ..ttt st e ab e e ab e e e b b e e s ba e e s bt e e sabee s 28
O] 1= | SO UROUSORP PR PP PR PRRR 28
RELATIONS. ...ttt ettt et be et st s bt et e st e e bt et s et e e bt et e e ab e bt e bt st e e bt e b e et e e se e besatenae s 29
MaKe INSTANCE FACE.......iiiiiiiiiiieieieectee ettt ettt e st e e st e e s ate e e s bt e e eabeesaeaeesssteessseeesssaeesssseessseesnsseens 29
USAZR: ettt st b e s a e e s e e b e e e e be e e abe e e aa e e e baeesnas 29

A L oo | OO OO U PR SORRUSPRRRR 29
IMAKE SINGLE USET.....eoutiriiieiieeieeitetet ettt sttt ettt st st b e bt e b e et e st e s bt e bt e be e s e satesatesbeesesneennes 30
PAT@NE. ¢ttt ettt e ettt e e st e e et e e e et e e e e e bt e e e e e hbaee e e a bt e e e e e aaaee e e e ntaeeeeabaeeseenraaeenan 30
ODJOCE ettt ettt bttt b et h bt et eae bt e a e e h e e bt et e e st et e e st e bt e bt st e sbe et e eanenbeeane 30
ODbject ( Keep TTanSTOIT).......cccviieiieiiieiieeieceie et este et et e ete e st e e steesteessbeesssesbeesseessseeseassseesseeassessseenssessseennns 30
ODbject (WIthOUL INVEISE)......eoiiriiiiieietieteiteste ettt sit ettt et et s ettt e sat et e b e s st e bt st e sbeesbeensesseennesanens 30
Object (Keep Transform WithOUL INVEISE).........cccuiiriiiiiieiiieeieeeiecitessieesteesteesreesteesaessseessseessseesssassseessseanns 30
ATMALUIE DETOTIN. ..ottt ettt sttt st et b e et s bt e b st e s bt et e e e e saeebe et enseennes 31
WILD @IMIPEY GIOUPS. .. ttieiiiieiiieeeittee ettt ettt esit e st e e steeesateeesabeeessaeesssaeesssaesssseesssaeesssaesssseesnsseesnsseesssseessssessnnes 31
With aUtOmMAtic WEIGIES. ...ccueiiiiiieitieieet ettt ettt s e et e et e st s bt e satessbe e s st e sabaesstessseesasesnsas 31
BOME. ...ttt ettt e e et et e et bt e e e sttt e e e e e bt e e e e bt e e e e e bt e e e e e tbaeeeesnaaeeenaaraaaens 31
BONE REIALIVE. .....eiuiiiiiiiiiieeete ettt sttt st ae st st ettt s bt e bt et e s bt e bt et e e e e bt s b e eae e bt eates 31
CUTVE DBIOITIL...c..tiiiiieiieeieete ettt ettt e e et e et e et e s e e e bt e s st e esbeassaeessaassaeasseaassaesseanssessseanssesnseessesssannssesnseens 31
FOILIOW Path.....cooiiiiiie ettt ettt ettt et et be et s e s bt et e st e s bt e b e e st esneennes 32
Path COMSITAINL.....cieiiiieiiieiiieerie ettt st e e st e e st e e steeesateesstaeessteessaeesssaesessaesssseeenssaeessseesnssesesssessssseensssesnnes 33
LattiCe DETOTII. .. ceouiiiiiieiee ettt sttt et st s bt e b e et b e st ess e et e et e be e b e saeesae e s eene 33
VBIEEX e ettt ettt ettt e ettt e s sttt e e e ettt e e e s bt e e e e e a bt e e e e s bt e e e e e a bt e e e e e aba e e e e bbeee e e bt eeeeehtaeeeeaattaeeesrraaaens 34
VETteX (TTIANGLE)...cueeeieieeeete ettt ettt st a et st e be st st e bt et e s bt e bt sabesseeneemtenseenne 34
Last Operator Make Par@Nil..........ccccueeirvuieriiiieirieesiieeeiteeesteesseeeessteeesseeesseesssseesssseesssseessssesssssesssssessssaesssssesnns 34
37751 P PR 34
ODbjJeCt (WIthOUL INVEISE)....cciruieieiieieiiieieiieesteeesteeesteessiteeesaseessaseessaeessseeessseesssssesssseessssessnsseesssseesssseessssesnnnes 34
Object (Keep Transform Without INVEISE).........ceoueriiriirirriirienienteniteteete sttt sttt esae e e saees 35
Object (Attach CUIVeES t0 SUITACE)......cccuiiiiiiiiieiieeieeeeeeee ettt e e ste st eebeeste e s sbeessseesba e saessbeesaenssean 35
CLEAT PATEIL.......eiuteiiieeiieeitettet ettt ettt s bt e bttt e b st e e st e s bt e bt st e e st e e st e bt e bt e b e eabesatesstenbeeasesaseennesanenseen 35
Clear and Keep TransfOrTation. ..........c.eeiieeiiieiieeiiienieeiteesteeieeseessteeseeesteessaesseesssesseesssessseesseassseesssessseesseens 35
Clear PareNt INVETSE. ....cccueeieiiiieeiteteetert ettt ettt st b et e st be et s st e bt et e st e be s b e sae e beebesaeenbesasesseenseeane 35
Last Operator Clear PareNt..........cccueerieerrieeriiieeniieeniieeesieessteesstseessstesssseeesssaesssssessssesssssessssseessssesssssessssseens 35
L0701 1518 0= 1 L1 J PO P PP PPTRTPN 35
Add Constraints ( With TarZeLS).....cccuueeerieeerieeiriieeniieeesreeseieeessiteessseessseeessseesssssessssseessssseessssesssssessssees 36

Last Operator Add Constraints (With Target).........ceeeieerieriiiniieiieeeeeieere ettt 36
37401 O OSSP PP PURPPPPRRRRP 36

Copy Constraints to Selected ODJECLS......cccuirirruiriiririerteteeteetere ettt st see sttt sreesreseesaeesseeaee 37
Clear ODjJECt COMSITAINES. ...cccuveeerireeerireeeiieenireeerireessteessseesssteesssreessseesssseesssssesssssessssesssssesssssesssssesssssesssseesnns 37
TTTACK ettt bttt et b et s et b et ea e bt b e ae e bt et e e h e e bt et e e a e e bt et e e at e b e e b e saee bt enbeene 37
Damped TraCk CONSITAINL.......c.uiiriuieerieeriieeirieeeiteessteesstteeesttessteeesseesssseeessseessssessssseesssseesssseessssesssseessseesssses 37
TTACK 10 CONSITAINL. ¢..eutetieteeiert ettt ettt st sttt et st e st s st e sbe e bt et e st e sat e bt ebe e b e sabesatesbee st ebeeatesneesseenseeane 37
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LOCK TTack COMSIIAINT. ... .eitiriiriierieeiieteeteeitest ettt et sttt ettt e st st e ss e sbe e be st e estesaeesse e bt ebesabesmeesseenseenne 37
CLEAT TTACK. ..ttt ettt e bt e s at e e bt esat e s bt e sae e e bt e sseeeaseenseeenseenneesaseenneenns 38
Last Operator Clear trACK..........cocueriirirriirieeeteeter ettt ettt be st sae s et s e e besnesaeens 38
37401 O SO PO PP PRRRPPPP RPN 38

Clear Track - Keep Transformation...........ccceivuerierienienierieeeentese ettt et sre s s saeesse e s eaeeaees 38
Last Operator Clear TACK........ccuiieiiiieiieeete ettt s st e st e s ste e e sar e e st e e saa e e s st eesssaeesssaesnsseesnsseessees 38

Y Dttt ettt e et e s et e e e et e e e e a bt e e e abb e e e e e bt e e s e n b e e e e e nraaeeeenraees 38

LANK / TTanSTET DIAta.....cccueereirieeieeieniterieeteete ettt ettt et e sat e st e st et e e b e st e sutesae e bt e b e et e eabesstesbeesbeensesnsesasesaeensean 38
LiNK ODJECE 10 SCOME. ...c.ueiiiiiieiieieeteeteett ettt ettt ettt et et st e s bttt et e st e satesse e bt e be e s e emtesseenseeseensesanesnees 38
ODbject Data, MateTials .. BIC......cccvuiiriiiieeriieeeiieeerieeeriteessteeesteesstteesssseesssseessssaessssessssseesssseessssseesssseessssseennns 39
Last Operator LiNK Data..........coceeieriiriiirierieeieetceeste et siee sttt st st s e sae e st be s besanesstesneesbeeseenseenne 39
YD ettt ettt et e et e a bt e e b e e e ab e e e bt e e ba e e e bb e e s ba e e e bae e e neeeeree s 39
COPY UV MAPS.....iiiiiiiiiiiiiiecttentte ettt sttt st a e s aa e e e sab e e s aa e e s ab e e sba e s sabaeesabaessnbeessnneesnneess 39
TTANSTET MESH DALA......cetiiiieieiieeteete ettt ettt ettt e bttt e b e st e s bt e sbe e bt e be et e eatesate st enbeenbesabeeae 39
Last Operator Transfer Mesh Data.........cc.cocereerirrienieninienteeeteetese ettt ettt ss e st s e snesaeens 39
FTEEZE OPETALOT. ......uveieeieiiiieeeeiteeeeett e ettt e e sttt e e e sate e e s s sabteeesssbteesssasaeeeessssaeesessssaeesssasaeessnnsaeesssseaens 39

