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IMIOVE X, Y Zoueeeeeee ettt ettt sttt ettt b e st b et ae bt st sat ettt be b st e bt e neenee 20

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 20

Proportional @diting........cccueeeerierierieiirieeteee ettt sttt ettt a e et ae e r e st sbeesaeeanen 20
Proportional Falloff..........couiiiiiiiieeeeceee ettt ettt e e te e e te e st e e baeebe e ssbeasnaaenns 20
PrOPOITIONQAl SIZO......eiiiiiiiiiiieeieteee ettt sttt e e st e bt e b et st e s e e sseenneene s 20
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 20
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 20

SOt DIITIEIISIONS. .. ittt ettt e e e et e s e bt e s et e e s eab e e e st e e e st e e eabbeeembaeeesbaesasseesamaeesnaeesaneeenane 21
Last Operator Set DIMEeNSIONS. ........coiiiiiiiiiiiiiiiieiiierrce sttt re e ra e s re e ssre e s nneesnnes 21

INEW DIIMEIISIONS. ....eiiiiiiiiiiteiiite ettt ettt ettt e st e st e eesab e e e ebb e e e st e e esbeeeeasaesesseesesseesanseesane 21

1A T o) PRSP ROPROPRRPP 21
INEETACTIVE IMIIITOT.....eiiiiieiiiteet ettt ettt ettt et e e et e e s bt e e e sb e e s bbeeebbeeenbeesabaeesabeeesasaeeenneesans 21

D Q6] o T | I A €] o] oY= N <] o O RRRNE 21
LaSt OPETALOT IMITTOT ... ...uvitiieiiiieieeiiteeeeeitteeeesiteeesseittee e e sttt eessateeesssasateeesasaeeessssaeessssssneesssssseeesssseaessnsnee 21

(O WS 117 L0 o PP PO P PP PO 21

COMSITAINT AXIS..eeiutteriieeiiteeeitee et e e et e et e s et e e e bt e e e bt e e eabeeessbeeessbeeesbeeesbeeesbeeessaeeensaeeemsaesansaesnneens 22

Proportional @diting........cccueeierierierieiereeteee ettt ettt ettt a e st be b et sreesae e 22
Proportional Falloff..........couiiiiiiieeececeeeee ettt ettt e e te e et e e s b e e baeebeessbeassnaenns 22
PrOPOITIONAl SIZO......eiiiiiiiiieiieeieeteee ettt sttt ettt et e st e bt ettt s b e s e e seenbeene s 22
COMMECTOA. ...ttt ettt et et e et esat e e bt e s a et e bt e s at e e bt e s st e e bt e eab e e st e easeebeesabeeaseesnsesseenanenn 22
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 22

IMIITOT VETEEX GTOUP. ...ettieuuteeeieiiiteeeenietteeessiteeesssurteeeessteeesssusteeessssaeesssseeessssssaeessssssseessssseeesssssseesssssseesssssssees 22
Last Operator MiITOr VEITeX GIOUP.......cocccuiiiiuiiiiiuieiiiieiiiiteiiiteeeiteesireesireeesirtessrtesssaneessnreessanaessnneessnnes 22

IMITTOT WBIGITS. ... tieiiiieeiieeete ettt sttt e b e st e e st e e s ba e e st e e essseeessaeessseessseessssessssseensseesnns 22

FLID GIOUP INAIMIES. ..ottt ettt ettt et ettt s e s bt b e e s st e sbe st e estebeenesmaennens 22

AL GTOUPS. ..eeutieeeiiieeeiteeeite ettt et e se e e s st esste e s ateesate e e st e esssaeeessaeesssaeenssaeenssaeenssaeenssaesnsseesnsseesssseensseeens 22

TOPOLOGY MIITOT.....cvtitieieeiieieeteet ettt ettt ettt st be st s bt et e st e sae e b st e s st ebe et e saeesbesasesseeseensenaeenne 23

N1 1- 10 SO OO OO OO OO PP PO UUURPPPPPRRRRPPPPPRNt 23
LaSt OPIAtOr SIAP....ccccuutiiiiiiiiieiiiie ittt ettt e e s a e s be e s ab e e s b e e sbbesebae e s bt e essbaessnneessnneesnneesans 23
OFFSRL. ettt ettt ettt e a e bt et e h e b e et e e a e e bt e a b e e bt e b e e a e e she et e eat e bt et e e st enaeebeeatenbeen 23
SINGLE OPEIALOTS. ... .eeutitieiieriteterteet et ettt et et s st et e et e s bt e bt st e s bt et e e aeesbe e s e sat e st e b e eatesbeeasesate st enseestesesasesntenseenses 23
DUPLICALE. ...eeeivieeeiieeeiee ettt et e st e e st e e s be e s ateessaeessbeeessteesasaeesssaeesssaeensseasnssaesnsseesnsseessseenseeens 23
Last Operator DUPLICALE. .......ccueerierierieerteteeteet ettt ettt et b ettt s st e b et e s st e beebesseesneenees 23

IMLOME. ...ttt ettt ettt e st e bt e s a e e bt e e a b e e bt e e a bt e b e e et e e bt e e Rt e e b e e et e e beeeabeeane e et e enneeeaee 23

IMIOVE X, Y, Zeeeeeeeeeeet ettt ettt ettt et et b et b et e b bt et s bt e bbbt e bt st e e st e bt et e e bt e nbeeatenae s 23

OFIOINEATION. ¢..teeeiiieeeitee ettt sttt st e et e s st e e bt e e et e e e bbeeeabteeeabeeeeabaeeembeeeenbeesanseessaeesnneenans 23

CONSITAINT AXIS..eeiiuriiiitiiiirteiie ettt ettt et e e ab e e e sba e e e ab e e s sab e e sabeesaaeesabseesasaeesanaessnnnesnnneas 23
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Proportional @diting........cocueeeeriirrierieeeieetetee ettt ettt b et sae et et sbeesaeeanens 24
Proportional Falloff..........cccuiiiiiiiieeeeceeee ettt et e e te e et e s b e e baeebeessbeasnneenns 24
PrOPOITIONQAl SIZE......eiiiiiiiiieiieeieteee ettt ettt s e sb e bt et stesane st e sbe e s s 24
COMMECTOA. ...ttt ettt ettt et e bt e e at e e bt e e st e e bt e s at e e bt e s aee e bt e eab e e st e easeebeesabeeaseesnsesseenasenn 24
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 24

EXETUAE. ..ttt et e a e et e e e st esat e et e e s st e s bt e e bt e e ab e e st e et e e e aeeenb e e aee e b e e neeenreennee 24
EXtrUde FACS (L@BACY) .. ceeuieetieeiieiieeiteette sttt e it e st sit e et e s bt e st e e st e e st e e beesaseesabeessaesasaesaseesaseeseesseans 24

