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Proportional FallOff..........cc.oiiiiiiieeeeeceee ettt ettt e ste e s te e sbe e s e e e e sbaeeesaaaeenaeeas 12
PropOTtIONAl SIZE.....ccviieiieiieeiteieeeet ettt ettt e et e e st e s beesatesba e s st e esbaeesnbeeesnbaeesnnaas 12
[070)3) 11Tl 1= OO OPPPR 12
(o) [Tl 1=Ta [ 024 B ) TSSOSO SRS 12
27 1 1« PO O U SRRSO RRPSRRRPPPPPRRR 12
PUSH/PULL....coiiieieeee ettt ettt e st st e st e et e e st e e ba e s st e e b e e esbeesseessseenstessseanseesnseenssesssaaesnsseassnns 13

Last Operator PUSH/PULL........ccouiiiiiieiieeeeeeeeete ettt ee s ve e e et e s s ae e s ae e e sabeessaaaeesessnnsneaaenns 13
2 T (0 (OO OP PP PO PROPRPO 13
ProportioNal @AItINE.........eeeeieiiiiieeeieeecieeete ettt esrte e e st e e see e e sate e s staeesbaeeebaeessaaeesebaeensreeenrraeenraaeeeanns 13

Proportional Falloff..........cc.ooiiiiiiieeee ettt sttt s e e s be e e s e e e snneees 13
PrOPOITIONAL SIZ....ccuvieiiiieiiieieiieeee ettt e et e e et e e s te e e s teeessaeeessbeeesaeeesaaseessssaeeeeessnssneens 13
COMNECLOM. ...ttt ettt et e ettt s bt et s e s bt et e e st e s bt e bt e ab e bt e s e e st e bee bt satesseeaseennneennteennnean 13
o o) <Tal (=Ta [ 02 1 ) T OO UR P RRRSRRSRRPPPRNE 13
MOVE TEXIUTE SPACE......ceeiieiiieeeeiiieeeeeitteeeeetteeeeetteeeeesteeseearteeessuseeeesassaeesessseeessssssaeesesnseeaeaeeeeeseessanssnnnnnnes 13

LaSt OPETAtOr IMOVE........uuiiiiieiiiieieiiieeeeriteeeeesitee e s s siteeeessabeeesssasaeeeessssaeeesnsssaaessssstaeeesssssaessnssnssssrssasaaeeeees 14
IMIOVE.....iitteet ettt ettt et st s et e b e e e ba e e e b b e e e b e e e e be e e abaeeenre e s 14
O LENEATION. ¢eetetvteeeeriteeeesitteeeeeiteeeeestteeeesitaeeeessusaeeeessraeesasssaeeeessssaeesassssaeesssssaeesssssaeessssseessnsssseessnssssnns 14
Proportional @AITING.........ceciirieriiienie ettt s e s e e bt e s beste e st e e beessbesbeesateebaeenbeesaaeennn 14

Proportional FallOff..........cc.oiiiiiiieceeecee ettt ettt sta e st eesve e s e e e e sbaeeesaaeeenaaeas 14
PropOTtiONQAl SIZE.....ccviiiiiiiieeieeieeeeeee ettt sttt e st e e st e e be e s s se et e e s st e esbaeeeenbeeeenbaeeennaas 14
(07011 ] 1 1Tl 1= KOO PPPPRR 14
(o) [T 1=Ta 024 B ) TSROSO PUUSRRRRRRR 14
SCALE TEXIUI® SPACE. ...cccuvteeeiieeiiieeiiie ettt ettt e e iteeestteesteeessteeessseeessseesssseeassseeassaeesssseessseeessseesssseessseeesesssssseeeens 14

LaSt OPEratOr RESIZE.........ceiiiuiiieieiiiieeeciteee ettt e ettt e e ettt e e s sttt e e s ssteeeesnseeesseasbaeesensaeeessansaeessnnnreeeaeeeeens 14
IMLOVE. ..ttt ettt ettt ettt e e sttt e e e e e s ettt e e e e e e e s e s bt et aeeeesae s bbbt aaeeeeeeae  rbaaaaeeeeseena raraaaaeeeenannns 14
L0 W TS) 17 L0 o OO PP P PO OPRRPPRPO 15
ProportioNal @AItINE.........eeieieiiiieeieieeeiee ettt et eeste e e ste e e sateesstaeesbaeeebaeeesbaeesabaeessaaeenrreeenraaeeeaans 15

Proportional FallOff..........cc.ooeiiiiiieeeeceee ettt sttt e e s e e e s e e e ssneees 15
PrOPOITIONAL SIZ....ccuviieiiiieiieeeiieeeee ettt et e et e e et e e s teeesateeessaeeessbeeesaeeesaasesssssaeeaeessnssnnens 15
COMNECLOM. ...ttt ettt et ettt s bt et e s e s et et e e a e e s bt e b e s abe s st e b e e st e be e besatesseeaseennbeennteennnean 15
o o) <Tal (=Ta [ 02 1 ) T USSR SURSRRPPPRNE 15
Align to Transform OTIeNtAtiON..........cecveerieriierrieeeiteeiteeite et e eteesteesteesteestessteesstesseesssesseesssessssesssssasesssseesnnns 15

Last Operator TranS O .....ccueiciiiieriieeeieerieeete et eete et eseeeteesteeebeessaeesseessaeesseesssesssaesseessseesssesssesnssseennnes 15
VALUES. ...ttt ettt ettt b e et a e bt et ea e bt et eeh e e b e et e a e e bt et e e s s e e e abeeeabeeeans 15
AAXES ettt ettt ettt ettt et e e at e h e et e e it e h e et e e ate bt et e e atehe e te e st e b e e be e st e bt e st e e nate e nteenabeenanes 15
(O W TS) 17 L0 o FO OO P PP PO PRRPPRPO 15
ProportioNal @AItINE.........eeeeveiiiieeeieeecie ettt e st e este e e st e e e sateesstaeesbaeeebaeessbaeesabeeensaeeenraeeenraaeaeaans 16

Proportional Falloff..........cc.eoiiiiiiieeecee ettt ettt e s be e e s e e e snneeas 16
PrOPOTTIONAL SIZE....ccuviieiiieiiieeeiieeetee ettt ettt e et e e e e e e s teeesateeessaeeessaeeesaeeesaaeeessssaeeasensnssnnens 16
COMNECLOM. ...ttt ettt ettt ettt sa et s e sat et e e st e s bt et e e abe st e b e e st enbeensesatenseeaseennbeennseennnean 16
o o) <Tal (=Ta (02 1 ) T OO SRRRSRRPSRRPPRRNt 16
RanNdomize TranSTOTTI......cc.ciuiriirieierieeee ettt ettt et s e sb e et s e st e sabeesabeesabeesareeeas 16

Last Operator Randomize TranSforM.........c.cccuieiuierieeiieiiecieeete et eeite et et esveesteeveesseesaeesseesbeessneesseennns 16
RANAOIM SOA......cueeeiieiieieee ettt st b et b et s bt et e st e sat e b e et e sseeseeanenne 16
TTaNSTOIIN DEItA.....cccuiiiiiecieceeee ettt e e st eebeessbeebeessbeebeessaeessaaaessseeesssaesnssseeannses 16
Randomize Location CheCKDOX.........couiiiiiiiriiieieetceeete ettt 16
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LOCAtION @AIT DOXES.....eiiiiieiiiiiieeieete ettt sttt e st st e e st e e beessbesbeesstesssaasssaaesnssaeessseessnsnns 16
Randomize Rotation ChECKDOX........ccccuiiiiiiiiiiiecieecceeeee ettt see e et eeeae e s tae e s aaeessaaeenesaaens 16
ROtAtiON @It DOXES. .. ceetiiriieeiiieiieeieeete ettt ettt et e s te e se e st e e saeessbeeseessseesssesnsaenseesssessssesnssaesnnss 17
Randomize Scale CheCKDOX.......c.uuiiuiiiiieieeeeeeee ettt e s e e ae e e aee e beessaaeeeeens 17
SCALE EVEIL...coiiiiiiiiieeieeeteet ettt ettt e e e et e et e st e e be e s st e s beesabeesbaesssesssaessbeensteasbeeseeensaeansbaeeennraean 17