DAL TYPR. ettt ettt ettt e ettt e s ettt e e e ettt e e e et et e et e rba e e s e e rb e e e e e rrneeeseenrraeeeeennee 39
CTEALE DALA. ... ueeeiiieiiiieeeite ettt ettt e e bt e e bt e e et e e e bt e e e e e e e b e e e ab e e e st e e s nbe e e naeesnaeeas 40

EdZE MAPDING. ... etiiieiiieeieeteeet ettt ettt ettt ettt et e st e e bt e st e e bt e s be e bt e et e esaeesabe e bt e enbeestesbeenateens 40

1 107570] (0= 2RSSO SRR RRPRPRRRRPIN 40

IN@ATEST VITICE. ....eeiuriiiiiiiiiiiiiiic ettt r e s e aa e e s ar e s s ba e e ba e e sabaeesanaeesnnaes 40

INEATESE ... uveeiiiieieiieiiee ettt ettt e s e e e st e e s s te e s s abe e e sbeessbaesssbeesssaeesssaeenssaeensseesnssaenn 40

INEATESt FACE EAE....ccuuiieiieiiieieeiteeteet ettt ettt ettt et e s b e e s st e sabe e st e sase e seesane 40
Projected Edge INterpOlation.........c.ceeeiieiriiieiniiieiriieceiteessre e st e e seeesiseessate e s ae e s s aaeessaaessssaeensnneens 40

AULO TTANSTOIMIL ...ttt ettt ettt ettt s e s bt et et e s bt e b e st esseeae et e sneenbesanenaeens 40

Only NeighbOr GEOIMEITY......ccccvtiiriieiiieeiiieeerteeeite et e e st e ssteesseeesssaeesssseesssaeessaeessseesssseesssseesssseesssees 40

IMAX DISEANCE. ....ciiuiiiiiiiiiiiiiiieett ettt sba e e s ba e e s be e s sabe e s saaeeebneesaneesans 40

RAY RAIUS. c...vteiiieeieeeeeee ettt st e st e st e e st e e e st e e s bt e e sssaeesasaeesssaeenssessnsseesssseesssseennns 40

IMIIX IVIOQE. ...ttt sttt b e st a et et e s bt e s e st e bt et e e st e sbe e besat e bt e s e emeenneeane 40
Below Threshold......c...ooiioiieeeee ettt sttt e s e 40

ADOVE TRIESNOIA. ..ottt sttt a e s sae s 41

REPIACE. ...ttt ettt e s e e st e e st e e et e e e st e e et e e e ab e e e aaeeeaaeeeaaeeearaeenanas 41

1A Q- Tad [0 PSP P PP OPPOPTROPRNS 41
Transfer Mesh Data LayOUL.........cceecieeiieiiieeieeieeeiteeste et eseeerieeseesteessaesseessaessseesssessseesssessseessesssseesseesssesnses 41
Last Operator Transfer Mesh Data LayOUL.........c.coceevueeieriiriinienienienteneesieereete ettt see s esseesnees 41
DAL TP ettt ettt e e ettt e e e st e e e s ettt e e e e st e e e e s e bt aee s et btee e e e bt teeeeenbaaeesenartaaeeanane 41
EXACE MIALCR. ..ttt sttt et b e st s e b et e st e be et s st e bt et e e st e nbeeane 41
SOUICE LaYerS SEIECTION. .....veiieiieietieiitie et ectee et erte e et e e st e e st e e s steeesabeeessbeeessseesssseesnsseessssesssaeensees 41
IMLYIOUP. ...tteteuiiieeeeettte e ettt e e ettt e s et e e e st e e e s aaba e e s eensat e e e e sbeees s nnsaeeseensseeeeeassneeesennraeesennnrneeens 41

ALCEIVE LAY OT..eeeiiiiiteeeeitteee ettt ettt e ettt e ettt e e s st e e e st e e e e sabaaeessabaeeessasbaeessssbeessnnsaeeessansaaesnnssees 41

AL LAYETS. .ttt ettt ettt ettt et s bttt e st e e a e e st e e s ateesbe e atesaseessteesbeesatesasaesatessseenssesaseenaeann 41
Destination Layers MatChinNg..........coueuiiiriiiiiiiieeiiecte ettt s e st e s ste e e s s e e sssaeessanaeenaneees 42

BY NAITIC....coiiiiiiiiii et e ab e s ba e s ba e s e 42

BY OFAET......eiiiieiieeeee ettt ettt s e e st e e s tae e s bt e e st e e e ssbae e ssaeessseessseeensseessseesssseesssseensseens 42

ALCTIVE LAYRT...eeeiiiiieeeeietee ettt ettt e e ettt s ettt e s e et e e et e e e s e nrb e e e semnbeeeesensseeesessbeeseensteeseannreeesennnnes 42
@0 I (=Tl £ (o) 1 R OO OO OO RSOOSR PO RU PRI OPRUPRROPPR 42
IMOVE 10 COLLOCTION. ...ttt ettt ettt et et sa ettt b et et e s bt et e et e s st e sbe s s e sseebeenneeneeseenne 42
Last Operator MoVe t0 COLECTION. .......ccccuiiiriieieiieeeiee ettt ettt e st e e s sate e s see e e sbaeessaeeenasaeesasaeas 42

LA 15 LT OO PP PTRRPPPRROPROR 42

LNK 10 COLLOCTION. ...ttt ettt et et s e s st e st esat e e bt e st e s bt e st e smseesseesabeeneeenseenns 42
Last Operator Link t0 COLlOCTION. .....cccueetiriirieriiiieieeteee sttt sttt et et e sre st sae bt e sseesneeas 43
A\ 10 LT PP PR PP PPORPPPPORUPPRORt 43
RemOVEe FrOm COLlOCTION. .....coutiiiiriiiieteeteteet ettt sttt sb et b et s e sbe s s e e bt e b e s st e beenesneens 43
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Remove From all Unlinked ColleCtions..........ccceiriiiiiiiiieeieeieete ettt sttt ettt et es 43
Add selected To ACtiVE COllOCHION. .....c.uiiiriieeiiiieieiteeeciee et eesteessreessteeesaeeesateessaseessasaeessssaessssaessssseesssseens 43
Remove Selected From Active COIECHION. .......oiouiiriiiriieeieeieeteete ettt ettt e s be s 43
Shade Smooth, Shade Smooth and Shade FIat.............oouuiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeee et ee e eeeeeeeeeeeaeeeeaees 43
Shade SINOOtH. .....oouiiiiie ettt a et b et e s e s bt et et be e b st se b e aeeens 43
Shade AULO SINOOTH.....cccuiiiiiieeeeceeeee et ste e st e e s saa e e s bt eessbeeessbaeesssaesnsseaensseeessseesssseens 43
Last Operator Shade SMOO0th BY an@le.........cccoiiiiiiiiiiiieee ettt ettt 44
AULO STIIOOTN. ..ceiiiiiieiieectee ettt st e e st e e st e e s st e e e sbaeessbeeesasaeesnteessssaeeansaeeesaeeenraenn 44
AL ...ttt ettt e h e st e bt e st e e bt e et e e bt e et e e bt e et e e bt e e te e hteeabeenaeesares 44
SRAAE FLAL..cutiiieiieieiieeeite ettt ettt e e e st e s st e e s abee s st e e s ateessaeesssaeessbeeeasbaeenstaeensseeenabeeenasaeenreenn 44
W 11T 10 1 TP PR PR PR 44
INSEIt KOYTTAIME. ...eeuiiieiiiiiieeieeteete ettt ettt e e te et e e te e ste e e b e e beessaeesbaesssaessaessseesseessseasseenssaesseenssassseenseenns 44
Insert Keyframe With K@YING SeT........coouiiiiiiiiiiiiiiieeetee ettt sttt ettt st e s as 44
DELEte KKOY fTAIMIE. .....eiieiieiieeieeteet ettt e e e bt e et e e te e st e e bt essaesseessbaesseassseasseassseesseaassessseesssaessesssseeseenssanns 45
Clear KeY fTAIMIES. ....coueiuiiiieieiteteeteete ettt ettt et ettt b et st b e et e e bt e b e et e sae e bt st e sst e beeabesse e neentenns 45
Change KEYIINEZ SEL....cccueiirieeiiiieeriiieeeiieesiiteesttessteessteessateesssteessteesseeessseeesssaesssseesssseesssseesssseesssseessssesssseesnsses 45
BaKE ACHOM. ..cuteitiiieeitectteeet ettt ettt b e bt et e e s a e s bt e bttt e b e et e e bt e bt et e e bt et e st e s et e bt e beebesaneeaee 45
Last Operator BaKe ACHON. .......ciicuiiiriieiieeeiieeeieesie et e st e ssteesiteessaeeessaeesseaessssaessssaessssaessssesssssesssseens 46
STATT FTAIMIC. ....eeiiiiiiiiiicciecctt e e ae s sab e e s b e e s ab e e saaeesbneesanneeans 46