Last Operator Extrude Region and MOVE............ccouiiiiiiiieiniiieeniieeenieeessitesssiieeessveeesereessveeesseaeesnnns 24
FLP NOTINAIS. ...ttt ettt et et sb ettt sa et et e s bt e b st e s st e beenesmeenne 24
Dissolve Orthogonal EA@eS........ccociiiiiiiiiiiiiiieieieceteceste sttt s st e st e e s sate e ssateeesaaeessaeesaneees 25
IMIOVE X, Y Zoueeeeee ettt ettt ettt e bt st b e et ae bt st sat et e e bt e b st e bt eneenee 25
OFIONELATION. ¢....teeeiiteeeitee ettt ettt ettt e et e e et e e e be e e e b e e e e abeeeembeeesbbeesbbeesanaeeebbeesanaeeeasaeeennie 25
Proportional @diting........cccueeeeierienirierteeeeet ettt st sttt s ae e sae s 25

Proportional Falloff..........couiiiiiiieeciecececee ettt ettt be et e ste e st e e sbeessaeeseaas 25
PrOPOITIONQAl SIZE......couiiiiiiiiiiiiieteeee ettt ettt et st sbe s st sae s et e sne e 25
COMNECTEA. ... eneeeeeteeteeet ettt et e et e et e bt e s bt e et e e s u b e e st e s bt e saseeemeeebeesaseesabeeseeenseesaseenseenanes 25
PrOJECLEA(Z2D)..c ettt ettt sttt et ettt a e st e bt et e e taesabe e beesateeaaenane 25
Extrude Faces along NOrmMals (LeZACY)....ccccuteiruiirriierriieiniieeeiteesiteeeseeeesseeessseesssseessssesssssessssseessseesssseesns 25

Last Operator Extrude Region and Shrink/Fatten............cccceoueiiiriirieniininieeieneeneceereeeeeee et 25
FLP INOTTIIALS. ...ttt et e st e st e bt e st e e bt e st e e seesabe e st e saseenees 25
Dissolve Orthogonal EAEES........c.coveiiiriiriiiieieeieeteeteetc ettt sttt st sae e sre e sae e eaees 25
OFESRL. ettt ettt ettt h e et s e h et ea e e bttt s a b e h e bt e a b e s he e b e et e e at e be et e saeenbeeas 26
OFFSEE EIVEIL.....utiiiiiieieeiteeeeet ettt ettt et ettt et s bt e b e st s bt e bt et e s st e be st e saeenbeemnenne 26
ProportioNal @AItINE........ceeeuieiriieiiiieeieeerte et ete et s st e este e e sate e s saae e s saae e s bt eestaeesbaeensaaeensaeeenaraean 26

Proportional Falloff.........co.coiiiiii ettt s 26
PrOPOTTIONAL SIZE....ccuviiiiiiieiiiieiieeeiee sttt sttt s st e e s e e e sateeesabeesssbeessseesssneesssaeesssaesnsseenn 26
COMNECLOM. ....enveeeeiteeteeiteett ettt ettt ettt e e st e s bt e be et st e e bt e s bt e bt e b e e besmeesseesbeebesasesseesseenseeas 26
o) =T a=Ta (02 B ) TR SRR 26
Extrude Individual FAces ( LeGACY).....cccueeriiriiiiiieieeiteeie ettt ettt s et e st e s sat e st e e beesbessseesate e seesane 26

Last Operator Extrude Individual Faces and MOVE...........cccueiviiiiiniiieiniiieiniieecieeeeveessreesevneessiveeens 26
OFESOL. .ttt ettt ettt st b et e a e bbbttt e e bt et e st e s bt et e et e saeebena 26
OFFSEE EIVEIL...c.ueiiiiiieieeteee ettt sttt et a et st s bt et e e s bt et e et e s bt e be et e sae e beenbesatenaeennenae 26
Proportional @diting........cccueeeeiierieriiierteeeeet ettt sttt s a e e sae s 26

Proportional Falloff..........ccuiiiiiiieececeee ettt ettt et e st e e sbeessaeesenas 26
PrOPOITIONQAl SIZE......eouiiiiiiiriieiteeeteeeeet ettt sb ettt s bt e ne st sae b e e e be e 27
COMMECLEA. ...ttt ettt et e et e et e bt e e bt e e bt e s ab e e st e e bt e sabeeaaeeebeeeaseesabe e seeenseeenseenseenanes 27
PrOJECLEA(Z2D)..c ettt ettt ettt e sttt s e a e st e bt et e e beesabe e beesateeaaenane 27
Extrude Manifold (LEBACY)......cueriiriieiieeiieiteett et eete et e e et este e te e st e e vt e ssbeessaesssaesseesssesnseesssassseenssesnses 27

Last Operator Extrude Manifold..........coccooiiiiriiiiniiiieeetetceeeeeeete sttt 27
FLP INOITIIALS. ...ttt ettt et et e bt e st e e bt e st e e seesab e e st e saseeneen 27
Dissolve Orthogonal EA@ES........c.cocuiiiiriiriiiieieieeientestee ettt et sttt ne e eaees 27
IMIOVE X, Y Zeeeeeeeee ettt e e e e e ettt e e e e e e e e e e e b aeeeeeeesssaaaaeeeeeesasaaaseeeersraraannneeeaens 27
L@ W TS 1172 L0 o PSP PR 27
ProportioNal @AItiNg........ueeeueiiriieiiiieerieeerie et sste et e st eeste e e sate e s saae e s saae e s bt eestaeesbaeensaaeenaaaeenaraean 27

Proportional Falloff.........co.coiiiii ettt 27
PrOPOTTIONAL S1Z....ccuviiiiieeiiieieiieeeiee ettt ettt e et e e s te e e sateeesabeeesaseessseesssseesssaeenssaesnnseenn 27
CONNECLOM. ....cnveiteeieeteeitertt ettt ettt ettt et s e s bt et e b st e est e s bt e bt e s e e b e s st esseesbeebesasesseesneenseens 28
o) =T a=Ta (02 B ) TSP 28
EXITUAR EAGES...coneeiiiiiiieeeee ettt ettt st ettt e sa e s b e e st e st e e st e e b e e st e sabe e ateenbeesasesaseeateas 28

Last Operator Extrude Only Edges and MOVE...........cccuviriieiiiiieiiiieenieeeieessieessinessseeeesaeeesaneessanees 28

FLD NOTINAIS. ...ttt ettt et et b e st s e b et s at e bt st e sae e beenesaeenesasesaeen 28