SCALE BAIL DOXES....eeieiiiieeiieeieeetee ettt et e et e st e e e s ate e s et e e e saeeesbaeeanseeeastaeennteeensaaaeeeennaees 17
ALIGIN ODJBCES. ..eeiuvieeieeiieeieesteete et e et e esteeste et esteesteesaseeseesssesseessseassaesssesssaenssessseestessseenssesnsaenssesssseesnsssessns 17
Last Operator AlIGN ODJECLS. ....cccuiiiiiieieiieeeiteeeieeesieeesieeesteeesteeesaeesssaeesseeesseeessseeessseaessssssseeeesessssssseeens 17
High QUALIEY . ..eeeeieeiieeeee ettt ettt et e st e e st e e be e s abesbeesateesbeeesbesnsaensteennsaeeennnes 17
ATLGN IMOAE......ce ittt ettt ettt e st e e s te e e sae e e aae e ssaaeesbaeessbaeeesseeeassee e ssaeenssaeansseesnssaeennssseeaeensnnsssees 17
RELAIVE TO...eeeitiiiieeiteteeeee ettt ettt e bt et e st e e bt e s st e e ba e s s be e beeesbeesseesssesnsaessseaesssaesenssaesenseens 17
ALttt ettt et e e et e et e et e et e e te e et e e be e sae et e e abe e be e sae et eeasaa et e e raeenbeesaeebeensaeenteenraaaeanes 17

S OTIGIN.cuvteiteiiieeieetteet et e st erte e st e st este e beesabe s bee s st e e seeasaesssaessseesseaassesnsaessseenseesssesnsaenssesanssaesanssaesnssaesnsseenn 17
GEOIMELTY 10 OTIZIN..ueeiiiiiiiieeiiiiieeeieiiteeeesiite e e sttt eeesirteeessateeeesssrteeesssssaeesssssaaeesssssseesssssseessssssseessnssseeesnssnsssnnes 17
OFIGIN 10 GROIMEIIY ....ceieeuerieeeeiieeeeeeitteeeeeietteeeesurteeeeeaeeeesaeunteeeesasreeeesassateesasssaeesssssteessnssneessssnseeesssnsseeessssnnssnnns 18
OFIGIN 10 3D CUISOT.cccieuetteeieriiteeieiiteeeesiteeesestreeeesstteeessassaeessssseeessssaaeesssssseessssssaeessssssaeesssssseessnsssseessssssssnnes 18
Origin to Center Of MaSsS(SUITACE)........ceeciiirieeieirierieeteee ettt ste e eesteebeestesbeessbe s ssteesnseeesssseessnnseeas 18
Origin to Center 0f MasS(VOIUITIE)........c.ciiiiiiuieiieiiieeteeteeete et e reeteesaeesteesteesbeesssessseesssesssaeesssseeesnsseeesnssees 18
Last Operator Set OTIZIN.........ueeiiereiieieriteeeeeiieeeeeriteeeeerteeeeesteeeeseereeeeessaseeessssreeesasssrteessssseeesssssnssssneeeeees 18
37401 J OO OO SO STPURSTPUPPPTRRIIN 18
IO ... et eeeeteee ettt et ettt e e ettt e e ettt e e e ettt e e et e e e s e sebeeeeeastee e e nne e e e e e sneaeesesasaeee e sssaaeeennraeeeeeeennnsannnnnnnnnae 18

1Y 1] o) OO OO PSP PTU USRI 18
INEETACTIVE IMIITTOT.....ceiiiiiieeeeetteeeeetee e et ee e ettt e e sttt e e s e s et e s e ntt e e e s nsaeeeesansaee s e assteeesnsnaeesssssaeesssnsseeeennnneeesannn 18
S ettt ittt e ettt e e ettt e e e ettt e e ettt e e e st e e e e b bt e e e ettt e e e a bt e e e et baee e e taeeeeahaaeee e abaaeeeaaaaaeeeartaeeennraaeeenraees 18
XY Z GLODAL ..ottt ettt sttt s b et e et e et e e et e et e e st e e beeen b e e taeente e beeenbeeseenntaans 18
D G A/ I T | O OO SUURPPPPRPPRRRt 18
LLaSt OPETatOr IMIITOT........uettiiiiieeieeiieeeeecitteeeerrteeeesitteeeesurteeeesarteeeesusaeeeesnsaeessssnsaeesssnsaaeessssseeessssrneeeeeeeens 19

O LENEATION. ¢ttt euettteeeeriteeeeeitteeeeeiteeeeestteeeestaeeeessusseeeassraeesasssaaeeesssaaessssssaeesssssaeessssssseessssseesensssneessnssnnnns 19
Proportional @AITING.........ceeiirieriiiirie ettt ettt st st e et e st e sbe e st e e beessbesbaesabeebaesnbeesaaeenan 19
Proportional FallOff..........cc.ooiiiiiieicece ettt ettt ste e s aeesbe e s sba e e e abaeeesaaaeennaeas 19
PropOTtIONQAl SIZE.....ccviieiieiieeieeieeeee ettt ettt ettt e st e e s at e s be e s besbaessteesbaeessnbeeesnbaeesnnaas 19
[070)1] 1 1Tl 1= KOO OO PPPPR 19

(o) [T 1=Ta 024 B ) TSSOSO RUSRRPRRP 19

O] 1= | OO TRPTRRURPRR 19
@] 1T | OO PO SO STRPRRRRPRRPPPRINt 19
| o TaF: 110 ) 1 PO OO TP POPPPPPPTO 19
Last Operator Clear LOCAtION........c.cecuiirieriieeieeiteeteeseeste et e stessteesteesbeesssessseesasesssessssesssessssessnseeesnnses 19

(O] 1F 1 o B 1] - OO USROS 19
ROTALION. .. ettt ettt ettt e e ettt e e e et e e e e bt e e e s eaabteeesaa st e eeesanseeesanssaeesansaaeessnnsaeesennnraaaaaeeeens 19
Last Operator Clear ROTAtION.........cccuiieiiieeiieeeiieeeiteeeiteeesiteeesteeesaeeessaeesssseesssseesssseesssnssseeesssssssseessnnnns 20

(O] 1=F: 1 B 1< | 7= OO PORTU SRR 20

N Lo 1 LTSS PURRRPPPPPRRNE 20
L.ast OPerator ClEAr SCAle........cocuiirieriiiirieeiieerieeiterte ettt ste et eete et esabeesaeesstesbeesssseeesnssaesssseessnsseens 20

(O] 1=F 1 o B =] - TR USRS 20

(@) 3711 TP RUR TP RRPPTR 20

F N )51 2O USRS PP 20
72N 3] 0] OO OO UPRRURSPTRRPPPRINt 20
Location, Rotation, Scale, All Transforms and RotatioN&SCAle..........oovvevvuviiieeieiieeeiieeeeeeeeeeeeesrreeeeeeseens 20
Last Operator Apply Object TranSforM........ccueecieiriiriiiirieeieerieeieere ettt ere st saeeseesbeesseesaeesaneenaes 20

| IXoTe: 110 1 PO USRS PUPPPPPPT 20
ROTALION. ..ttt e ettt e e et e e s e bb et e s s aab e e e esaasseeeesassaeessanssaaaeeeeeeeeessasnsnnnnnsnes 20