BN FTAIMIO. ..ccoiitiiieeete ettt ettt e et e s st e e e s te e s s ateessaaeessbeesssbaesssaaenssaeenssaeenssaesnssaesnsseenn 46
FTAIMIE STOP....eiiiiiiieieeee ettt ettt ettt e e ettt e e s et e e s s ab e e s e aaae e e seassbeeeeensneeeeeansaaeesenraeeesnnns 46

ONLY SEIECTEA BONES....cccuvtiiiiiieiiieieiteeetee ettt e e sttt e s sre e s ste e s s taeesaaeesssseeesssaeessseesssseessssaeenssaeesseeens 46
ViSUAL KEYING. ..cneieiiiiiieeitetee ettt ettt ettt sttt e st e st e st e e bt e s b e e st e sabeeseesnseesssesaseensaanns 46
ClEATr COMSITAINES. . eeeuvieeiureerrireeeiteeritteesitteesteeesteesssteesssseesssseessssesssssessssseessssessssesensssesnsssssssasessseesssseenns 46
CLEAT PATENILS. ...c.uteeuteiieiiettet ettt ettt e ettt et e s e st e e st e s bt e bt et e et e satesbt e b e ebesasesaeesstesseeseeneeane 46
OVEIWTIE CUITENE ACTIOM. . eeieiieiiieeeeeiitteeeeiiteeeeeitteeeestteeeesausteeeesataeesesstaeeessnsaeesssssseeessssseeessssseesssssseees 46
CLEAN CUIVES......eiterieitieteeitest ettt ettt ettt et sb et e st e s bt e b e st e s bt e bt et e s bt e b e s st e sae e s eeute bt easesaeesaeeaseeneensenane 46

BakKe Data.....cciieiiiiiieiiiieeiee ettt s e e st e e s ae e e s bt e e st e e e b e e e ab e e e tbeeeabeeeraeeebaeeeaeeenanes 46
CRANNELS. ...ttt ettt et b et e bt b e st s et e bt et e a e e bt s bt e bt et e e bt e nbesatenae s 46

Bake MeSh t0 GIease PeIICiL...........ciiiiiiiiiiiiiecieeete ettt sttt e e e s ta e e s ae e e s e e e saseeessbaessssaessneessses 46
Bake Mesh Animation to Grease PeNCil...........cccueiiiiiiiriinieeieeieeteete ettt sttt aae e 47
TATGEE ODJEC.eeiutieeeiieeiteeeitee et et e ettt e sttt e st e e s bt e s steeessabe e s sbeeesseeessseeeansaeesssaeenssaesnsseesnsseesnsseeessseessseennn 47
STATT FTAIMIC. ... eiiiiiiiiiiicttcceeec e ar e e s ba e e b e e e ae e s sab e e e abeesaneessabeesnneeas 47
BN FTAIMIO....ceiiteeeiie ettt ettt e e e et e e st e e s ba e e s abaeesabae e seaeesssaeessaeessseesnssasessseenssaeenssseenssens 47

N1 <] 3 PP PROTOPPRPPPN 47
THICKIIESS. ..ttt ettt ettt e st e ettt e st e e st e e s bt e e s abaessataessbeeessseeesseesnsseeassaeenssaeenssaeensseesnsseenn 47
THreShOld ANGIE......c.viiiieeeeee ettt st s e et e st e s b e e st e e bt e sabeebeesabe e seesasesnseesasens 47

N 170) O i 1T PO USSP 47
ONLY SEAIM EdGES....c..eeiuiiiieiieiieieieetee ettt ettt ettt ettt et s e s bttt e e bt e b e et e sae e b e e ene 47
EXPOTT FACES.....ciiiiiiiieeee ettt sttt et e s e e e bt s e b e s e bt e e mbeeessbeesnneeeanaeens 47
Only Selected KeYITAIMES.......cc.eiieriiiiiieiteeeeeteeete ettt ettt sttt sat e sbe et s sbe s e e sseene e 47
TATGEt FTAMI...ccoeiiiieieeiteee ettt ettt e ettt e e e sttt e e s s bt e e s s bt e e e s s abteee s asaaeeseasbeeeesasseeeesnnssaaessssseees 47
PrOJECHION TYPE....eeiiitieeeeeee ettt ettt e ettt e s e be e e e s abe e e sesasateeeesbaeeesemsbaeesenrneesesnnrneenas 48

O K ettt ettt s h ettt s bttt ea e e h et e e a e e bt et e e a b e he et e oAt e bt et e e Rt e bt et e ea b e bt e beea b e bt ebeeatenbeenee 48
Last Operator Bake Mesh Animation to Grease Pencil............ccccoeuerienieniinieniinieieeeecceeeeee e 48
Bake Object Transform t0 Grease PENCil..........cccciieiiiiiiiiiieiiieeiect ettt ete et te et e s re e e sae e beeeaeesaesssaens 48
Bake Transform to Grease Pencil Panel.............coocueeiiiriiiiiiniieeiietecieet ettt ettt 48
STATT FTAMIC...cciiiiieieeiteee ettt ettt e e e st e e e s s ba e e e s s bt e e e e s abbeeesssssaeesssasaeeeessnssaeesnsasaeessnnns 48

ENA FTAME....c..eiiiiieiieeeee ettt ettt ettt b et st s bt et emt e bt e b e saeesaeeabeeaeeseeane 48

ONnly selected KeYITaImes. ......c.vieuiiiieeiieeriieeiieeteeste et e ete e st e estteebeeebeessaeessaesssaesseesssasssaessseassseesssesnses 48
Taret FTAIME.......ciiiiiiiiiiiiiiiiictt et ae e e be e e ae e e s aa e e s raee s 48
PrOJECHION TYPE....etieieiiiee ettt ettt e ettt e e e sttt e e e sttt e e s s aabe e e e s abaeeessasbaeeessasaeeeesssaaessnssaeesannns 48

Last Operator Bake Transform to Grease Pencil panel...........c..cccccoveriieniiniininninienieneeneceeieeeeneene 49
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RIGIA BOAY ...ttt sttt ettt st e b bttt e et e e st e s bt e bt et e et e s st e sbteebeeabe st e eneenreenne s 49
ALAA ACHIVE. ..ttt ettt ettt e et e et e e et et e st e e s s bt e s st e e e abaeesssaesssseesssseessssaesssaeenssaeenssaeensseesnssaeensseeanns 49
ALA PASSIVE. ...ttt ettt ettt et e b ettt st s a bbb et e a e bt e bt et e et e s st e ene e beebesabeeaee 49

Last Operator Add Rigid DOGIeS........ccccviiiruiiiiiiiiiieieieceteeete ettt ste e s e e e saa e e s aa e e aaessaseesnsnes 49
REIMOV ...ttt s bt e s b s s ba e e s aba e s s bt e e ab e e s saaeesabeesannes 49
CRANEE SNAPE....ccuiieiiee ettt e st e et e s bt e e s be e e s bt e e abae s at e e s abeeeab e e e bt e eestaeensreeensaaeearaeen 49

Last Operator Change ColliSion Shape..........c.cocueiiiiiriiniiirereeetee ettt st 50
CalCULALE IMLASS. . vteeiveeieiieeisieeeeieeeeteesste e s sttt e ssateesbteeeasteessseeesssaeessseeesssaeenssaeenssaeansseeensseeensseesssseesssseesssseensseeens 50

Last Operator CalCUlate IMIASS......c..ccouiiuerieriirierierteete ettt ettt ettt et st e be st sat e bt e be st essesbesseesneennes 50

IMLALETIAL PTOSEL...cc.uvieiiiieeieeeieeet ettt et e e st e st e et e e st te e e bt e e sbaeesssaeesssaeenssaeessseeassseesssseenssaeessseennns 50
D<) 11 L O PP TP P PPN T PP OPPPPPON 50

(@111 (ol 2 (< o £ J TR 50
QUICK FUT...eiiiieiteee ettt e et e e e eetta e e e eetseeeeenasaaeeeesssaeeeessssaeeensssseeeansssaessssseseeassseeeeenssseeeennnnes 50
QUICK EXPIOGE. ..ccieiieiiiiiiiieeeeete ettt ettt et s st e e st e e st e e s ateessataeesstaeessseesssaeesnsseessseeenssaeensseesnsees 50
QUICK SITIOKE. ... eeeeeeeiieieeeeeteee e e ettt e eeet e e eeeetteeeeeeetaeeeeeeesseeeeesssesaeeeassseeeeeasssseeeeassssseeeaassssaeeeensssseeeeasssseeeans 51
QQUICK FIUIA. . .uuveieeeiiieiieiiiiieiitteeeetettetateaetasaaasasasasasaassasssssasasssssssssssssasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 51