IMIOVE XY Zi.eeeeee ettt ettt ettt e e et e e st e e s b b e e bt e e e bb e e e bbe e e bt e e e abae e eareeeans 28

(O W TS 17 L0 o PP PP PO PROTRRRPT 28
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CONSITAINT AXIS..eeiiuriiiiiiiiirtiire ettt ettt e bt e sbb e e e ab e e s saa e e s aae e s aaeesabseesssaeesasaesssneesnneeas 28
PropOortioNal @AItINE......cuveieiuieirieeiiieeeriee ettt ete et e s ste e e sbeessateessbteesbaeesbaeesbaeesssaeensaaeesaaeeenareesraeas 28
Proportional Falloff.........co.ooiiiie ettt ettt 28
PrOPOTTIONAL SIZ....ccouviiiiiieiiiie ittt ettt e st e e st e e s ae e e sabeeessbaeesssaeessnsaeensseeessssaesnsseenns 28
COMNECLOA. ...ttt ettt ettt et et sb et e sttt e b e e st e bt st e e st e bt e b e eae e bt sasesat e beensenneenneensenanes 28
PIOJECTEA(Z2ID) . ueeeieieiireeeieeete ettt et e et e st e sttt e s st e e s st e e sat e e s bt e easbaeensbaeenabaeensaaeensaeeensreennns 28
EXTIUAE VEITICES. ...c..eeuienieiieeieiieeteetterte sttt ettt et sa et e e bt e b e st e bt e b e e st e e bt e b e s aeesseebesasesneensesasenseens 29
Last Operator Extrude Only Vertices and MOVE.........cccoevuiiiriieiniiieiiieiriteeesteessieessveeesseneessneessvees 29
IMIOVE XY Zi.eeeeeee ettt ettt sttt ettt e b e st sa e b e et sae bt sa et e e be e b st e bt eneeaee 29
OFIONLATION. ¢...teeeieteeiiteeete ettt ettt ettt e et e e et e e e bt e e e b e e e eabe e e sbeessbbee s bbeessnbeesbbeesasaeeeasaeeenne 29
CONSITAINT AXIS..eeiiuriiiiiiiiirieiiie ettt et e bt s sab e e s sab e e e sbaeesabeessabeesabeesssaeesannessnnneeas 29
Proportional @AItINE.........ceevieiriieiiiieeriee ettt ste et et esste e e sate e s saee e s saae e s bt eestaeesabaeensaaeenaraeenaraean 29
Proportional Falloff.........co.coiiiiii ettt s 29
PrOPOTTIONAL S1Z....ccuviiiiiieeiiiieiieeiee ettt ettt s st e e s e e e sate e e s abeeessbeessseesssseesssaeesssaesnnseenn 29
COMNECLOM. ....cuveeeeeiteeteeiteett ettt ettt ettt e e st e s a e be e b e st e ebt e s bt e bt eabe et e saeessee st esesasesseesseenseens 29
o) =T al =Ta (024 B ) TP U PRTRPRRRRRRRR 29

Dupli Extrude / Dupli EXtrude ROTALe.........ccceriieriiiiiiirteieeienteteeteeie ettt ettt et s sae e st sne e 29
Dupli Extrude - with selected FacCes..........cooouiiiriiiiiiiiiiiiectecctee st sae e sve e s 29

Dupli Extrude - with selected VEITICES..........cotevuerieriirieriineeteeieseeeeteie ettt 30

EXITUAR REPEAL.....ccuviiiiiiiiiiieeiieeeite et e et es e e et e e st e e s baeesbeessaaeessaeeessteessstaeessbessssseenssaeensssesssseesnsseessees 30
Last Operator EXtrude REPEaL........cccoveiiiriiriiiieieeetert ettt ettt sttt et e sseesne s sne s 30
SO PDS. teeeetteeeeteeeeeteeeeeeeeteee st eeee et e e e st e e e ettt e e e et t e e e et tae e e e bt e e e e s bt e e eeabaaee e e atteeeentaaeeeenanraes 30
SPIML et b e s bt e s bb e e s ra e e sra e e e 30
LaSt OPETAtOT SPIM...cieiieiiiieieieiiiieeieeiteeeeesitteeeseirteeeseeabteeeesssteeeessssaeeesssssaaeesessasseeeessssssaessssseeeessnsnee 31
SEOPS. ettt ereeeaeee b ee b ees b ees b e e e b e e b e e e bt e s aeesnae e et 31
USE DIUPLICALES. ...eeeuveeiirieiiteeeiteeeiteesttees e e et e s ste e ssateeessbeessseesssaeessssaesssaeenssaeensseesnssaesssseesssseesssseensaes 31
AATIGLO......eeeee ettt h bt et h e bt e a e bttt et esh et eea e e bt et et e bt e b e ent e beereeatene s 31
ALULO IMLETZE. ...eeeeeeteeeetteeeeteeeeeteeeeeettee e sttt e e s st e e e s s be e e e s abtaeessassaee s e asbaeeesasaaeesnassaaesssnsbaeesnsnsaeeenns 31
FLD NOTINAIS. ...ttt ettt et et b e st s e b et s at e bt st e sae e beenesaeenesasesaeen 31
CONEET X /Y [ Zoeeeeeeeeeeteetee ettt sttt ettt e st e s bt e e e bt e e e abe e e eabe e s embeesnaeeenaes 31
AAXIS ettt st et h bt st eh et a e e e bt et e ae e a e et e e a e e bt et e e at e bt et e e a e e beetesatenaeensennee 31
IVLEIGE. ..ttt ettt ettt e e ettt e e e st e e e st e e e e e bt e e e e s a bt e e e e ab bt e e s e bt t e e e e a bt e e e e abaee e e bt eeeeeaartaeesenaaaeeensrtaeeennns 31
At Center, At Cursor, Collapse, At First, At Last.......ccceerierieriiinieeiieerieeie ettt see et steesee e e saeeseees 31
LaSt OPETAtOr IMBIEE.......uuvieiieiiieeeieiteeeeeittee e ettt e es sttt e e e stteeeesssaeeeessasteeessassaeessssssaeessssaeeesssssseessssssaeesnnnns 31
YDttt ba e s a e s ba e s ba e e rae s 31
Sttt ettt ettt b et s h e bt et h e bt e a b e e bt e bt e At e e bt et e e a b e e bt e bt ea b e e at e bt ea b e e bt et e et e sheebeentenaeen 31
BY DISTAIICE. .....etiiiiiiiiiieiiiieiit ettt e e s b e e s b e e e sab e e e ab e s ab e e s b b e e s ba e e ba e s e ae e e anees 32
Last Operator Merge Dy DISTANCE. .......ccuiiriuiiiiiieieiieeniieeerieeesieeesteeesteessaeesssseesssseesssessssessseesssseessseesnns 32
IMETEE DISTAIICE. ... .viiiiuiiiiiiiiiitiiiiteeet ettt ear e s s e e ba e e s be e s sbe e e sabeeebaeessaneesaneesanneeas 32