N Lo 1 LT RO 21

AADDLY PIOPEITIES. ....vieiiieiieeieeiteeie ettt ettt et s e st e e be e st te s be e st e st e esseessseesaesnseesaasssesenssaeesnnses 21
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Location, Rotation, Scale and All Transforms t0 Deltas...........oovvevvuveiiiieiiiiiiiieeiiieee e e e e e e s easaaaanes 21
Last Operator Transforms t0 DEILAS.......c..ccuieriieiiiiiiieeieeieeeee ettt e eere e e e e ste e st e sbeessaeeseesessaeeessseeesnsses 21
IVIOQE. ...ttt ettt et b ettt b e bt et h e bt e e s ae e bt e st e e h e e b e et e e st e bt e teeate e neeeane 21

RESEE VALUES....couevieiiiieiiie ettt ettt e e e st e e s ate e e abe e e sa e e e saeeessaeeesaeessseeeasseeensseeensseesnssaesannnes 21
Animated Transform t0 DEILas.......cc.cererieriiriirierteeee ettt ettt et e sb e e sae e st e e 21
ViASUAL TTANSTOIIN .. .viitieeiieeitieeteeee ettt e et e et eeeteeeste e st e eabeessaaesbe e saeesseesssaessaenssesssaenssaessseesassseesassasesasseeennns 21
Make INStanCeS REAL......c..coouiiiiiiiiiiieeieeetee ettt ettt ettt et e sat e s bt et sat e bt et e sat e ab e e sabeeeaneas 21
Last Operator Make INStances Real...........cciiiiiieiiiiiiiiiieiieeesiieeecite et e esieeesteeeseee e e ssaeaeeeseessaneeaeeennns 22

o 1<) 1L PP O PP PP 22

KEEP HIBTAICRY ...cciiiiiiciieecieeeee ettt et e e s ae e e s ae e et e e e saeessaeesssaeessaeesssaeesnnnnes 22

Parent INVETSO.....ccouiiiiiiiiitieete ettt ettt e ab e e s sb e e s ab e e e bb e e e ebaeesbba e e e s e s ennraeeesesnnnae 22
11T 10 OO PO RO PO PPPPPPPPR 22
SELECHION 10 CUTISOT......eeuteeuteeieteeiteettenteet et ee et et e bt et e su e e s st et eeute bt e b e sae e st eabeeat e beeasesatenseeaseesaseeeseeeseeenneennne 22
Selection to CUrSOT(KEEDP OffSEL)......ccciiciieiiieeiieeiieeieeeeeeite et e ete et e e ste e seesaeesseesseesseesssaessaaesssseesenssesessssens 22
Last operator SNap SeleCtion 0 CUISOT........ceiruierierrieerieeteenteesieesteesseessessseesssessseesssesssesssesssessssessseessaesns 22
OBt ettt ettt ettt ettt et e ettt e st e et e e bt eetbe e ba e et e e b e e e s b e e baeenb e e bae e st e e taeant e e bt earaeesaeeate e beeasbaeenraeeennres 22
SELECHION 10 ACLIVE. ...cutieuteteeieeiteeteet ettt ettt sttt st s et et e et e s bt et e s at e s bt e b e eatesbeebesat e bt et eentenbesabesateennneenne 22
ST (ot 00 a R (0 I T PO OSSR 22
CUISOT 10 SELECLEA. ...ttt et b ettt s bttt et e s bt et st e s st e b e et e sbeebesasesaeesaneens 22
CUTSOT t0 WOTTA OTIZIN.....ceieuiieieiiieieieeeiiee et e ecteeestteeestteeeteeesteeesaeeessseeessseesssseesssseessssaessssassssaesssssseeesesnssssnes 22
CUTSOT £0 ACTIV . .. eetteiiiieeeiteeete ettt sttt ettt e et e e et e s e b e e e ab e e s ab e e e ab e e e sabeeebbeeebaesebaeeeanaeessnnnnnes 23
(@101 ¥Y0) o (0 1 o (c PP PPPRR 23
From DUPLICALE ... 10 PASTE......eieiiiriieiiieiieeiteete ettt ettt e et e e e st e s be e s st e ssbaesstesssae st assseasssessseessnsseeennsseesnnns 23
DUPLICALE ODJECES. .. uveieereieiiieeiteeeiteeeiteeeitteesitee e st eesaeeesaaeesesaeeesaeeessaeessseesasseeassseeenssaessseessssesasseesnsssesnsseesnses 23
L.ast Operator DUPLICALE. ........coouiiriiirieeieeiteete ettt ettt e st e st e st e e s st e sbeesaaessbeessaesnseeseessseesnssessnnsns 23
DUPLICALE ODJECES. .. .veiecerieeiiieeiieeetteeeiteeeteeesreeesteesstteessseeesseesssseesssseeassseesssseessseesssseessssessssssssseeesannnns 23
LNKEA. .ottt et b et et ettt a e bt et sa ettt e e bt e b e et e e st e bt e teeatesenaeeane 23

Y (0N G /2R 23

(@)W TS) 117 L0 o OO PPT PP PRRPPRPO 23
ProportioNal @AItINE.........eeeeieiiiieeeeieeeie ettt et eeste e e st e e e sateesstaeesbeeeebaeeesbaeesstaeensbaeensreeenraaeeeaans 23
Proportional FallOff..........ccooeiiiiiieeeece ettt ettt s ne e e ssnae e snneees 23
PrOPOTTIONAL SIZ....ccuviieiiiiiiieeeiieeetee ettt ettt e e ste e et e e s teeesteeesabeeessseeesaeeesaaseensssneeasessnssneens 24
COMNECLOM. ...ttt ettt s ettt s bt et s e s at et e e a e e s bt e b e s ate s st e s e e st enbe e b e satesseeaseennseennseennsean 24

o o) <Tal (=Ta (02 1 ) T OO PSR SRRSRRPPRRN 24
DUPLICALE LANKEA.....cioeiiiiieieeieeeee ettt ettt s et e s te e s aa e st e e s ate s be e saesssaesatesssaeenssaeesnnssesannseeesnnses 24
Last Operator Duplicate LIiNKed...........ccooviiieiiiiiiieeiieeeeeeeite ettt e esveeeseteessae e eaeeessvaesessaessssaessnseesnnsnens 25
DUPLICALE ODJECES. ..euviiiieeieeiieeieeitteete et e st et e ste et estessteesateeseessbesseesssasssaasssessseenssessseenssseesasssessasnees 25
35131 OO URPPSRRPPPRPPRROE 25

IOV X, Y, Zeeeeeeeteteeee ettt ettt ettt et e st b e st ea e e bt et e e a e s bt ettt e e bt b e et e e bt et e et e e beeebeeenee 25

O LENEATION. ¢ttt euettteeeeriteeeeeitteeeeeiteeeeestteeeestaeeeessusseeeassraeesasssaaeeesssaaessssssaeesssssaeessssssseessssseesensssneessnssnnnns 25
Proportional @AITING.........ceciirieriiiinieeterteect ettt s e e bt e st e s be e st e e baessbeebaesnteebeessbeeraaeennn 25
Proportional FallOff..........cc.ooiiiiiieicece ettt ettt ste e s aeesbe e s sba e e e abaeeesaaaeennaeas 25
PropOTtIONQAl SIZE.....ccviieiiieiieeieeieeee ettt ettt e bttt e st e e st e s beesa b e sbaessteesbaeesnbeeesnsaaesnneas 25
(07011 1 1Tl 1= OO PR UPRPRR 25