SUDAIVIAE. ..ottt ettt et s e et e e st e e bt e st e e bt e s a b e e bt e e st e estesabe e st essseestesaseensaeenseanssesaseenntanns 51
Last Operator SUDAIVISION Sel.........ciruiiirieeiriieriieeeiieeeiteeeieessieessteesssteeessaeesssseesssseessssessssseessssesnsseessseesssses 52

LLBVBL ettt a bbb bt b e et e bt e bt et e e bt e bt et e e ae e bt et e ene e beeane 52

REIATIVE. ..ttt ettt s e s st e s st e e s s te e s st e e st b e e e bb e e st b e e e abae et ae e sbaeeaaeeesaeeeraaes 52

(©70)1177<3 y B o OO PR PP 52

(@21 1<) | OO USROS PPORRPPPPRR 52
VLS.t sttt b et ea e e bt et e ae e be e bt e at e bt e b e enteebeebeeneen 52
UV ..ttt ettt ettt ettt e sttt e e e sttt eeesaaba e e e s st tee e s s sateeaaassbaee s asbteeessasaeaessssaaeessssaaeesssseaessnssaeessnnse 52
CUIVES. ..ttt ettt b e s ab e s aa e e s b e e st s e e saba e e s abe e e baeeesbeesasbeesabaeesanaeesanaeas 52
GIRASE POMCIL....eiiiiiiieiieecite ettt e e et e s st e s s te e s sbe e s abe e s sbeessbaeeesaeensaaeenssaeenaraeennees 52

GTEASE PEIICIL ODJBCL.....eiiiiieiieieetetee ettt ettt b et st b et s st e bt e b e s st e bt st e sne e b e eaee 52
o 11 ) OO USRS RPPRRRP 52
BOZIET CUIVE....ciiiiiiiiiiiiiiiictt ettt ba e e e e s bt e s s ba e e s ab e e s abeessabaeseaneesannes 53
POLYZON CUIVE.....ciiiiiiiiiieieiteecctee ettt et e e et e e s te e e sbte e sate e s seeeesssaaesssseeesssaesnsseeesssseesnsseessnsaesssseesnsseesnssens 53

IIMAGE ODJECL. ..ttt ettt ettt ettt st b et st e bt st e s bt e bt et e e ae e bt st e e bt e bt et e e aeeebe et e eat e bt enten 53
CONVETt t0 MESH PLANE.....c..uiiiiiiiiiiieeiieceeeteeeste ettt e s eae e s sate e saae e sbteesssaeesssaeenssaesssseesnsseesnsees 53
Trace Image to Grease PenCil..........cocoviiiiiiiiiiiiieeee ettt sttt 53

HaAIT CUIV. ...ttt ettt e e e sttt e e e sttt e e s s s bt e e e e s st e e easassbaessaassteeessasaaeeesasssaessnssaeesnnnnns 53
PartiCle SYSTEIM.....eiiuiiiiiieiieieeterttet ettt ettt et ettt ettt st s bt bt et e e bt e bt st e sbt e bt et e sseenbesanenne s 53
LaSt OPeTatOr COMVETT T0....ccevuutteteriireeeeriiiteeeeitteeeesirteeesssteeessssreessssssteesssssseessssssseesssssssesssssseeesssssseessssssees 53

I 1oL PSP PTRPP 53
Target Point Cloud, Mesh, CUIVE.........cocciiiiiiiiiiiieiriieeeiee et e esiteessreesseeesstteesssaeesssseeesssseesssseesnns 53
KEEP OTIGINAL....uiiiiiiiiieieiteiteteeee ettt sttt ettt s ettt s st e b s be st e sneeneene 53

SHOW/HIAE. ... eeiiieeetteeete ettt e et e st e s st e e e ab e e s s beesste e s st e esssaeesssaeenssaeenssaessseesssseeesseessseenseens 53
SROW HIAAEN....c..eiiieiiiitieeeee ettt ettt ettt sa e sttt e b st e e st e bt e sbeebe et e satesseesseeanenas 54
HIA@ SELECLEM. ....coeeieeiiieeeee ettt sttt e st e st e e st e e s bt e e s b e e e s baeesssaeenssaeenasaeesssaeesseeasseenssees 54

Last Operator Hide SeleCted..........cceiiirieiiiiirieieeeeee ettt ettt sre st sae e sae et e sae s 54

UNSELECLEA. ... ieeiieeieeett ettt s st e sste e s saae e s bt e e s bt e e sssaeessbaeesssaeenssaeensseesssseesnsseenssseennses 54

Hide UNSELECLE. ......eoueeiieieeee ettt ettt et ettt s e b st s bt et e et e s be e b e saeesaeemseene 54

CLEAM UP..iiiiiiiieeiieeeiteeette ettt e st e e st e ettt e sttt e e tte e s ate e s bt e e sabaeeasbeesassaeenssaeessaeansseeenssaessseeassseesssseensseeensseesnsseesnsseens 54
C1EAN VETTEX (GIOUPDS. ... vteurerteeriieettenitesiteesteettesstesseesutesstesssesseesstessseasssesseesstessseasssesseesstesseesssessseesssesssennns 54
Limit TOtal VEITEX GIOUPS.....cieeteireiieiriiieeriieintteieteeesteessateessaaeesssseesssseesssaeessssessssesssssesssssesssssesssssesssssessssaesnns 54
Remove Unused Material SIOLS........ceeuierierriieiiieeiieeieerit ettt ettt ettt s it st e st e et e s beesbeesas e e seesasaesaseas 54
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Object menu

The object menu in Object mode provides you with tools to work at
Object level.

It contains things like undo redo, copy and paste, delete and other
general tools. But also some object specific tools, like the Convert
to menu. Or Transform items, and many more.

There are lots of tools in this menu. And some content just shows
with specific object types. So we will divide it into sub chapters.

The transform sub menu contains functionality for some kind of transformations.

To Sphere

Shapes a selection of objects into the shape of a sphere. The calculation happens with
the object origins.

In Object mode this tools requires to have more than one object selected.

Usage

Select the objects, activate the tool, then drag the mouse in the 3D viewport. In the header
you will read the current factor then. Which tells you how close you are towards the sphere
shape.

Last Operator To Sphere

1.000

Factor d | nal Editing

The factor to transform the selection into a shape form.
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Proportional editing

S\ Smooth

Enables proportional editing. Activating proportional editing reveals further

1.000

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.

Shear

Shear shears the selection.
In Object mode this tools requires to have more than one object selected.

Last Operator Shear

Offset

Adjust an offset. IL —

Shear Axis roportional Falloft  [/ISmoeHH

1.000

The shear tool works along a imaginary 2d plane. The shear axis controls if the

items are sheared along the x or the y axes of this plane. This is the plane along
which the transformation happens. You can shear along the x or the y axis of
this plane.

To make things even more complicated, the orientation of this imaginary plane is defined by the Axis and Axis
Ortho items below.
Axis

Defines one axis of the imaginary shear axis plane.

AXxis Ortho

Defines the other axis of the imaginary shear axis plane.

Orientation

Choose the orientation for the shear action. Oriertation

12
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Proportional editing

Enables proportional editing. Activating proportional editing reveals further

S\ Smooth

settings.

1.000

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.

Bend

Bends the selection.

In Object mode this tools requires to have more than one object selected.

Push/Pull

It pushes or pulls the object positions relative to the center of the selection.

In Object mode this tool requires to have more than one object selected.

Last Operator Push/Pull

4.584

Factor A Smooth

1.000

Adjust the strength of influence of the tool.

Proportional editing

S\ Smooth

Enables proportional editing. Activating proportional editing reveals further s 1.000

settings.
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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.

Move Texture Space

This tool relies at the move tool. With the difference that it moves the
texture space instead of the object. It has also a very special use case, and
just works with a material with a Texture Coordinate / Generated node.

And requires to have the shading at Material or Rendered to see a result in
the viewport.

The yellow cage represents the texture space. The actual UV mapping
does not change.

[+ Texture Coordinate  thiswayuptex.png.001 + Diffuse BSDF

Last Operator Move

Move

Adjust in which directions you want to transform.

Orientation

Choose the orientation.
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Proportional editing

Enables proportional editing. Activating proportional editing reveals further al Fa S

1.000

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.

Scale Texture Space

Scale Texture space is similar to the Move texture Space. With the only difference that it scales the UV space
instead of moving it.

Last Operator Resize

Move

Adjust in which directions you want to transform. roportional Editing

Orientation

Choose the orientation.

Proportional editing

S\ Smooth

Enables proportional editing. Activating proportional editing reveals further 1,000
settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

15
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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.

Align to Transform Orientation

Align to Transform Orientation rotates the selected objects so that their
local orientation matches the active transform orientation in the
Transform orientation panel or the Orientation selection in the

Transform Operator panels.