S It ettt et h e bt ea e bt e bt e a e e bt et e e a e e bt et e e a e e bt et e eatenbe et e e at e bt eteeatenbeebesaean 32
SELECTION. ...ttt ettt et s e bt st s bt e bttt b et e ae e bt et ea b bt e b e ab e bt e b e et e nneeane 32
Faces by Edges / Faces by EAGes DY VEITICES.........ccoevuiiiiiiiiiiiieiieeeiieesteesieeesite et e esve e s siaeessanesssaneesnnes 32
Last Operator EAGE SPLit.......c.coiiririerieireete ettt ettt ettt sre e st b e ae et e be e b saeens 32
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 32
SEPATAL. .....ciiiiiiiiiiet e st ab e e b e s b e s b e e s ba e e aane s 32
SLECTION. ¢ttt ettt et e bt et e et e s ae e et e e s at e et e e e a e e et e e e ae e e bt e e ae e e b e e e sae e bt e ente e reenanens 32
BY MaLETIAL ...ttt ettt sttt st b e bt st a e a e b e bt et e et s ae e aeeere e 32
BY LL00SE PATTS...cuueiiiiiiitteieeitee ettt et e ettt e e sttt e e s bte e e s sabaeesssasbteeessasbeeessssaeesesssaeeessassaeessssraeesnnnne 33
KITE PIOJECL. . eeiniieeieeiteee ettt ettt et e st e e bt e st e e bt e s st e e beessbe e beesateenseesabesasaenaeanns 33

Last Operator KNife PrOJECt.......ccciiciiiiieeiiecteecieesteectt ettt ste et esaeeaeeseeebeessaessaeessaeseessaesnnns 33

CUL TRIOUGN. ...ttt ettt et be e st st e e st e e beesaneennas 33

CONVEX HUIL.c.oeiiie ettt ettt e et b e et e et e st e s bt e et esaee s b e e sat e e st e sseesaseenneens 33
Last Operator Convex HUlL.........cocuiiiiiriiiieeeeeetee ettt sttt ettt sne e 34
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DElete UNUSEA....ccueeueiieeiieiieieeterte ettt ettt ettt et s e sb e st s st e b et e s st e bt st e sbtebeeatesseenesatesaeensennee 34

USE EXISUINE FACES...cciiiiiiiiiieiiteieetteee ettt ettt e s e sttt e e e s bbe e e s sabteesssassaee s s ssaaeessnsaaeessnseeenns 34
IMAKE HOLES......eoieeiieietettet ettt ettt e st b ettt st sat e bbbt e e bt e bt e ne e 34

JOIN TTHANGIES. ...eeeiieeeieeeteeee ettt e st s st e st e e st e e sbae e s bt e e ssbaeesssaaenssaeenssaesnssaessseessneens 34

IMaAX FaC@ ANGLE.....coueiiiiieeeeee ettt ettt e st e st e et e st e e st e e st e e be e st e e s abeenaaesars 34

IMaAX SHAPE ANGLE....ccoiiieiiieiiee ettt ettt et e e st e e s teessate e e saeesssseesssaesssaeesssaeenssaeenssaeenssaeensreens 34
COMPATE U V'S ..ottt sttt e b e s sab e e e b e s s s e e s an e e s aa e e sanaeesannes 34
COIMPATE VCOIS....uuiiiiiiiiiiieiiiieeritte et e et e sete e s stte e st e e s et e e sbeeesssaeesssaeensseeenssaesssseesssseesssseessssesssssesnseennns 34
COIMPATE SEAIML.....eiiiiriiiiiiiiiiieiiite ettt ettt et a e e e sab e e s sabe e s e bt e e sba e e seabe e snbeessasaeesanneessnneens 34
COIMPATE SHAIP...ciutiiiiieiieeece ettt e st e e e stte e s teeesbeeesateeesssaeessbeeessseeesseesssseesssseesssaeesseeenssesnsseen 34
COmMPATe MaALETIALS. ... cecveiiiriiiiteteeteeteet ettt ettt st st st a et e st be e b sat e bt e sbeeseesbeenesaeens 34
SYIMIIMIITIZE. .....eeteeeeiteee ettt ettt e e e ettt e e e aabt e e s s b bt e e e s abtaeessasbaaessssbaeessassaeeassssaeessnsssaeeessnsaeeesnnsseees 34
Last Operator SYIMITIEIIIZE. ....ccccueeiiuiiiiriiiiiie ittt ettt e s sre e s re e e sabe e s saaeessaneessaneessneesnneesnnnesnnne 35
DITOCEION. ¢ttt ettt ettt e st e st e e s mb e e e bb e e e bb e e eabaeeesbaeeesbaeeesbeesnbeesanaeesnaeesanaeas 35
TREESHOLA. ..ottt st b et st b e et s e bt et e e s be e b e st e st e sneeaee 35

SNAD [0 SYMIMIBITY .c..uuieiieeeiiiieeieteee et ee e ettt e e ettt e e e s bt e e eesaateesssasbeeessasteeessasaeeessassaeessssseeeeesssaaessnsssaeesssnee 35
Last Operator SNap t0 SYIMITIEIIY .......cciiuiiiiiieiiiieirte ittt ettt ere e e sbeeesaneesbneessanessaneesanessnnnesans 35
DITOCEION. ¢ttt ettt e et et e st e st e e s bt e e e sb e e e bb e e eabaeeesbaeeeabaeeesbeeesbeesnaeesnbeesanaeas 35
TREESHOLA. ...ttt st b et st b e st s e bt et e et e s be e b e s e e st e eneeaee 35

2 T (0 SRR P OO P ROUPT OO P PP P PPPRRUPTRRPRPRIN 35
LOT<] 1 1<) PP P PO PP 35
SINATT DIBLETE. ... .ottt et et e et e s bt e st e e bt e et e e bt e e b e e bt e e ab e e st e easeebeesabe e bt e saeeebeenanean 35
INOTIIALS. ..ttt ettt et a ettt s bt e b e st e s bt et e e st e e bt e bt s at e s bt e b e ea b e bt e b e s abesbt e b e eat e bt ebesanennean 36
ReCAlCUIALE OULSIAE. ......eeieieeieeiieee ettt ettt e st e bt e st e e bt e s bt e s bt e s st e sabeesaeeeabeesseesaseenneens 36
Last Operator Recalc OULSIAE. .......cc.eeuerieriiriinieieeieeteteeteeteste ettt sttt sae s 36