(o) [T 1=Ta 024 B ) TSSOSO RUSRRPRRP 26

)1 1 OO PO PPN 26
DIELELE. ...ttt e b et h bt et a e bt et eeh e e bt et e e a e e bt e Rt e ea e e b e et e e st e bt et e eatenbeeeabeeearees 26
DELete GIODAL.....cccuieieiiieeieeece ettt e et e e st e e s aae e e s ta e e e at e e e bt e e e bae e e bt e e e bae e e baeeebaeeaateeenraaaaeeennns 26
{©10] 1) 2 PO P PO PP UPPPPRRRPPPPPRRRRPRE 26
P ettt et e e e e e e e s ate e e et e e e e s bt ae e et baee e e baaeeeahbaeee e ataeeeanataaeeeennnnnnnns 26
Last Operator Paste Selection from BUffer...........cccooviiiiiiiiiniiiiececeeeeee e 26

N L] =Tl SRS PSSP 26
ACHIVE COILBCHION. ...ttt ettt et et b e st s e b et e bt e s bt st e sat e s bt e b e saaesbesabesaeenseensenas 26
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AASSBL. .ttt ettt ettt e bt e e bt e e b et e e bt e s e bt e s e bt e s bt e e r bt e e b b e e e nb et e e s e e nnaaeeeeeas 26
IMIGTK @S @SSBL.ceuuvieiiurieeiuieeesteeesteeeitteeeteeesueeesaeeessseeessseeessseessseessseesassaesassaesasseesssseesnssessssssessssesssssesnsseesnsssesnses 27
CLRAT ASSBL..ueueerueeteeiteeitesteet et e bt e et e st e et e e st et e satesut et e eatesa e e b e s st e e st e b e easesbe e bt eabeest e b e eabesst e beeatesstenbee e beesabeeeas 27
Clear ASSEt( St FAKE USET)...cc.uiiiiiieeiiieeiiieeeiiteeeitieeeiteeesteessteessseessaeeeesaeessaeessseeassaeessssasssseesssseessssseesensnssnes 27

o V<] L TP R PP PP OO PPPTN 27
(@] [Tl SO RPN PRSPPIt 28
Object ( Keep TTanSTOIT)......ccccuiirieriiieeieeiieeieeeiteeie et e stessteesteesbeessbesbeessteesbeesssessseesseessseesssesnsassssessnssessnnsns 28
ODbjJeCt (WiIthOUL INVEISE).....cieiuiiieiiieieiiieieiiteeeiteesteeesteessteeestteeestaeessseessreesssaeessseeessseeesssaesssseesesssssseeesensssssees 28
Object (Keep Transform WithOUL INVEISE)........cccviriuiirieriieinieeitentesieeste st esieesseeesieesressasessaessssaaesnsneessnssees 28
ATIMATUTE DEFOTTIL...c..iiiiiieiieiieceeee ettt et e e et e et eeetaeebe e beeesae e baeessaessaessseesaeessaenseeassaeseesssaenseens 28
WIth @IMIPEY GIOUDS...eeutietierieiiteeieeitteete et e steeteestesbeesstee st esssesssaesstessseasssesssessssessseesssessseesssessseesssesnsesnsssesas 28
With QUtOMAtic WEIGRES. .....ciiiiiiiiieeeieecite ettt ettt e e rte e e sete e s aae e s taeesbaeessssassssaeessseeesssaeessseesssseeesanns 28
BOM....ceii ettt et b e e e e b e e e b b e e e b bt e e b bt e ebae e enbae e e e e eans 28
BONE RELALIVE......ciiiiieeiieeeeee ettt ettt sete e et e e s eta e e s ba e e s beeessbaeessbee e sseeesseeessaeasnssesasseeesssaeensssesnses 28
CUIVE DIBIOITI ...ttt ettt ettt ettt e s bt et s b e sat et e eat e s bt e bt s atesat e beemtesseesnseesnneenaseenas 29
FOLLOW Path....coiiiiiiiieeee ettt ettt et e et e e s te e e s ate e e s steeesabae e sseeessseesnsseeessaeaensaeeassseensssnaeesnnnns 30
Path CONSITAINL. c..ceveeiteeiteieet ettt ettt et ettt et s bt e st e et e s bt et e at e s bt e b e sae e bt et e eatesbesasesat e seeasesneesesnsenneen 30
LattiCe DEFOTTIL....ccviiiiieiieeieee ettt et e e et e st e et e e st e eaeessaeesbaessaeesse e sseessaessaeassaensaasssaesaessseensseeannes 30
VIBITOX ..ttt ettt s e bttt s et a e st s aa e e s a e e e b bt e e b e e s et e e e e b e e e eab e e e snbat e e e eeans 31
VEITEX (TTIAMELE) ... eeeeiieieiieeeiee ettt ert e ettt e ettt e et e e e teeeeabeeessbeeessseeesssaeensseeesseeassseasssaeesssseenssseenssseeesenns 31
Last Operator MaKe ParNf...........ccceerieriiienieniieenieeieeste st eseesteesiteesseesatesseessaessseesssesssessssesssessssessseesasssessnns 32

Y Dttt e e ettt e e e bt e e e ettt e e e bt e e e et tae e e e bt e e eea b baee e et aaeeeaataeeeeaaraeeenataaeeenraaaeeeas 32
ODjECt (WILNOUL INVEISE)...ccuieiiieiieeiienieeiieente et este st esate s beesatessseesatessseesssesseesstesssessssesnsesnssessnsseessnsseessnssees 32
Object (Keep Transform WithOUL INVEISE).........ccviiiiiiiieiiiiinieeieesee et esee et eseeeesve e e e eveesssesseesssseaesnsseessnssens 32
Object (Attach CUIVes t0 SUITACE)......ccouiiriiiiiiieieeteeeee ettt e et e st e e st e st e et e ssbeessaesnsaesseasnnns 32
(O] 1T o o 1 <) | SO 32
Clear and Keep TransfOrTation. ..........c.eerverrieerieriiienieeieenteesieeste st e steesseestesaeessteesseesssessaesssassseesssessssessnnns 32
CLear Parent INVETSE. ... .ccecueeeeieeeiieeeiieeesteeeiteeesaeessaeesseeessaeessseeessseesssseesssseessssesssssesssssessssseesssseeessseessseessnnns 32

Last Operator ClEar PAreNt..........cccueevueirierriienieeieeniessieente st essesteesstessseesssessseesssesssessssessessseesssessssesssesnnns 33

2 =1 o) 1 13O PRI 33
MaKe LiDIary OVEITIAE. ......cccueevuiirieeiiienieeiteeteectteste st e eteesteestesteesateesbeessseeseesssaesseesssessseesssessseessssessssseessnns 33
MaKe INSTANCE FACE.......iiiiiieieiieiiie ettt e e ettt e st e e e teeesaeeesbaeessaeeesssaeesssaeessseeessseesssaaaesesnnsseseesensnnses 33

S ettt ettt ettt e ettt ettt e ettt e e e et e e e et b e e e e ettt e e e s bt e e e et b e e e s e b et e e e e b bt e e e e nbbeee e e nraeeeeertteeeenraaeeeenrees 34
IMIAKE LLOCAL . .veeiiiieiiie ettt ettt ettt e e e e e et e e e e ta e e s teeessbaeessseeesaeeensbeeensaee e sbeeesaeeebaaeeeantaaeaeeannnns 34
IMAKE SINEGLE USEL....ccutiiiiiiieeiiiieeie ettt e et et e et e st e st e e st e ssbeessaesssee st eesse e ssesnsaestesssaesnssaeesnnssessnnseeesnnsns 34