For example when you have a few cubes that are rotated differently, then perform align to transform orientation
with Global coordinates, then the cubes rotations gets set back to 0/0/0

Last Operator Transform

Values

=

These values can't be edited. The tool aligns to zero, so the values turns to zero. _ £

I+ Global
Axis

These values doesn't matter. Changing them does nothing.

Orientation

Choose the orientation in which the transform should happen.

Proportional editing

Enables proportional editing. Activating proportional editing reveals further o _
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.
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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.

Randomize Transform

This tool allows to randomize position rotation and scale of selected objects. Each object gets threaten

individually by a random value.
It starts with zeroed values. You need to adjust the values in the last operator.
Last Operator Randomize Transform

Random Seed

Adjust the random seed value.

Transform Delta

Randomize Delta transform values instead of the regular transform values.

Randomize Location checkbox
With this checkbox ticked the location of the selected objects gets randomize

Location edit boxes

Adjust the strength of the transform for the single axis.

Randomize Rotation checkbox

With this checkbox ticked the rotation of the selected objects gets randomize

Rotation edit boxes

Adjust the strength of the transform for the single axis.

Randomize Scale checkbox
With this checkbox ticked the scale of the selected objects gets randomized.

Scale Even

Use the same scale values for all axis.

Scale edit boxes

Adjust the strength of the transform for the single axis.

¥ Randomize Transform
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Align Objects

Align Objects allows you to align the selected objects in various ways. You need to adjust the settings in the
Last operator panel. The align operation happens in world coordinates.

Last Operator Align Objects
High Quality

When ticked the calculation gets performed in a higher precision.

Align Mode

Align Mode is a drop-down box choose between different align modes.

Relative To

Relative to is a drop-down box. Here you adjust in what method the alignment happens.

Relative to the active object, to the center of selection, to the 3D cursor or to the scene origin.

Align

Turn on or off the single axis for the align operation.

Set origin sets the origin of the selected objects to a chosen location.

Geometry to Origin

Sets the geometry to origin.

Origin to Geometry

Sets the origin to geometry.

Origin to 3D cursor

Sets the origin to the 3D cursor.

Origin to Center of Mass(Surface)

Sets the origin to the center of mass, calculating it from the center of the surface area.

Origin to Center of Mass(Volume)

Sets the origin to the center of mass, calculating from the center of the Volume. It must be manifold geometry
with consistent normals.

18
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Last Operator Set Origin

¥ Set Origin

The last operator is the same for all set origin methods. e GGG

Center Median Center

Type

Choose the method again.

Center

Use the median center or the bounds center for calculation.

Mirrors the selection.

Interactive Mirror

l. Duplic
Mirrors the selection. T Duplc

Usage:

Activate the tool. In the header you will now see further instructions. Which is: type in

the axis at which you want to mirror. Interactive mirroring starts in Global space. You
can change the orientation in the last operator.

XY Z Global

Mirrors along the global axis.

XY Z Local

Mirrors along the object axis.

Last Operator Mirror

Orientation

Choose the orientation in which the transform should happen.

Proportional editing

S\ Smooth

Enables proportional editing. Activating proportional editing reveals further . 1,000

settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.
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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.

Clear

Clear Transform is a menu where you can clear the transform for
location, rotation, scale and Origin. Clear means in this conjunction
that the values gets reset.

When you have for example a cube at X 5, and clear the location,
then the cube gets positioned at position X 0.

Location

Resets the location of the selected object(s).

Last Operator Clear Location

Clear Delta

With Clear Delta ticked it clears the delta transform instead of the transform.

Snap

Il Duplicate Objects

¥ Clear Location

Clear Delta

Rotation

Resets the rotation of the selected object(s).

Last Operator Clear Rotation

Clear Delta

With Clear Delta ticked it clears the delta transform instead of the transform.

¥ Clear Rotation

Clear Delta

Scale
Resets the scaling of the selected object(s).

Last Operator Clear Scale

Clear Delta

With Clear Delta ticked it clears the delta transform instead of the transform.

¥ Clear Scale

Clear Delta
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Origin

Clear Origin requires to have a parent child relationship selected. It sets the child object to the position of the
parent object.

Apply
Apply is a menu where you can apply transforms in various
combinations. For example, when you create a cube, then move

it to let's say 3, then apply the location, then the origin gets set to [k jects

I Duplicate Linked

0. The position is "applied". Of special Interest is apply scale,
since it resets the scale factor to 1.

Apply just works with single user objects. And it does not apply
to pose position, animation curves or constraints. These tools
should be used before rigging and animation.

Location, Rotation, Scale, All Transforms and
Rotation&Scale

This applies the location, rotation and scale of the object.

ject Transform

Last Operator Apply Object Transform.

Location
Applies the position, and resets origin to 0

Rotation
Applies the rotation.

Scale
Applies the Scale.

Apply Properties
Properties such as Curve Vertex Radius. Font Size and bone envelope gets applied.

Location, Rotation, Scale and All Transforms to Deltas

Transforms are absolute to the world coordinates. Delta Transforms are relative to the current transformation.
The delta transform values can be found in the Object properties, in the Delta Transform Panel.

Example use case:

Key frame a object rotation from 0 to 90 degrees. Rotate the object by 45 degrees. When you play the

animation it will still rotate from 0 to 90 degrees.
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Now key frame a delta rotation from 0 to 90 degrees and rotate the object by 45 degrees. When you playback
the animation it will rotate from 45 to 135 degrees now. (a 90 degree difference from the current state)

Last Operator Transforms to Deltas

Mode
Mode is a drop-down box choose the transform mode again.

Reset Values
Clears the transform values after transferring to Deltas.

Animated Transform to Deltas

Converts the “normal” transformation animations to Delta transforms. This tool requires to have key frames at
the object.

Visual Transform

Applies (set) the result of a constraint, and applies this back to the Object’s location, rotation and scale.

Make Instances Real

Make Instances real makes any duplicates attached to this Object real so that they can be edited.

Last Operator Make Instances Real

Parent
Parent newly created objects to the original duplicator.

Keep Hierarchy
Keep Parent Child relationship.

Parent Inverse
Applys the objects parent inverse to its data.
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Selection to Cursor

Snaps the currently selected object(s) to the cursor location.

Selection to Cursor(Keep Offset)

Snaps the currently selected object(s) to the cursor location, but

keeps the offset of the selected objects to each other. Means the
center of the current selection goes to cursor position. Not every individual object.

Last operator Snap Selection to Cursor

Offset
Keep the offset of the selected objects to each other.

Selection to Active

Snaps the currently selected object(s) to the active object.

Selection to Grid

Snaps the currently selected object(s) to the nearest grid point.

Cursor to Selected

Moves the cursor to the center of the selected object(s).

Cursor to World Origin

Moves the cursor to the world origin.

Cursor to Active

Moves the cursor to the center of the active object.

Cursor to Grid

Moves the cursor to the nearest grid point.
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Duplicate Objects

Duplicates selected objects. The copy is completely independent. All containing data
gets duplicated too. And you can edit the object instances completely independent. then.

You are automatically in grab mode, and so you can easily move the object out of
position. Which is sometimes wanted, since you can position the duplicate then. But
sometimes this is unwanted. A right click after releasing the mouse lets the object snap back into its creation
position.

When you drag the duplicate around you will see the position values in the
header.

Dy:0.1782 m Dz: 0.4767 m (0.5401 m)

Last Operator Duplicate Y ———
Duplicate Objects

Linked
With this option ticked the duplication happens with linked data.

Move X,Y ,Z
The Position of the duplicated object.

Orientation

Orientation is a drop-down box choose the type of orientation for the duplicate action.

Proportional editing

Enables proportional editing. Activating proportional editing reveals further
A\ Smooth

settings.

1.000

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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Duplicate Linked

Duplicates selected objects. The instance has its
own transforms. But the duplicate shares some
data with the first instance. This means when you
for example edit the mesh of one of the instances,
then the other instance gets modified too. As you
can see this in the screenshot. Here you can also

see that the mesh name is the same. The object
name is different though.

If you want to make changes to an object in the new linked duplicate independently
of the original object, then you will have to manually make the object a “single-

user” . This can be done for example in the Outliner, in the right click menu of the AL

A - .
A Ma |

object. (Currently broken). Or in the Object menu. Choose what attached data you R Make SirgeUser
want to make single user. '

LI
A
LI
)

When you duplicate an object, then you are automatically in grab mode. And so you can easily move the object
out of position. which is sometimes wanted, since you can position the duplicate then. But sometimes this is
unwanted. A right click after releasing the mouse lets the object snap back into its creation position.

Duplicate linked instances the object data.
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Explanation: Each Bforartists object type (mesh, lamp, curve, camera etc.) is composed from two parts: an
Object and Object Data (sometimes abbreviated to ObData):

Object - Holds information about the position, rotation and size of a particular element.

Object Data - Holds everything else. For example. Meshes stores geometry, material lists, vertex groups, etc. .
Cameras stores focal length, depth of field, sensor size, etc. .