IS ..ttt ettt ettt et e e a e s b e e st e e bt e et e e be e et e e bt e eaeeeaneesabean 36
ReCAICUIALE TNSIAE. ... eeouiiiiiieeieiet ettt ettt et et b e st s et e b et e s bt e be st e saeesaeennes 36
2 11 T OO OO OO OO O RSP P TP USRS PRTRPPPRRPRROPPROPO 36
SEETOM FACES......eeiutiiteteeee ettt sttt et e s bttt s b s bt e bt et e s bt esbesabe e st e bt ensesneenbeeas 36
ROTALR. ...ttt ettt e et e e bt e e et e e e e a bt e e st e e s bt e e e sb e e e ba e e ebb e e e be e e e be e e ebeeeenbeeeans 36
Last Operator Rotate NOTINALS. ......c.eovuiriirieriiieieeere ettt sttt st ee e 36
ANttt ettt ettt e et e e et e e e e at e e st e e et e e et a e e et t e e e bt e e e taeenataeenraeeensaeeeareeennes 36

AAXIS ettt ettt e b e e et e bt e e R et e b e e et e Rt e e et e ne e s ae e reeeane e neesne e neeenneeane 37
OFIOIEATION. ¢...teeeiiteeeiiee ettt ettt e bt e et e st e e bt e e e bbe e ebe e e e bt e e eabeeeembaeeembeeeenseesanseessaeesnneesans 37
CONSITAINT AXIS..eeiiuiiiiiriiiirieiie ettt ettt e e bt e sab e e e ab e e s saa e e s bbe e s baeesabseessbaeesabaessnneesnnaens 37

POINt INOTTNALS £0 TAIZEL..cuuveeeiieeeiieeeiieeriteeriee st e et e sste e e stteesateesbeeessbeeessaaeessseeensseesssseesssseessssaensseesnsseesnnses 37
Last Operator Point NOImals t0 TAIet.........cotirerriiriirienieriteieeteete ettt ettt sre s see st e sseesreeas 37
IIIVTE. ettt ettt e st ettt et e st e e s eab e e et e e e enbe e e raeeebaeeenraeenee 37
ALLGNL. ettt st a bt e a e bttt a e e bt et e e Rt e e bt e bt s at e st et e et e nneebesanenaean 37
TATGOL. e ettt ettt ettt ettt ettt e ettt e e sttt e e e sttt e e s s bt e e e e s bt e e e e s a b b e e e e e a bt e e e et e e e e e abaaee e rbaee e e raaeeennraaeens 37
SPRETIZE. ...ttt ettt et bbbttt et h e bt st b e b et e bt e b et e sae e beeaees 37
IVLEIGE. ..ttt ettt ettt ettt et e e e st e e st a e e e et e e e e e a bt e e e e ab b e e e e e bt e e e e e a bt e e e et aee e et aaeee e b taeeeenaaaeeenasaaeeenans 37
S LIttt ettt et b e bt e a e bt et e a e bt et e e a e e bt et e e a e e bt et e e bt e bt e te e st e neeneeneen 37
ALVETAGE. ...ttt ettt ettt e ettt e e sttt e e e s bt e e s ettt e e e s as b e e e s e st a e e s e aat e e e e e bt e e e e e baaee e e st bt e e e e baeeeeenaaeeeenasaaeeenanne 38
CUSLOIM INOTTIIAL ... ettt ettt ettt et et b et e e s bt et st e s bt et e et e s st ebesabesaeeseeasenns 38
FACE ATCA. ...ttt ettt e st e e st e e et e e e bt e e e bt e e e bt e e e abe e e nbeeeenaeeenaes 38
COTTIET ANIGLE....c.eeiniiteeitet ettt ettt et b et e e e s bt et sat e s bt et e e st e e bt e b e st e s bt e b e e mbeeseebesabesseenseensenns 38
Last Operator AVerage INOTTNALS. .........eiiiiiiriieiiiteiete ettt e st et esste e st e e sbaeesaaeesssaeessneessssaeessseesnns 38
WEBIEH. ...ttt et b e et sa e bbbt b et e bt et et e bt e b st e bt e aeeaten 38
TREESRONA. ...ttt et sttt e b e st e e bt e s e be e s e e e neeene 38

107070} Y <Tal (0] 4= PR PP PPTRP 38
PASTE VCLOTS. ...ttt sttt e st e st e st e e e et e e b e e s e sbe e s mb e e e bt e e sbbeesnbeeeanaeesanaeeenne 38
Last Operator NOrmals VeCtOr TOOIS.......cc.covueriiriiiiiiieiiieeteteeteet ettt sttt e sve s s 38
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ADSOIULE COOTAINALES......couveruiererreritieteeteetenteete ettt et s bt e be st e sstesbe st e sseesesasesseesbeensesseesesasesseenseenses 38
SIMOOTNEN VBCLOTS. ...ttt ettt e bt et et e s bt e st e st e e sse e s b e e sse e e bt e sseesbeenneeenseenne 38
Last Operator Smooth NOIMAlS VECIOTS. .......coceiiiriiriiiieieeienieeiteee ettt et re st st sse e s neeaees 39

2 T (0 SR OO PO P O PT OO U PP RRPPPPRRUPTRRPRRONt 39
RESEE VBCLOTS....c.eeviiiiiiiiiiiiitceit ettt st a e s ab e s bt e s bb e e s bb e e s baeesabaeesabeeenneessnneesans 39
SeleCt DY FaACe SITENGN......uuiiiiiiiiieeiiee ettt ettt e st e e s te e e s et e e s saaeeesasaeesssaeessseesssaesnssanenssseens 39
Set FACE SITENGLN. .....eiiiiiiiiiiiieee ettt ettt et e st e et e e st e e bt e s st e e bt esabesabeesatessbeensaesbeeseesasaanns 39
SHAAING. . uvteeeiteeeeeee ettt e et e ettt e et e e s et e e e bt e e e bt e e e bt e e e bt e e et e e e e baeen bt e e tbae et e e e saeeenateeesaeeesaeennn 39
WBIGIES. ...ttt ettt et e st e bt e s a b e e bt e s st e e bt e s a b e e bt e s a b e e bt e e a b e e bt e st e et e e s ate e beeeate e baenateebeenns 39
INOTTNALIZE Al ...ttt st e et e bt e et e st e bt e s bt e s b e e smteenne e e bt e enneenae 40

Last Operator NOrmalize all.........cc.coceiieriiiieniieeeeeetee ettt 40

SUDSOL. ..ttt ettt ettt et e st e et esa e et e s a e bt e et e e b e e e a bt e bt e e ab e e ebeesane e neeeareeanee 40