COMSITAITIES. ¢ uvveeeeeirteeeesiteeeeeeiteeeessibteeeesatbaeeesataaeeessataeeasassaeeesssseesansssaaeesnsseaeeessssaaessnssteeesssssaeeessnssseessnsssaeeanesees 34

Add Constraints ( With TArZeLS)......c.eeeuerrueerieriieenieeiteenieeteestesteesseessseesseessseesseesssessssessssssessssssessssseesssnses 35

Last Operator Add Constraints (With Target)........ccceeevuieieiieiiiieeiieeeie et eeee et e e e esre e e e vaaeeeeeeees 35
[ 74T O O OO PRSP RSP PPPPPPPPPPP 35

Copy Constraints t0 SeleCted ODJECES.....ccuiiiiiieeiiieeiieeeiteeecteesieeesteeerteessteessreeesreeessaeessseesssseesssssesasanns 36

Clear ODjJeCt CONSITAINES. .....cccvercierrieeieerteeiteerttesiteestesteesstesssesssaesseesstesssessssesssessssesssessssesssesssssessssseesssnses 36

TTACK .ttt e ettt ettt ettt e ettt e st e e et e e e at e e et e e e e seeeasbae e e baeeastaeeastee e stae e ateeenaaee e taeeesaeeesaeeetaeeennntaaaeenn 36
Damped TraCk CONSIIAINL.......cecuteriierrieerierritenteesteesteeseesiteesteestessseessseesseesssessseesssessseesssesssesssessseessssessssseessnns 36
TTACK 10 COMSITAINL. . .eeuvieeitieeiieeeiteeeitee ettt e esteessteeesteeesteeesssaeesssaeessseeessseesssseesssseesasaeesssseesssssssaessssssssseesennns 36
LOCK Track CONSIIAINT. ......eoutiitiriiriierieeteeterteeteettert et sit et et e st et e e e sbe e s st st e sat e be et e sstessesasesateesabeesaseesaseesaneens 37

CLEAT TTACK. . et euteeeiieeeiiee ettt e ette et e e et e e sttt e et e e e tae e s tteessbaeessseeesssaeessaeessaeesssaaeasseaeanseeenssaeensseeansseesnssseeesanns 37

L.ast Operator ClEar trACK.........cecviiriierieeieeieee ettt st et e st s ste e ste e beessbesbeessbaesbeessssaesssssaesnsnees 37

Y Dttt e st e e e ettt e e st e e e e et e e e et te e e sttt e e e e bt ae e e e bt eeeeanaaeeeenaaatattaaaaaaaeeeeens 37
Clear Track - Keep TransSformation.........cc.eecueerieriiienieniieeniesieeseesieestesteessesseesseesssesssseessnsseessssseessssseens 37
Last Operator Clear tTACK........ccuiieiiieeeiieeeeeectt et et et e e tee et e et e e ssate e e aaeessaeesssaeesssaeeessnssnaessnnnnns 37

[ 74T O OO U P PP PPPPPPPPPPP 37

LANK / TranSTOr Data.....cccuieeiieciieeieeiieeeieeieeeite et eette e ste et e e teesteeeaeesseessseessaessseessseesseessaessseesssessssseesnssseesnsseeennsens 37
LINK ODJECE 10 SCOME......c..eeiuiieiiiiieeieeeteetteste et esite st e st e steesttessbeessaessseesstessseasssesssaesssessseesnssseesnsssessnnseeesnnses 37
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ODbject Data, Materials .. BIC....c.uieuiriieriieeriierieeitesite et e ste st este et esstesssaessteesseesssessseesssessseessseessnsseessnsseessnssees 38
Last Operator LiNK DAta.......cc.ciecueieiieieiiieeeiieeesieeesieeesteeesiteeessaeesssseesssseessseessssesssssesssssasssssssssesssssssssseess 38
74T OO P SO PR UP U P PP PPPPPTRRIIN 38
COPY UV MaAPS. et ieititeieittee ettt e esitte e s ssitt e e s sttt e e s sttt eesssssateessssstaeesssssaessssssaeessssssaeeessssaeessnsssaaesssssnnssssnsssnns 38
TTANSTET MESH DALA....c..cetieieeiieieeteeteet ettt ettt et et e st e et b e et e st esbt et e e st e sbeeesbbeenmeeesabeesaseeeaneas 38
Last Operator Transfer MeSh Data.......c..cccuiicieiiiieiieeiecieecieesieeeteesteeere et e s aeesbeesteesseessseesssesssesseessseesnnes 39
FTEEZE OPETALOT. ...cccueiiieieieiieeeeittee ettt e ettt e e ettt e e et e e e s s att e e e e subbeeeesssbaeeeansaeesesnssaeesensnseeessnsnsnnnnsnnnes 39

D 1= R 7 13O OO SO PPP PP RRRRRRPRPPP 39

(@3 (< 1L | = PP TP PRPPPRRRPPPRTRR 39

EdE IMAPDINE....ccuvieiiieeiiiieeeiieeecteeestte e etteesteeesteeesteeessaeeessaassseesssaaesssaeessseeansseesssseessssaaesessssssneesennnnes 39
107 5701 (o} = V20O TR SRS 39

INEATEST VEITICE. ..ceiuuerieieeiiieeeeeittee e ettt e e ettt e e ssitteeessabaee e s sbaaeesssbaeeeesssaeessssssaeesssassaeeesssseeessssssaaeeeens 39

INEATEST L. . eeeieeiieeieetteete ettt ettt ettt s et s e e sae e ssbe e st e s b e e saessbeenseessbeenseesssesnseesnnees 39

INEATeSt FACE ElAGE....c. viiieiieieiie ettt ettt e et e et e e te e et e e et e e sbae e s baeeessae e e snsanaaeeennnsenens 39
Projected Edge INterpolation.........c.cocieeieiiiieniieiienieeiteeie ettt st e s te et e stessaaesssseeesesneaesnnneas 39

AULO TTANSTOIIN .. eiiieiiieeieeiteet ettt e et e et e et e e teeebe e beessseesseeesseessaeessaassaeessaessaaassaessaasssssaeesnsseasnnes 39

ONlY NEighDOr GEOIMEITY ....c...eiiieiiieeieeiteete ettt ettt e s te e st e ssbeesaeesabeesseesssessssesssaeseesssessssesnssaesnnns 39

IMAX DISTANCE. ... .evieeieiieeeeeciteee ettt e e sttt eeestteesesabteeessabeeeessaseeesssssteeessssaeesssssaaesssssseeesssssseeeeseesnnns 39

RAY RAGIUS. ....eeeiteiiieeieeiteeeet ettt ettt st e s e et e e st e st e e s st e e b e essbeessaesataessaasssaaessssaeessseessnsses 39

IMLEX IMIOME. ...ttt ettt ettt et e et e et e et e e e ta e e e aaeeesbaeesasaeessseessaeesnteeessteeasseaaanssasasseeenssseensssneesennnns 40
BeloW TRIESNOLA. ..ottt sttt ettt sbe st st 40

ADOVE THIESNOIA....c..eeiiiiiieeieeceeee e e s e e s ae e e s b e e e aaeeesabae e e e e s snsaaeesennnnnes 40

REPIACE. ... ettt ettt e bttt e e bt et b e et e e e a b e e be e ate et e e eateebaeeeenbeee e nbaeeenreas 40