Each object has a link to its associated object-data, and a single object-data, like a material, may be shared by

many objects.

Last Operator Duplicate Linked " Duplicats Linked

Duplicate Objects St

Linked .]_ _ 1= Global
With this option ticked the duplication happens with linked data. .

Move X, Y, Z
The Position of the duplicated object.

Orientation

Orientation is a drop-down box choose the type of orientation for the duplicate action.

Proportional editing

Enables proportional editing. Activating proportional editing reveals further
A\ Smooth

settings.

1.000

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.

Join

Joins two independent objects together and makes them one object.
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This works with mesh objects and with curve objects. What does not work is to try to join mesh objects with
curve objects. They are of different type.

Delete
Delete deletes the selected object(s).

Delete Global

It can be that you have more than one scene open. Delete deletes the selected object(s) in all scenes.

Copy

Copies the selected object(s).

Paste

Pastes copied object(s).

Last Operator Paste Selection from Buffer

Select
Select pasted object(s).

Active Collection

Put the pasted objects into the active collection.

Asset related menu.

Mark as asset

Marks the selected object as an asset. It will be inserted in the asset library.

Clear Asset

Removes the selected object from the asset library.
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Clear Asset( Set Fake User)

Removes the selected object from the asset library. But adds a fake user to it, so that it remains in the scene.

Library Override

Make

Add a local library override to this collection or selected object.

This tool works different from Add Override in the outliner. It iterates through the hierarchy of objects and
collections based on the selection. And tries to override everything linked.

To work properly, it is important that all the collections needed by the character are children of the root object
Both, linked and instantiated. Otherwise the automated overriding may fail.

Library Overrides is the new system designed to replace and supersede Proxies. Most types of linked data-
blocks can be overridden, and the properties of those overrides can then be edited. When the library data
change, unmodified properties of the override one will be updated accordingly.

You need to link a collection or object from another file for example to set the Make Library Override tool
active.

Assets with a library override have the override icon in the outliner.

-= @ Area001 » # Area002

&~

Link from a Library

Reset

Resets the library override to their initial state.

Clear

Delete the selected local overrides and relink their usages to the linked data if possible. Else reset them and
mark them as not editable.
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This sub menu contains relations related functionality.

Make Instance Face

Make Instance Face, formerly Make Dupli Face, is a relict from the past, when there was no instancing or
parenting feature available in Blender. When you turn an object into a Dupli Face object, then this object
becomes an instancing container for this object. All objects in this container just exists once in ram when you
duplicate it. No matter how often you duplicate it. This allows to plant whole forests without to run into a
memory problem. Since the tree object just loads once into ram. And gets just drawn at different screen
positions then.

Usage:

Create an object. Make Instance Face. The name will be extended by a
_dupli term.

s Global v v 3 Hiv (@

Now in the outliner go into the hierarchy T -Teleeoe

of the dupli object. And duplicate the
Cube.001 object inside of it. This is the
parent object that you can duplicate. You

oo o

will see that the duplicated copies will

(R

now be connected by a dotted line with
the parent object.

Make Local

You need to have a linked object for that. Make library linked data blocks local to
this file. The link to the library object will be lost. And the object acts like you
would have created it in the current scene.

There are four different methods available. With which you can also make the dependencies of the library
object local. Materials for example.

29



Bforartists 4 Reference Manual - 7.1.8 Editors - 3D Viewport - Header - Object menu

Make Single User

Make linked data local to each object. Additionally, it can also make

Make Single User

single-user copies of its dependencies, like meshes, curves,
materials, animations...

The parent menu provides you with all parenting methods at
object level.

To use parenting you first have to select the source object, hold
down shift, then select the target object so that both are selected.
This also works in the outliner (here you can also simply hold
down shift and drag the source object at the target object to make
it a child). The source object becomes the child object then.

The methods are object type dependent. The armature methods
requires to have a mesh and an armature. The path methods a
curve. The available methods for the current selection can also
be found out by pressing the hotkey ctrl P. This calls the
parenting menu with just the available methods.

*

Ly Vertex (Triangle)

Object .

Sets the parent to selected object.

Object ( Keep Transform)

Sets the parent to selected object, but applies all transform before the operation.

Object (Without Inverse)

Set the object’s parenting without setting the inverse parent correction. This preserves all transforms before the

operation.

Object (Keep Transform Without Inverse)

Set the object’s parenting without setting the inverse parent connections and applies all transform before the

operation.
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Armature parenting creates an armature modifier at the mesh.

#

Armature Deform

Sets the parent to selected Armature.

=
E

With empty Groups

Sets the parent to selected Armature, using empty groups.

[
%

L

£ o=

With Envelope Weights

Sets the parent to selected Armature, using envelope weights

With automatic Weights

Sets the parent to selected Armature, with automatic weights.

Bone

Sets the parent absolute to selected Bone.

Bone Relative

Sets the parent relative to selected Bone.

Curve Deform

Curve Deform allows you to deform a mesh by a curve shape. It
adds a curve modifier at the mesh.

B om

3

L)

PR N
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Usage:

Create a curve. Bend it in edit mode to your needs. Create a mesh. I have for demonstration purposes created a
cylinder with several subdivisions.

To demonstrate the only pitfall, by parenting

the center of the object goes to the start point of
the curve. So you better put the origin at the bottom of the cylinder before parenting.

Follow Path

Attaches an object to a curve. The curve then gets used to animate
the object position. Every vertice of the curve is one key frame.

Create a curve, create an object, hold down shift and select the S —

» Path Constraint

curve, make parent ...

Take care of the position and rotation of the object before parenting

it to the curve. It influences how the object behaves.

There is a constraint with the same name and functionality. But parenting with follow path will not create such
a constraint.
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Path Constraint

Path constraint adds a
AutoPath constraint at

B o\

the mesh object, which
is most probably a

b |

wrong labeled path 0.000
constraint. It is not

documented by the

Influence:

Blender developers.

Create a curve, create an object, hold down shift and select the curve, make parent ...

Take care of the position and rotation of the object before parenting it to the curve. It influences how the object
behaves.

Lattice Deform

Parents a lattice object to the object.

You need a lattice object and a mesh object. Lattice deformations just
works with mesh objects.

© Lattice
Create a lattice, create an object, hold down shift and select the lattice, Strength:
make parent ...

Parent the mesh object to the lattice object with method Lattice Deform.
A Lattice Deform constraint will be added at the mesh object.

Take care of the position and size of the lattice object. It influences how the deformation works.

Enter Edit Mode with the lattice object. Deform it. The mesh object will follow the deformation.
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Vertex

Vertex parents the current object to a vertex of the target object.
The vertex will be chosen automatically, it's the

closest vertice of the parent object. When you want to assign the
object to a specific vertice, then you have to do

The vertex parenting in Edit mode. You need to have an object

type that has vertices. Mesh or curve.

Create a mesh or curve object, create an object, hold down shift and select the mesh object, make parent ...

Vertex (Triangle)

Vertex (Triangle) parents the current object to a face of the target
object. The face will be chosen automatically.

It's the closest face of the parent object. When you want to assign the
object to a specific face, then you have to

Do the vertex parenting in Edit mode. You need to have an object L L
type that has vertices. Mesh or curve.

Create a mesh or curve object, create an object, hold down shift and select the mesh object, make parent ...

Last Operator Make Parent ¥ Meke parert

!{ﬁ] Object

Type

Choose the make parent method again. This last operator counts for most of the parent actions.

Keep Transform

Apply transform before parenting.

Object (Without Inverse)

With normal parenting the child object keeps its world transformation.
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Without inverse parenting the child object uses the coordinate system of the parent object. As one of the effects
you will see that the child objects will jump to the origin of the parent object when parenting.

Object (Keep Transform Without Inverse)

Set the object’s parenting without setting the inverse parent connections and applies all transform before the
operation. Without inverse parenting the child object uses the coordinate system of the parent object. By
keeping the transform, the origin of the parent and child object stay in position.

Object (Attach Curves to Surface)

Parent a Hair Curve to the surface of a new object.

Clear Parent

Clear Parent clears the parent relation completely, including involved modifiers.

Clear and Keep Transformation

Clear Parent clears the parent relation completely, including involved modifiers.

But keeps the current visual transformation.

Clear Parent Inverse

Clear Parent Inverse resets the transform corrections applied to the parenting relationship. It does not remove

the parenting itself.

Last Operator Clear Parent
Change the type of clearing.

Clear Parent

Type

The constraints menu contains some functionality that could also be done in the
constraints tab in the Properties editor. Those buttons provides a quicker access
though.

35



Bforartists 4 Reference Manual - 7.1.8 Editors - 3D Viewport - Header - Object menu

Constraints provides you with various limitation methods connected to a target object. For example, you can
limit the X position of an object to the X position of the target object. And when you move the target object,
then the object will change its X position too.

Add Constraints ( With Targets)

Add Constraints ( With Targets) calls a menu choose the constraints type. It's the same content than in the
Constraints tab in the Properties editor.

tz © Cube002

Copy Location

We will not explain every single constraint type here. Please have a look at the constraint types in the manual
part for the Properties editor.