LLOCK ACHIVE. ...ttt ettt ettt ettt b et e e s bt ettt e bt e st e s e e sseebe st e saeesneenee 40

INOTTIIALIZ. ...ttt ettt e a e st e bt e et e e st e s bt e s st e e bt e smeesabeesmeeenseenaee 40

1A T o) PP P PP POPRRPPPOt 40

Last Operator MirTOr VEIteX GIOUD.......ccuueeeirrrurierieniitteeeniiiteesessrreeesessseeeesssssseessssssseeesssssseeeens 40

IMIITOT WRIGIES. ...ttt ettt et ettt sb e e st s bt e st e e b e e sabesse e saessseennne 40

FLip GTOUP INAMIES......coniiiiieieeeet ettt sttt e st et e s e s b e s e e bt e s meeenees 40

AL GIOUPS. .ttt ettt ettt ettt s bt e st e s be e bt e st e e bt e s b e e bt esaseassaesabeestessseessaesasaenneesnseanns 41

TOPOLOZY IMIITOT......ceieiieieieeeiiteeiieeerte e e stte e et e e st e e saaeessbeeesasaesssseesssseessseessseessssesssssesssseesnnnes 41

L0 L <) TSP P RO PT PP RPPR 41

Last Operator INVETt VETTEX GIOUP........cceeirrruteeiiriiiteeeeniiteeeeesireeesessseeeesssssseeessssssseesssssesessssnne 41

SUDSEL. ...ttt ettt ettt sttt b e st she ettt sa e e bt st e s st e sbe et e nreeas 41

A WRIGILS. ..ottt s ste e e te e st e e s sab e e s ssaeesssaeessseeenssaeensseesnsseean 41

REMOVE WEIGNIS. .....eiiiiiiieee ettt ettt et et s ae e s be e st e e saee s 41

(O] 1= 1 FO OO O OO U PRV SRO PR PRUPSRRUPORt 41

Last Operator Clean VerteX GIOUP.........cceceetereerrerrterientenstenreeseseesseesseessesssessesseesseessesssesssesses 41

SUDSOL. ..ttt ettt ettt e sttt e s a e et esa e e e bt e e et e b e e e a bt e bt e eab e e ebe e e e e e st e eaeeeanee 41

LUIIMEE ettt sttt ettt e se e s n e e e e e n e neeenes 41

KEED SINGIE.....eiiiiieeeeeeeee ettt e s e e s saa e e st e e s sba e e s abaeesataeenabaeenareeennees 41

(QUAIITIZ. ...eeevererereeeeeeeeeeeeeeeeeeerererererereraeerereaaraeerararasesesasaresasssssasssssssssssssasssssssssssssssssssssssssssssssssssnsssssnnes 41

Last Operator QUANLIZE. .......ccooeueeerrriiteeeeeiteeeeeriteeeesiteeessstteeeessiseeeesssseeessssseeessssssaeessssseessssssaees 41

SUDSEL. ...ttt ettt ettt st b et b e st ae bt et sa e bt st e s atesne et e nreeas 41

SO ettt ettt e et e e e st e e e e sttt e e et t e e e et e e e e e bt e e e e ettt ee e e btaeeeenaraaaeeas 41

LLBVRLS. ..ttt sttt ettt et a e b et e bt e b et e bt e b e eateebe e b e e nenaeea 42

Last Operator VerteX Group LeVeIS........cccciiiriiiiiiiiiiiiieenteecieectee st essiee e ssteessveeesaneessaneesnns 42

SUDSEL. ...ttt ettt et b e et h et b e st eae b et s ae et st e s bt e sneeatenneea 42

OFESOL. ettt ettt ettt e b et st a et ea e bt et e et e s a et eea e e bt et e et e aeebeeaees 42

L 11 OO OPRRTPPTRPP 42

SINOOTN. ..ttt ettt e b e st e e st b e et e e bt e aa e e be e s e e e neenaee 42

Last Operator Smooth Vertex Weights.........c.ccceierirrierieriiienieteieneerertese et 42

SUDSOL. ..ttt ettt et e e et e et esa e e bt e s a e e e bt e e bt e b e e e a bt e bt e e ab e e be e e abe e neeeneeeanee 42

2 Tl (o) (OO PRPN 42

JEOTALIONS. ..ttt ettt st e et e et e e bt e e e b e e e e st e e s embe e s nae e e nbe e e areeenane 42
EXPANA/CONITACE. . ..ceuveriteeiteteeteeieerte ettt st ste st sae et st e be st e sst e st et e saeesbesasesaeesbeensenneenne 42

LML TOTAL ettt ettt et s bt e bt e st e e bt e s b e e s aeesabe e seesmneenneeeaee 42

Last Operator Limit Number of Weights per VerteX.........c.ccceeuervieinieniieenienienieeieeeeeee e 42

SUDSOL. ..ttt ettt et e e et e et esa e e bt e s a e e e bt e e bt e b e e e a bt e bt e e ab e e be e e abe e neeeneeeanee 42

LUIIMEE ettt sttt ettt e se e s n e e e e e n e neeenes 42

FIX DBIOITIIS. ...ttt ettt ettt a et e bt et e s a e e s bt et e eatesbeebesatesbeebesaeenaeans 42

Last Operator Fix DefOImS. .......ccuivuiriiriiriiinieiteieetceeieeteteeteeitete ettt sae e 43

DIISTATICE. ...ttt ettt ettt e et e e st e e s st e e e bt e e e bb e e e bbe e e bae e e abe e s e nbee s nneesenreesnnes 43

SITENGENL ..ttt ettt ettt et e et e st e et e e s atesbe e aeeenbeens 43
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Change SeNSTIVILY....cccviiiierieeeieeiieet ettt sttt s bt e st e e st e e bt e st e e st e eseesseesabeesseeenneens 43