IMIIX FQCTOT.cceeieiiiiieeeeiitee ettt e ettt e e et e e e e st te e e s s aba e e e s saabaaessassaaeesssssaaeesnassaeesensssaeesssssnnsnssssses 40
Transfer Mesh Data LayOUL.........cceecuiiriiiiiienieeieeeieeieeste et estesteesieesseesstesssessseesssessseesssessssesssesssssaessssseesnnns 40
Last Operator Transfer Mesh Data LayOUL.........cccccueerueerieeiieeiieeieecieesieeeeeeaeeseesveesseesssseeeessneessnsessennnns 40
DL U= R 7 01T OO OO T PSP PP PP RRRRRPPPPPPP 40
EXACT IMALCN. ...ttt ettt e e et e e et e e s s te e s sbe e e sbeeesaeeensaeeensaeesssaeenssaeensseaenn 40
SOUTCE LaYerS SELECHION......cccuiirieeiieeieeitteete ettt ettt e et e et e e st e s seesabeebeesssessaesnsaesnsseesnnsseenn 40
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ALCHIVE LAY OT..eteeeiitteeeeiteeeeettee ettt ettt e e ettt e e e st e e s e sasat e e e e asbeeeeesaaeesaeassteessanseeeesasnssnnnsnsenaaaeeeeens 41

AL LAYETS. .. teeeereeeiteeeitteeeiteesteeesteeesteeesiteessaaeeessaeessseeesssaeessseeaassaesssseesasseessseeassseeessseesessnssseeesennnses 41
Destination Layers MatChil@..........ccocueeviiiriiriiiinieeieeieeie ettt et e ste et e stesssaesbeesssbaeesssneaessneas 41

B INAIMI. ...ttt ettt et e e e s e s ettt e e e e e se s st e et e eeeeses s sbbbaaaeeeeessansnstannssnnaannnn 41

BY OTAOT ... eeiiieeieeteeteeete ettt ettt e bt et e et e e st e e bt e s s besbeessbeesseessbessaesasaesseesssesssssaesanssaesnnsees 41

ALCTIVE LAY BT .eteeieiiiieeieitee ettt e et e e s ettt e e e st e e e s s bt e e s s s abaae e s s sbbaeeessssaaesesassaeeessassaeesnsssssnsssseaaaaaeeeens 41

IMOVE 0 COLLOCTION. ...ttt ettt ettt ettt sat e bt et e bt e b et sat e b e et e eae e bt e b e satesbeeatesseesesasesaseesnneenas 41
Shade Smooth, Shade Smooth by Angle and Shade Flat...........ccceeviiiiiiiiiiiiiiieeeeeececccee e 42
Shade SINOOtH. ..ottt sttt s bttt s bt et e e s bt et sat e bt b e e e bt e e neeeaeee 42
Shade SMOOth DY QNGIE........uiiiiiiieiiice et e e e rae e e tae e s ta e e s staeesbaeeeeesssaaeeaeesnssseaeens 42
Last Operator Shade SMOO0th By an@Ie.........cccciiiiiiiiiiiiiieeeeece ettt sae e e s sbeeeaes 42
ANttt et e et e et e e bt e e at e e e at e e e ate e e bt e e e bt eeabeeeartee et e eensteeenataaeeeannraeeeaenn 42
SRAAE FIAL...utiiiiiiiteeieeeeee ettt ettt e e et e st e e st e e st e e st e et e e st e ssb e e bt e e a b e e baeenb e e st e e esbaeeanntaeeannraeean 42
A DINIATION. ¢eetttitteeeeeiitee e ettt e e ettt e e eestte e e s sttt e e ssataeeeessseeeesasssaeesssssaaesesssaeeesssaaeesassseaeesssssaeeesnsssaessesssseesessnnssnnsses 42
INSEIt KOYTTAIME. ....eieiieiiieieeteeete ettt ettt ettt e st e e be e st e e see s b e e st e ssseeseesasaenseeasseessaesnnssaesnnsseesnnss 42
INSErt KEYITAME IMEIIUL...ccviieiieeiieeieeiieeie et eeteeteesteeteestaeebeessteesseessseessaesssessseenssesssaenssassseesssssesassseesnnsens 43
Delete KEY fTAIMO. ... .iieiieiieeieiciteeieest ettt e et e et e et e s bt e s st e ssbe e s st e esbeesssesssaessaesssaesssesnsaesssessseesssesseesasssaesns 43
C1ear KKOY fTAIMES........uiiieiieiieeieecieeeteecit et et e ete e vt e ette e beestteebeessseesseessseesseasssassssessseesseeasseenssesssasssssesansseesassees 43
BaKE ACHOM. ...ttt ettt ettt et a et sa e s bt et e s at e s bt e et e e st e bt et e e st e bt et e e at e e a bt e e abeeeabee e beeereeeas 43
Last Operator BaKe ACHON........ciccuiiiiiieeiieeeiieeesteeesteeesteeesrteeesteeesaeeesaseeessseesssaeessseeesssesassessseesssseesssssees 44
STATT FTAIMIC. ... ittt et e s ab e e e ab e e e sab e e e bt e e e sbae e e e e s smnnaees 44

BN FTAIMIO. ...coiiieiiiecte ettt ettt ettt e et e e e te e et aeeeaaeesaaeesssaeesssaeesseeessseessseeanssaaesenssssanaesennnnes 44
FTAIMIE STOP...ceiiiiitieieettee ettt ettt e ettt e s ettt e e e ettt e e s ubbe e e s saasaee s s anbeee e s nsteeesenssaeesennssteesnnnes 44
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ONLY SeleCted BOMES........coiciiiiiiiiieiieeieeiteeie ettt st ste et esbessteessteeseesssessaesasesssaasssaassssseessnsseessnssees 44
ViISUAL KKEYIMIG. .. veeeeiiieeiieeiiee ettt et et e et e e st e e s te e s e aaeeseabeessbeeeseeesssaeeasseeeassaeaassaaensseesnsseeensnssseeasnn 44
C1EAr COMSITAINLS. .....eeteererreereeeteeteesteetestee st eteeut e s bt et e saees st sasesatesse e sesasesbeeaseeatesseenseeasesseensesasesseesseesanne 44

(O () o = 1<) 11T SR PURRRRRSPPRR 44
OVErwrite CUITENE ACION. ..cccutiiiiiiiiiieiiite ettt ettt ettt et st e s eib e e sabe e s sa e e sbb e e sebaeesnaeesanaeeeeas 44
CLEAN CUIVES......eiieurieeeiieeeititeeeteeeiteeestteeetteesteeassteeesssaeassseeasseesssseesssaeessseeessseessssessssseesssseeesessssssseesensnns 44

Lo 1l I = - OO PUUSPP PR 44

(O] 1 F: 1210 1<) £ U TP SPPRR 44

Bake Mesh t0 GIease PeNCiL.........ccueiieriiriiiinieieeete ettt ettt sttt e b et s e sar e ane s 44
Bake Mesh Animation to Grease PeNCil...........iuciiiiiiiiiiiiieciecceeeeiee ettt sve e e sae e s saae e s saaee s s saaaeeesennnns 45
TATGEL ODJECL...eeiuiieeiieeieeieete ettt ettt e bt et e et e e teessb e e bt e e sbe e seessbesssaesseeesseeassesasaessseenseenssesnsaennsseesnnsns 45
STATT FTAMIE...cceiiiiiieieitee ettt et e e e sttt e e s ettt e e e s s baeeeesaaaeeessssbaeeessssaaeesssssaeessnssaeessnssaaessssnnnnnns 45
ENA FTAME....c..eitiiiiee ettt et b et s e s a et e e e sae et e s st e bt e b e eat e s bt e besate st enseeeaneeenrees 45