Usage:

Select the target object. Hold down Shift key. Now select the object where you want to add the constraints to.
Both should be selected. Then choose the constraints type in the menu that you want to add.

As aresult a constraints panel gets created in the Constraints tab in the Properties editor. Tweak the settings
further if required. In our example we wanted to limit the X axis. So we added a Copy Location constraint, and
unticked Y and Z axis. And when we move the cube
around then the sphere will follow in X axis. But
not in Y and Z.

In the 3D view a dotted line indicates the

Target: € Cube

B o

relationship.

Vertex Gro.. 11

Ld
ot

W

Offset

Space: World Space v~ <=

P Y

Influence

Last Operator Add Constraints (with
Target)

Type
Type is a drop-down box choose the constraints type again.

id Constraint (with Targets)

15 Copy Location
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Copy Constraints to Selected Objects

Copy Constraints to Selected Objects copies a constraint from one object to another.
Useage:

Select the object where you want to copy the constraint to. Hold down Shift and select the object with the
constraint. Both should be selected. Then click at Copy Constraints to Selected Objects. This copies the
constraint to the object.

Clear Object Constraints

Removes all constraints from the object.

Track constraints are constraints. And adding them could also be done in the
constraints tab in the Properties editor. Those buttons provides a quicker access
though.

Damped Track Constraint

nstraint

The Damped Track constraint constrains one local axis of the owner to n o AutoTrack
always point towards Target. It is a Look At constraint. Torget: € Cube001

Vertex Gro..
Usage: select the source object, hold down shift, select the target object, = (% BE
add Damped Track Constraint. > (i

The wrong constraint name called AutoTrack is a Blender bug.

Add Object Constraint

Track to Constraint

This constraint is similar to Damped Track constraints, but provides some
more control.

Usage: select the source object, hold down shift, select the target object, add
Damped Track Constraint. Constraint will be added at source object. ce  WorldSpace v ¢

The wrong constraint name called AutoTrack is a Blender bug.

Lock Track Constraint

The Locked Track constraint is basically a Track To constraint. But with a
locked axis. Means an axis that cannot rotate. So the constraint can just Tige: @ Cubesol
follow in one defined axis.

The wrong constraint name called AutoTrack is a Blender bug. Lock:

Influence
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Usage: select the source object, hold down shift, select the target object, add Track Constraint. Constraint will
be added at source object.

Clear Track

You need to have a Track constraint applied. It removes the track constraint.

Last Operator Clear track

¥ Clear Track

Type Clear Track

Type
Type is a drop-down box choose between Clear Track and Clear Track Keep

Clear Track - Keep Transformation

This menu item is just relevant when you have a Track constraint applied. Removes the track constraint. But
keeps the current position.

Last Operator Clear track

¥ Clear Track

Type Clear and Keep T.. v

Type
Type is a drop-down box choose between Clear Track and Clear Track Keep

Links objects between scenes or data of the active object to all e
selected objects. In some case (i.e. Object Data, Modifier) the
target objects must be of the same type than the active one or
capable of receiving the data. If targets already have some data

linked to them, it will be unlinked first.

Link Object to Scene

In Bforartists you can have more than one scene in the blend file.

See Scenes tab. The make links menu allows you to link or copy
objects between those scenes.

€ Camera o Scene.001

Ohbjects to Scene

%3 Object Data
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Object to Scene makes the selected object available in the chosen scene. This makes the object exist in two
different scenes at once, including position and animation data.

When you want the object not to be shared across two scenes anymore, then you have to make it single user
again, which can be done in the relations menu.

Object Data, Materials .. etc

Link this specific data blocks between selected objects.
Select the source object, hold down shift, select the target objects. Perform the action.

Last Operator Link Data

¥ Link Data

Type %% Object Data ~

Type

Choose the data type again that you want to transfer.

Copy UV Maps

Copies the UV map from one object to another. If the selected object doesn’t have any UV maps, then it is
created. The Objects must be of type mesh and must have a matching topology.

Select the source object, hold down shift, select the target object. Perform Transfer UV Map.

Transfer Mesh Data
Transfers mesh data from active to selected object.
Select the object that you want to copy the data to, hold

down shift, select the source object with the
modifications at it. Choose Transfer Mesh Data. A

popup with the available methods will appear. Choose
what you want to do.

The caveat here is that the operator works in object mode. When you switch modes then the operator quits. And
so you can't check if the UV seam transfer for example arrives as it should. This means that you sometimes end
in trial and error with the last operator setting until you have your desired result.

Last Operator Transfer Mesh Data

UV Seam

Freeze Operator

Mearest Edge

Prevent changes to settings to re-run the operator. This is useful if you are
editing several settings at once with heavy geometry.

0om

Replace

Data Type

1.000

The popup from above. Choose again what you want to do.
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Create Data
Add data layers on destination meshes if needed.
Edge Mapping

Edge mapping determines how edge data gets transferred.

Topology
This method expects to have the same number of items at both objects. Identical objects that got deformed
differently for example.

Nearest Vertice
Uses the nearest vertice of the source object for calculation.

Nearest Edge
Uses the nearest edge of the source object for calculation.

Nearest Face Edge
Uses the nearest edge of sources nearest face of the source object for calculation.

Projected Edge Interpolation
A sampling process that casts several rays from along the destination's edge for calculation.

Auto Transform

Automatically computes the transformation to get the best possible match between source and destination
meshes.

Only Neighbor Geometry ——"

Source elements must be closer than given distance from destination one.
Turning this on reveals further settings.

Max Distance
Maximum allowed distance between source and destination element (for non-topology mappings).

Ray Radius
The width of rays.

Mix Mode

How to affect destination elements with source values.

Below Threshold
Only replaces destination value if it is below given threshold Mix Factor. How that threshold is interpreted
depends on data type, note that for Boolean values this option fakes a logical OR.
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Above Threshold
Only replaces destination value if it is above given threshold Mix Factor. How that threshold is interpreted
depends on data type, note that for Boolean values this option fakes a logical AND.

Replace
Replaces everything in destination (note that Mix Factor is still used).

Mix Factor

How much of the transferred data gets mixed into existing one (not supported by all data types).

Transfer Mesh Data Layout

Transfers the layout of data layer(s) from active to selected meshes.

Select the object that you want to copy the data to,
hold down shift, select the source object with the
modifications at it. Choose Transfer Mesh Data
Layout. A popup with the available methods will
appear. Choose what you want to do.

The menu has basically the same menu items like
Transfer Mesh Data. The difference is in what you can do in the last operator. It transfers the whole data layer.

Last Operator Transfer Mesh Data Layout

Data Type

Choose again what you want to do.

Exact MatCh ¥ Transfer Mesh Data Layout

Vertex Group(s)

Also Delete some data layers from destination if necessary, so that it matches
the source exactly. .

. Active Layer v

Source Layers Selection

Which layers to transfer, in case of multi-layer types.

Mygroup
Mygroup is in this case a vertex group i have created for demonstration purposes.

Active Layer
Only transfer the active data layer.

All Layers
Transfer all data layers.
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Destination Layers Matching

ayers Matching

How to match source and destination layers.

By Name
Match target data layers to affect by name.

By Order
Match target data layers to affect by order (indices).

Active Layer
Only transfer the active data layer.

Move to Collection

Moves the selected object to a collection. The object is

Collection 5
Scene Collection

removed from the collection it was in. And moved to the target
collection.

By clicking at this menu item a popup will appear to choose the new collection. Allows
also to create a new collection. Once done, the object will be moved to this new created
collection.

Last Operator Move to Collection

Name

Set a name for your new collection. When you haven't created a new collection, then this name stays blank.

Link to Collection

Links the object to a collection. The object remains in the
collection it was in.

Collection 6

By clicking at this menu item a popup will appear to choose the collection. Here you can

+ New Collection

also create a new collection. Once done, the object will be linked to this new created
collection.
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Last Operator Link to Collection

Name

Set a name for your new collection. When you haven't created a new collection,
then this name stays blank.

Remove From Collection

Objects can be in more than one collection. Remove from collection removes the selected object from the
current collection.

When the object is in no collection anymore, then it gets removed.

Remove From all Unlinked Collections

Objects can be in more than one collection. Remove from all unlinked collection removes the selected object
from all unlinked collections.

When the object is in no collection anymore, then it gets removed.

Add selected To Active Collection

Objects can be in more than one collection. Adds the selected object to the active collection.

Remove Selected From Active Collection

Objects can be in more than one collection. Removes the selected object from the active collection.

When the object is in no collection anymore, then it gets removed.

Shade Smooth

Shows with a mesh object. Sets the shading for the object to smooth. Smooth means

that the sharp edges are no longer seen.