SOE ATIDULE. ...ee ettt et e st e e st e e s st te e s st e e s st e e esaeeessaeesssaeesssaeenssaaensseessseesnssaesnsseesnsseesseens 43
SOIT ELEIMEIILS. ...c..eitieitieieeiteettet ettt ettt b ettt e et s bt e bt et e et e e atesat e bt e b e s b e s st e eatesbeebeeaseeasesneesneenseenne 43
VIEW Z AXIS ettt ettt ettt ettt e e e ettt e e s st e e e s s e bt e e e e s aaba e e e s ssstaeesassssaeeeesanstaeeessnssaaesessasaaaesennee 43
VEBW Y AXIS.cuteueeiteteeitenitenteste st et e e st e bt st e sat et e et e e bt e bt et e sat e bt e b e e st e bt e b e sat e st e ebeemt e bt ebesabesaeebeentenneennenas 43
CUTSOT DISTANCE. ..ccnneeieeiieiitee ettt e ettt e ettt e e e s btee e s s abeeesesabteeeesausteeesssssaeesesssaaeessssaaeessassaeesssseeessnnns 43
IMLAEETIAL ...ttt ettt b ettt b et s a e bt et eea e e b et e e st e bt e b e ent e beebenaeens 43
L] (=Tl (=T« PO U OUURRRRPRRUPRRPRPR 44
RANAOITIZE. ...ttt ettt s e s bbbt st e st e s bt e s bt e bt e b e eabesaeesseeseeane 44
REVETSO. ...ttt ettt e e st e e e s s bt e e s et b e e e e s aabb e e e s abaee s e sstaeee s ssaaeeesasbaeesenasaaeeenan 44
Last Operator Sort Mesh EIEMENLS.........ccceiiiiriiirienieeieeeete sttt ettt ettt e st eebeesaaeeasees 44
37401 O OO PPURUPPPRRRRPPRPRNt 44
Vertices, Ed@ES OF FaACES.......oocuiiiiiiiieieetee ettt ettt ettt s e et e st e e beesabe e bt e ssseeaees 44
REVEISE CRECKDOX....cciiiiiiiiiiiiieeeecee ettt sttt e st e e st e e s ta e e s bt e e ssaaeesssaessseessseessseesnseeas 44

Seed Edit box (RANAOMIZE ONLY)....ccoiiiriiiiiiiiieieeteetese ettt ettt e st e e st e e seeesaeeens 44
SUDAIVIAR. ... ettt ettt et e e st e e s be e e st e e esabaesssbeeensbae e sbeeensbeeesaeeessaeensbaeenssaeennaaeenns 44
Last Operator SUDAIVISION Set.........ccouiiiiiiiiiiiieeiieeieete ettt sttt et e s bt e s be s sabessbeesbeesaeeesaeaens 45
LBV ettt et s et et e e ettt e bt e et e e et e e e e at e e e bt e e e bt e e e aaeensbaeensaaeenateeeareeeraeas 45
RELATIVE. ...ttt et b ettt a et et e s bttt et e bt et e e s bt e bt et e ss e e beeaesaeenne 45
SHOW / HIA@....ceeiiieeeieecee ettt ettt s e st s st e e st e e st e e s sae e s saeesssaaesssaeesssaeenssaessseesssseeasseesssesnseens 45
SROW HIAAEN....c..eiiieiieiiieeeee ettt ettt ettt a et e b st e s bt e bt e bt e be et e saaesseesseensenas 45
HIA SELECLEA. ....ceiieeieeeeeeee ettt e st e st e st e e s bt e e st e e e sasaeesssaeesssaeenasaeessaeessaessseenssees 45
Hide UNSELECLEA. ......eoueeiieieetee ettt sttt sttt s e b e st esb e et et e s beebesaeesaeemseene 45
Last Operator Reveal Hidden / Hide Selected..........ccoocuiiiriiiiniiiiniiiienieeeieecsiee et sseeeesvee e ane e 45
SELECL. ..ttt ettt st b bbbt s ae e bt et eeat e e bt et e s atesat e b e et e nreeane 45

O] 12T 111 O PP SRS 45
DIELELE LLOOSE. ....eeuveeuterieetteteeitett ettt ettt et ettt et et e b et st b et a e bt et e e a b e bt et e st e bt et e st e sneebeentenreerenas 46
Last Operator Delete LLOOSE. ......ccucuuiiiiiiiiiiieieiieeeite et e et ssrte e s sereessateessiaeeesssaessssseessasaessssaeessssessssseesnnes 46
VBITICES. ...ttt e e e e b e e e e e b e s b e e e b e e e bt e s b e e s b e e s ba e e s raeeas 46

B S, ettt ettt e et e e s et e et e e e s bt e e s bt e e n b e e et e e e st ee e ataeenaeeesaeeeaeeeeanes 46
FaCES...ccetiiee et aa e e s ba e s aae s 46
DECIMALE GEOIMBLTY ... uveeeeeeiiieeeeeiiteeeeeitteeesstteeeeerurteeeesssrteeesaussaeesssssteeessasseeeessssaaeesssssaeesesssseeessssssaesssssseeessnnnne 46
Last Operator DeCimate GROIMETIY ......c.cccuuteeirirrieerieiteeeteerrteeeessrreeeseenreeeesessrteesesssseeessssssseeessessseeesesnnee 46
RATIO. ettt ettt e e et e e e st e e e s sttt e e s sttt e e e et e e e e e n bt e e e e e baaeeeeabteeeennraeeenann 46
VBITEX GIOUD...ceeiuiiieeiiiitee e ettt ettt e e ettt e e ettt e e e e bt e e e seaabteesesasateeseassaeessennsaeeseansaaeeeennsaeessennraeesennsnneesas 46
WBIGRE. c..eeeee ettt ettt et sa e bt e bt e bt e b e ea e e s bt e bt e bt et e et e e at e bt e be e be et e et e saeenaean 46
IV, ettt e s b e e e ab e s e b e e s ba e e s baeeane 47
001001 1y 2RO T O OO S SRS PR PPPPPPORRRPI 47
DeGENETAte DISSOIVE....ccuuiiiiiiiieeiteeete ettt ettt ettt e s b e e bt e st e e be e st e e bt e st e e sstesabe e stesnbe e saenaees 47
IMAKE Planar FaCES.....ccccuutiiiiiiiiieiiiieiriee st e et e eite s site e st eesteeestaeesaaaeesasaeesssaesnssaessseesnsseesssseessssesnsseeenseesnns 47
Last Operator Make Planar FaCeS..........coccueeruiiriiiiiiinieeieieeetet ettt sttt ettt e s te e e sbeesaeesasees 47

2 T (0] PO OO OO PP UORR PP 47
TEETATIONS. ..eetiiiiiiiiiieett ettt st et b e s aa e e ba e e s ba e e be e e be e e ab e e e bt e s aa e e s nn e e saaae s 47

SPIIt INOD-PLANAT FACES......eiiiiiiiiiiiiiiiieeeiie ettt ettt st e e ste e s ste e s sate e st e e ssbeessseesssaeesssaeenssaeensseesnsseesnsees 47
Last Operator Split NON-Planar FACeS.........cccuiiuiiriiiriiiiieeieenie ettt sttt et 47
IMLAX AL ..ttt ettt ettt ettt e e e ate e et e e et e e e b e e e et ae e e bt e e n st e e ensaaeensaae e saeeensaaeenaaeennns 47