N1 (=] OO OO PPPPPPPPPURRRRRN 45
TRECKIIESS. ...ttt ettt et ettt e bt et e e s bt et e e at e s bt et e eat e bt e s e e bt e sabeesabaeebaeennteea 45
TRIESNOLA ANGIE......eeiiieiieeeeeee ettt e et e e e ate e e bae e s baeeebaeesssaeesssaeensseesnssaessseesnsnssnaens 45
SHTOKE OFFSOL..c ettt ettt ettt s e s et et e e s bt et e s st e sb e et e eatesbee bt e e bt e easaeennneenns 45
ONLY SEAM EA@ES....cccvtiiiiiieiiieeiiteeciee et et e ettt esette e e ette e s beeesteesesbeesssteessseesssseeesseesssaeassseesssessnsnsssneeens 45
EXPOIT FACES...cceniieteieeiteee ettt ettt e e ettt e e e st e e s s b bt e e e s sbbeeessasseee s e ssbeeesenseeeeesnnseeesnnnaeeeas 45
Only Selected KOYITAIMIES. ......cccviiiiierieeiieeieeieeete et esteeesteesteeeteesreeebeesssesabeesseessseessesssaesseesssessaesssessseenses 45
TAIGET FTAIME. ... . ittt ettt e ettt e e et e e s sttt e e e aab e e e e s aaaeeesenseeeeesnseeeesaassnssssnnaaaaeaaeaeeens 45
PrOJECHION TYP... etieiieiiieeeettee ettt ettt e ettt e e et e e e st e e e s s bt e e e esaabaeeessasaaeesasssaaeesssssaesssnsssssssnssaaaaaaeeeees 46
O ettt ettt ettt ettt et b et e a e h et ea e e bt et e h e bt e et e e a e e bt et e e ae e bt et e e at e b e et e eae e bt et e eatenbeebeeearee s 46
Last Operator Bake Mesh Animation to Grease PenCil...........cccccueieiieiiiiieiiiiieeiiieccieeeceeeee e e svreee e 46
Bake Object Transform t0 Grease PeNCil..........cccocuieiiiiriiiiiinieeieeeteeieesteere ettt te e saeesaeesabeesaeessseenes 46
Bake Transform to Grease Pencil PAnel...........c.occuieeiieiiiiiieiiiieciecieeeee ettt eeve e eeeveessaesse e svaeaennes 46
STATT FTAIMIC. ..c.eeiiiiiiieiieeee ettt st b e e e e s ab e e e sab e e s bbe e e sbae e e e e ssmnnaees 46

BN FTAIMIO. ...coiiieiiiecte ettt ettt ettt e et e e e te e et aeeeaaeesaaeesssaeesssaeesseeessseessseeanssaaesenssssanaesennnnes 46

Only selected KeYITammes. ........cocuiirieriierieeieerteeieente ettt ste et esteesteesbeesaeessbessseesssseeesnssaessssaessnsseeas 46
TATGEt FTAMIC. ... eieiieeieiiee ettt e et e et e e e sttt e e e s bba e e s s aaaeeeesasbaeeesnsssaeesasssaaeesssssaaeesnssaeesnnnn 46
PrOJECHION TYPE....eeiiiiiteeeeee ettt ettt e s ettt e e e ettt e e s ubbe e e s s asaeeseeanbeeesenseeeesenssaeessnnsseessnnnns 47

Last Operator Bake Transform to Grease Pencil panel...........cccocveeciieriieiiienieeieecieceecee e 47
RIGIA BOAY ...ttt ettt a ettt s bt ettt e s bt e bt st e s bt e b e e st e s bt e bt et e e e st e e s abeesabeeeabeeeneeeas 47
ALAA ACHIVE. ..ottt ettt et e e e et e e et e e et e e e s ate e e sabeeessaeesssaeeessaeesssaeansseeessseeensseeesseeesaeessseeassssaeaesannnns 47
ALA PASSIVE. ...ttt ettt ettt et et b et s e s h e et ea e bt et e a b e e a et a b e bt et e et e e ht e e s abeeeabeenabeeeaneas 47
Last Operator Add Rigid DOMIes........ccccuviieiiiiiiieiiiiecie ettt ae e e sae e e sae e ssaaeesaaeesvaeesnseesnnns 47
REIMOVE......ciiiie ettt ettt et e s bt e s bt e s bb e e e ba e e e be e s e abee s bte s sbaneeesenanns 47
(@113 T (] 1 = OO U PPPRR 48
Last Operator Change ColliSion ShapPe.........c.ccciiriiiiiiniiiiciececeece ettt beesaesaeesaneens 48
CalCULALE IMIASS.....uveietieeeieeieiieeeiteeetteeeteeesteeesateeessteeessteeesseeesaeeassaaaassseeassaesassaeessseesnsssesssseeensseesssseesssseessnnnses 48
Last Operator CalCulate IMASS.........ceeueeeieeriierieriieenieeiteestesteestessteestesseesssesseessaessessssessessseesssessssseessnnses 48
IMIAtETIAL PTOSEL....ccuuvieeiieeeiieeeite et et et e et e e e ette e e eaee e s te e e sabeeesbeeesaseessseeessaeesaeeenssaaassaeesssaeenssaeensseannn 48
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(@ 1 Tad Q0 2 L T TR 49
SUDAIVIAE. ..ottt ettt et s bttt e st e e bt e s beebeessteesseeesbesaseesstessseesssesnsaenstassseenssesnseenstessseessnssens 49
Last Operator SUDAIVISION SeL.........ciicieiriieeriiieeeiieeeieeesiteeesteeesaeeesveesssseesssseesssseesssaeessseesssseesssssesssssseeesennnns 50
LLBVBL ettt et a ettt b et st a et ea e e h e e bt ea e e h e et e e a e e e he et e et e bt e b e entenneeane 50
REIATIVE. ..ttt e et e sttt e e ta e e s tae e s bt e essaae e saee e saeeesaeeebaeeantaeensbae e nrbaaaeeennaraaaeaans 50
[©70)1107<3 4 B TSP TP PR RRPPPPPPNE 50
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CUIVE. .ttt ettt ettt e st e s ba e e s b e e e e b et e e b e e e e mb e e e e abeeeabeeeabe e e bbeeenbeeesbbeeennneesnneesans 50
1A LT DO OO USRS 50
GTEASE PENCIL (LLEGACY ). .eeuiiiieiiiieiierte et et et st e et e et e e bt e s stestee st e e bt essbeessaesssaessaesssesssesnsaesseasssessssesnsseesnnss 50
POINE CLOUA......eiiiiiiieiie ettt e e rtte e et e e e ta e e e tae e s teaesstaeessseeesssaeensseaansaeeesseeesseessssasesssssneessennns 50
CUIVES. ..ttt ettt et e et e et e e et e e e e b e e e bb e e s mb e e e ab e e s abb e e s bb e e s ba e e s baeeeabaeeenbeesenbaeeeeesnnrnees 50
@ T LYl o) Tad | TSP SPPRR 50
Trace IMage t0 Grease PeNCil..........cceiiiiiieiiiiiiieiiteeteeeet ettt ettt e s te et e sbeesaaesbeesaeeessssaeesnseesnnns 50
PartiCle SYSTOIM...ciiuviiieiieieiieieteeeitee et e e sttt e e steeestteeesteeeetaeeastaaeassaaeassaaanssseessseeesssseesssaeessseesssssaeesssnsssseesensnnses 50
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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.

Transform

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

Push/Pull

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.
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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 Tosphere

Factor

The factor to transform the selection into a shape form.

Proportional editing

Enables proportional editing. Activating proportional editing reveals further
settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)

To Sphere: 0.2790

1.000

S\ Smooth

1.000

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.

11
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Shear Axis

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.

Axis Ortho

Defines the other axis of the imaginary shear axis plane.