Shade Auto Smooth

Sets the shading for the object to smooth with Autosmooth activated. Autosmooth means that sharp edges above
an angle threshold will have sharp faceted faces, meanwhile angles under the threshold will be smooth.
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Last Operator Shade Smooth by angle

¥ Shade Auto Smooth
Auto Smooth

Auto Smooth

Creates a auto smooth modifier for auto smoothing in the

i
1

T Cube » ‘ Smooth by Angle

+ Add Modifier + Add Asset Modifier

modifier stack. Where you can adjust the settings at any further

step. Else it applies the current auto smooth to the mesh v &  Smootn by Angle TEEE Y% B

o3 [ m

Angle 30°

normals.

L

Ignore Sharpness

» Manage

2K

Angle

+

Maximum angle between face normals that will be considered
as smooth.

Shade Flat

Sets the shading for the object to flat. Flat means that every face of the object shows faceted, with a sharp edge.

Insert Keyframe

Inserts a key frame.

When your object does have a active keying set, then a click
at the button inserts the key frame directly. When a keying
set is missing then you will see a Insert Key frame menu

choose the keying method.

Insert Keyframe with keying set

Calls the insert keyframe menu.

The keying set defines what kind of key frames gets recorded. When you start
with an animation, and your object does not have a keying set yet, then you
will be prompted with a menu choose the proper keying set. The Insert Key
frame menu.

Note that this just adds a keying set to the current key frame. And not to the
whole object. That's why the keying set menu down right stays empty when
you add a key frame this way. And the insert keyframe menu also misses the
Whole Character keying set.
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Delete Key frame

Removes the current active key frame for the selected object. You will get a confirmation
dialogue.

Clear Key frames

Clears all animation, and removes all key frames for the selected object.

Change Keying set
Calls the set active keying set menu in which you can change the active
keying set.

1stom Properties

Visual Rotation & Scale

Bake Action i

Bake Action bakes the object animation to a new action. Bake action calls a |

End Frame

panel adjust the settings for the new action. -

The upcoming panel has the same settings than the last operator panel.

t Action
Clean Curves

Bake Data Pose

Object

Channels Location
Rotation

Scale

B-Bone
Custom Properties
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Last Operator Bake Action Y Bake Action
Start Frame

Start Frame End Fracas

Defines the start frame for baking.

End Frame

Defines the end frame for baking.

Bake Data Pose

Object

Frame Step — Location
Defines the frame step for baking. e

G g
Only Selected Bones
Pose Baking only.
Visual Keying

Key frame from the final transform.

Clear Constraints

Remove all constraints from keyed objects / bones, and do visual keying.

Clear Parents

Bake animation onto the object, then clear parents (objects only)

Overwrite current Action

Bake Action into current action instead of creating a new one.

Clean Curves

After baking curves, remove redundant keys.

Bake Data

Which data transformations to bake to. You have the choice between Pose and Object here.

Channels
Which channels to bake to.

Bake Mesh to Grease Pencil

Bakes mesh animation to grease pencil strokes.
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Bake Mesh Animation to Grease Pencil

When you use the Bake Mesh to Grease Pencil tool then a menu pops up with
further settings.

Target Object

Target grease pencil object. Leave emtpy to create a new stroke.

Start Frame

The start frame of the animation.

End Frame

The end frame of the animation.

Step

Step between generated frames.

Thickness

The thickness of the grease pencil stroke.

Threshold Angle
Threshold to determine the end of the strokes.

Stroke Offset

Stroke offset from fill.

Only Seam Edges

Convert only seam edges.

Export Faces

Export faces as filled strokes.

Only Selected Keyframes

Convert only selected keyframes.

Target Frame

The destination frame.
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Projection Type

How to project the grease pencil stroke.

OK
Accept the settings.

Last Operator Bake Mesh Animation to Grease Pencil

In the last operator you can again adjust the settings. It is the same settings than
in the settings dialog. So we won't cover it again.

Bake Object Transform to Grease Pencil

Bakes grease pencil object transforms into single grease pencil keyframes. You need to have a keyframe
animation recorded already. The result can then be found in the dopesheet editor in grease pencil mode.

When you perform this tool then an option panel will open up.
Bake Transform to Grease Pencil panel

Start Frame

The start frame to calculate.

End Frame

The end frame to calculate.
Step

The steps between generated frames

Only selected Keyframes

Convert only selected keyframes.

Target Frame

The destination frame.

Projection Type
If the grease pencil object should be reprojected, and with what method.
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Last Operator Bake Transform to Grease Pencil panel

The last operator contains the same settings than the settings panel.

Mo Reproject

Rigid Bodies belongs to physics. And can be added and modified in the physics tab in
the Properties editor. This menu items here is just a quick way to add and modify the
most basic things from within the 3D view.

& Apply Transformation

The greyed out menu items becomes active when a rigid body is at the object.

Add Active
Add Active adds a rigid body to the selected object. The type of this rigid body is active. This is useful for any

actively moving object. Characters, bullets, etc.

Add Passive

Add Active adds a rigid body to the selected object. The type of this rigid body is passive. This is useful for any
static object, like ground for example.

Last Operator Add Rigid bodies

The rigid body type is a drop-down box choose if the type of the rigid body is
active or passive.

Remove

Remove simply removes the rigid body from the current object.

Change shape

€ Box

Change Shape opens a pop-up menu change the shape of your rigid body. @
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Last Operator Change Collision shape
Rigid Body Shape is a pop-up menu change the shape of your rigid body again.

Calculate Mass

Calculate Mass does NOT calculate the mass. But
gives you a long pop-up menu list choose between .
different predefined mass set-ups. The ° o SE
corresponding value will then be set in the physics '

settings in the Rigid Body settings.

Last Operator Calculate Mass

Iron

Material Preset L ——

Material Preset is a pop-up menu choose the type of preset again.

Density

Set a custom density for the material preset.

The quick effects menu contains some predefined basic Particle effects. They can be
tweaked further in the Properties editor then.

You need to have a mesh object selected.

Quick Fur

Adds a particle system with Fur settings.

Quick Explode

Adds a particle system that lets the selected object explode into pieces.

Hit play to play the animation.
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Quick Smoke

Adds a particle system with a simple smoke.

Hit play to play the animation.

Quick Fluid

Adds a particle system with Fluid settings.

Domain
This feature does not completely work out of the box. You need to bake
the animation first. This can be done in the Properties Editor, Particles
Tab, Fluid Panel in the Bake sub panel.

Final

Preview

Subdivide

Subdivide is a menu where you can quickly set the subdivision level of the selection.
What it does is to add a SDS modifier in the Properties Editor if required. And set the
SDS level to the needed value. Crtrl 0 sets SDS to level 0. Ctrl 1 sets SDS levelto 1,
and so on.

51



Bforartists 4 Reference Manual - 7.1.8 Editors - 3D Viewport - Header - Object menu

SDS happens at Object mode level. Even when you apply it in the Edit
Mode! And it happens at the whole object.

Last Operator Subdivision Set

Level
Adjust the SDS level.

Relative

Applies the Subsurf Level as an offset relative to the current level.

Convert to is a menu to convert object types to other object types. Not every object type can be converted to
every object type though. A mesh cannot be converted to a grease pencil for example.

Note that different objects shows different content.

General

Mesh
Converts a selected object to a Mesh Object.

Curve

Converts a selected object to a Curve Object.

Curves

Converts a selected curve to a Hair curves object.

Grease Pencil

Converts a selected curve to a grease pencil stroke.

Grease pencil object

Converts a selected curve to a grease pencil stroke.

Path

Converts a selected grease pencil object to a path.
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Bezier Curve

Converts a selected grease pencil object to a bezier curve.

Polygon Curve

Converts a selected grease pencil object to a polygon curve.

Image object

Convert to Mesh Plane

Converts a selected image object to a mesh plane.

Trace Image to Grease Pencil

Extract Grease Pencil strokes from an image.

Hair curve

Particle System

Convert a curves hair object to a particle system.

Last Operator Convert to

Target

o Mesh Plane

-:f_:_.‘-‘.; Trace Image to Grease Pencil

Target is a drop-down box that allows you to choose the convert method again.

Target Point Cloud, Mesh, Curve
Keep Original

With this option ticked the original object gets kept. And a new object gets created.

Merge UV’s

Merge UV coordinates that share a vertex to account for imprecision in

some modifiers.

¥ Convert To

Target

Sub-menu with shows or hide selection, unselected
or hidden operators.
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Show Hidden

Makes all geometry in the scene visible again.

Hide Selected

Hides the selected geometry.

Last Operator Hide Selected

Unselected

Hides the not selected geometry.

Hide Unselected

Hides the not selected geometry. The selected geometry stays visible.

Clean Up

Sub-Menu with clean up operators to help do some house keeping when it comes to vertex groups, weights and
material slots.

Clean Vertex Groups

Remove vertex assignments that are not required. This will

>

delete any zero influence vertex groups. &l Limit Total Vertex Groups

Remove Unused Material Slots

Limit Total Vertex Groups

Limit deform weights associated with a vertex to a specified number by removing lowest weights. This will set
a total amount of vertex group influences per vertice.

Remove Unused Material Slots

Removed unused material slots on the selected object.
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