Orientation

Choose the orientation for the shear action. Orientation

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.

Bend

Bends the selection.

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

12
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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

Factor
Adjust the strength of influence of the tool.

Proportional editing

Enables proportional editing. Activating proportional editing reveals further
settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)

1.000

S\ Smooth

1.000

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.

+ thiswayuptex png 001

¥ Material Output

Displacemant
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Last Operator Move

Move 2 0294 m

1 Global

Adjust in which directions you want to transform.

Orientation

Choose the orientation.

Orientation

Proportional editing

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.

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
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Orientation

Choose the orientation.

Proportional editing

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.

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.

AXIS

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

Orientation

Choose the orientation in which the transform should happen.
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Proportional editing

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.

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
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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.

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.

Aligh 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

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

Geometry to Origin

Sets the geometry to origin.
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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.

Last Operator Set Origin

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

Type

Choose the method again.

Center

Use the median center or the bounds center for calculation.

Mirrors the selection.

Interactive Mirror

Mirrors the selection.

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.

18
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T Mirror

Last Operator Mirror

Orientation

Choose the orientation in which the transform should happen.

Proportional editing

Enables proportional editing. Activating proportional editing reveals further
settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)

S\ Smooth

1.000

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

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.

*L Origin

Rotation

Resets the rotation of the selected object(s).
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Last Operator Clear Rotation

Clear DE'ta ¥ Clear Rotation
With Clear Delta ticked it clears the delta transform instead of the transform. Clear Delta

Scale

Resets the scaling of the selected object(s).

Last Operator Clear Scale

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

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

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 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.

Last Operator Apply Object Transform.

Location
Applies the position, and resets origin to 0

Rotation
Applies the rotation.
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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.

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. ™ Tronafoms o Defies.

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.
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Last Operator Make Instances Real " Makelr

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.

Snap

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 [RReERn e

Offset

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.
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Cursor to Active

Moves the cursor to the center of the active object.

Cursor to Grid

Moves the cursor to the nearest grid point.

From Duplicate ... to Paste

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

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

header.

User Perspective

Last Operator Duplicate

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
S\ Smooth

settings.

1.000

Proportional Falloff
Adjust the falloff methods.

23



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

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.

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 A

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

Relations
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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.

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 et

d

1.29 m

Duplicate Objects

n Js Global

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

nal Editing

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.
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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.

Join

Joins two independent objects together and makes them one object.

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.
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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.

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.

Parent

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.

Jbject (Without Inverse)

Object (Keep Transform Without Inverse)
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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.

Armature parenting creates an armature modifier at the mesh.

#

© Cylinder

Armature Deform

Sets the parent to selected Armature.

With empty Groups

Sets the parent to selected Armature, using empty groups.

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.
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Curve Deform

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

a
E

»
)

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.
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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
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.

Path Constraint

Path constraint adds a

ct Constraint

utoPath

AutoPath constraint at

Target: T BezierCurve

the mesh object, which

B o\

Animate

is most probably a

[
-

wrong labeled path

L

%3 Path Constraint

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. R Vet G

€ Lattice

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

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 Lo

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 ...
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Last Operator Make Parent

Type !{ﬁ] Object

Keep Transform

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.

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.
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Last Operator Clear Parent

Change the type of clearing.

This sub menu contains relations related functionality.

Make Library Override

Add a local library override to this collection.

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 from another file for example to set the Make Library Override tool active.
nder Window Help

Name

1= rmy collection

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
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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.

Now in the outliner go into the hierarchy
of the dupli object. And duplicate the
Cube.001 object inside of it. This is the
parent object that you can duplicate. You
will see that the duplicated copies will
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.

Make Single User

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

v

Make Single User

single-user copies of its dependencies, like meshes, curves,

oo E

materials, animations...

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.
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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.

= © Cubeoo2

Transform

1, 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 a result 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 i © sphee

inY and Z.

Add Object Constraint

=

e 1 Copy ation
In the 3D view a dotted line indicates the .
Target: Cube

relationship.

B o

Vertex Gro.. 11

Invert

Ld
ot

W

Offset

P Y

Space: World Space ~ <>  World Space

Influence 1.00¢

Last Operator Add Constraints (with
Target)

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

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

The Damped Track constraint constrains one local axis of the owner to -
always point towards Target. It is a Look At constraint. Target:

Vertex Gro.. i1

Usage: select the source object, hold down shift, select the target object, -

add Damped Track Constraint.

The wrong constraint name called AutoTrack is a Blender bug.

Track to Constraint :

AutoTrack
This constraint is similar to Damped Track constraints, but provides some Target: € Cube0ol
more control. Vertex Gro.. i}

Usage: select the source object, hold down shift, select the target object, add L._;.: Z '

Damped Track Constraint. Constraint will be added at source object. Space:  WorldSpace v ©

Influence

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

The Locked Track constraint is basically a Track To constraint. But with a

Add Object Constraint

AutoTrack

locked axis. Means an axis that cannot rotate. So the constraint can just

Target: § CubeD0l

follow in one defined axis. <, [
The wrong constraint name called AutoTrack is a Blender bug. ©

Lock:

Usage: select the source object, hold down shift, select the target object, add L
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
Transformation.

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
Transformation.

Links objects between scenes or data of the active object to all

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.
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Scene.001

Object to Scene makes the

Objects to Scene

selected object available in the chosen scene. This makes the object

ata

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 %9 ObjectData ~

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.
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Last Operator Transfer Mesh Data

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.

Data Type Replace —

1.000

The popup from above. Choose again what you want to do.
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 e—

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.

39



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

Mix Mode

How to affect destination elements with source values.

Mix Mode

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.

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

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

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.
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Active Layer
Only transfer the active data layer.

All Layers
Transfer all data layers.

Destination Layers 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.

Collection 5

o Collection

+

Mew Collection

Moves the selected object to a collection. The object is removed from the

®
™

collection it was in.

By clicking at this menu item a popup will appear choose the new collection. Collection 2
Allows also to create a new collection. Once done, the object will be moved '

to this new created collection.

Collection 5
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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 Smooth by angle

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.

Last Operator Shade Smooth by angle
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.

Animation

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.
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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.

Delete Key frame

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

@ ox?

Delete Keyframe

Clear Key frames

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

Bake Action

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

Start Frame

panel adjust the settings for the new action.

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

43



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

Last Operator Bake Action

¥ Bake Action

Start Frame Start Fran:e

Defines the start frame for baking.

End Frame

Defines the end frame for baking.

Bake Data

Frame Step

Channels

Defines the frame step for baking.

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.
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Projection Type

If the grease pencil object should be reprojected, and with what method.

Last Operator Bake Transform to Grease Pencil panel

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

Rigid Body

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.
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Change shape
Change Shape opens a pop-up menu change the shape of your rigid body.

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

corresponding value will then be set in the physics

settings in the Rigid Body settings.

Last Operator Calculate Mass

Calculate Mass

Iron

Material Preset ——

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.

Preview
0.000
4.000

1.000

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.

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

Catrmull-Clark Simple
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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.

Curve
Converts a selected Mesh or Text Object to a Curve Object.

Mesh

Converts a selected object to a Mesh Object.

Grease Pencil (Legacy)

Converts a selected curve to a grease pencil stroke.

Point Cloud

Converts a selected object to a point cloud object.

Curves

Curve to Hair Curve.

Grease Pencil

Converts a selected curve to a grease pencil stroke.

Trace Image to Grease Pencil

Extract Grease Pencil strokes from an image.

Particle System

Convert a curves hair object to a particle system.
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Last Operator Convert to

Target

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.

Show/Hide

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

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

Show/Hide & Show Hidden
Clean Up

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

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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