SPLit CONCAVE FACES....ccutiiiiieiieiiieeieete ettt ettt e bttt s e et e st e e s atesabe e st e sabe e st eesseessbesasaenstessseenssesnsean 47
IMETZE DY DISTAIICE. ...ccuvieeririeeiiieeiieeeiteeeiteeste e st e ssteessateeestaeessateessseesssaeesssseesssseesssaeesssaesnsseesssseesssseenssseennses 48
Last Operator Merge DY DISTanCe..........cecuiiriiiriiniierieeieeite ettt ettt s et este et e s te e saeesbee st e sseesaaesasens 48
IMIEIZE DISTATICE. .....eeiieiiiieeeeiiteeeeettee e ettt e e e sitteeesstteeeseatteeeessateeesnsbaeesasaaeesssasaeeeessssaeeesssssaeesssssneessnnnne 48
URSEIECLEM. ...ttt ettt et b ettt s bt et et s bt e bt st e s bt e be et e sbeebesasesnteseennen 48

FALL HOLES. ..ceeeiieeeeteeete ettt ettt e ettt e et e s et e e st e e e ae e e e ssabeeessaaeessaaessssaeessssaesansaeensssaesssaeenssaeensseeens 48
Last OPerator Fill HOLES.........coouiiiiiiieieeieeee ettt sttt ettt sttt e bt e st e sbe e st e e aeesabesnss 48
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SHLS. ..ttt sttt st h et st a et a e bt et et e ae et e e st e e bt e be st e bt e beeneen 48
DIBLELE. ...ttt ettt et e e st e e et e e et t e e e b te e e tte e e baeea bt eenatae et bae et ae et eeesteeeareeeaaaenn 48
VIBITICES. ...ttt ettt e s aa e e ab e e e ba e e et e e e bb e e e bb e e s ab e e s b e e e ba e s aaee s 48
B, ettt ettt ettt et ae e e bt e e et e e e bt e e et e e e st ae e st e e e atee e aaeeeaaeennteeennraeennes 49
FaCES....ctiie bbb s e e s b e s saa e s naes 49
ONly EdZes and FaCES........ceiiiiiiiiiiieiieieiieeeite et e st e st e st e sseteesstaeesbaeessaessasaeesssaesssseessssesssssessssseesssees 49
ONLY FACES....einiteiieeiteeee ettt ettt et e et e st e et e st e e s bt e st e e s atessb e e seesase e btessbeesseesabeenstassseenseesaseesaans 49
EdE LLOOPS. .. tteiiiiieiieeette ettt ettt e e st e e st e e st e e st e e e st e e e e bt e e et b e e e s aaeenabaeeetaeeeaataeeenbaeenraeeeaaeeennnes 49
Last Operator Delete Ede LOOP.......cooiiiiiirieiiieiieeieet ettt ettt ettt este s e e st e e beesabessaesaeeas 49

T/ ) 1 SO USRS RRROTRRRPR 49
DIISSOLVE. ...ttt ettt ettt s bttt et s bttt b et et e bt et ea e e bt et eat e bt et e e st e be e be e st e be e e e naeenne 49
DISSOIVE VEITICES. ..ccuuvieeiiieeiieeeiiteeeiteeetteesteeesteessite e s tteesbe e e s saeesssaeesssaessssaessseeesseessseesssseensseeensseeensseesnseesnns 49
Last Operator DiSSOIVE VEITICES. ......c.ceeuiiriiriiiiieeieeete ettt et ste et e st e st e s bt e st e ebeessbesbeesatessseesasesass 50
FACE SPLItucciniiieeiieeie ettt ettt st e st e e st e e s bt e e s bt e e et e e e st e e e s ataeenabeeensaeeesaeeesaeeeraeennrees 50

TEAT BOUNAATIY....ceiutiiiieiiieiieeiteet ettt ettt ettt et e s b e et e e st e e bt e sa b e e bt esabeeseesabeesbaessbessaesabeesaesnseenses 50
DiISSOIVE EAZES....ceiuiiiiiiiieiiteeieeere et et sttt e st e e st e e sate e ssabeesbbe e e st e e sssaeeeasaeaassaeenssaeessseesnsseeesseeesaeenssseennn 50
Last Operator DiSSOIVE Ed@ES........couiiuiiriiiiienieeiteeieeteete ettt ettt s e et e st ssbe e st e eaeessaesnees 50
DIISSOIVE VBITS.....uiiieiiieeiiieieiie ettt et e et e et essite e st e e s beeesabaeessbaeesssaessssaessseessseeasseesssseesssaeenssaeensseesnnses 50

FAC SPLIL. ..ttt ettt et e st e e a e et esa e e st e e ht e et e e s be et e e ate e beesaseenraenaeean 50
DISSOIVE FACES.....ceiuiiiiiieeiiieeeite ettt e st e st e st e e e stte e s bt e e s baeesssaeesaseeesssaeenssaesssseesssaeesssseenssaeensssesnsseesnsaennns 50
Last Operator DiSSOIVE FACES.........cocuiiriiiriiiiieeiieeitesie ettt ettt e et et e s st e st e e s be e steeseesbeenns 50
DIISSOIVE VBITS.....uiiiiiiieiiiieieiieerite et e et e sste e s stte e st e e s beeesabaeessbeeesstaeesssaessseessssesansseesssseesssaeensseeensseesnnses 50
DiISSOIVE SELECLION. ...c.ueiiuiiiieiieitetee ettt sttt ettt st s e s b et e bt et e e st e s bt e bt e be e s e saeesste bt e sesaneenees 50
Last Operator DiSSOIVE S@IECHION. ........ciiriiiiiiiiriieerte ettt e srte e et eesbeeesaeeesteessabaesssseesssseessseesssaeens 50
DISSOIVE VEIES. ...ttt ettt ettt ettt et et e a et e e st et e et e s st e bt et e s st ebeeabesse e bt eseentesesasenanens 50

FACE SPLItucciniiieeiieeie ettt ettt st e st e e st e e s bt e e s bt e e et e e e st e e e s ataeenabeeensaeeesaeeesaeeeraeennrees 51

TEAT BOUNAATIY....ceitiiiiiiiieiieeiteet ettt ettt ettt e st e et e e st e e bt e sa b e e bt e sabeeseesabeesbeessbesssaesabeensaesnseenses 51
LImMIted DiISSOIVE.....ciiiiiiiiiieieiieette ettt ettt e et e e st e e e st e e s s ateesssseeessseessseesssseesssseenssaeenssaesnsseesnnees 51
Last Operator Limited DiISSOLVE........cccuieiuiiriiiiiiieeiteteeeerte ettt sttt s et e st et e s b e s saeesateesaae e 51
IMLAX AL ...ttt ettt e st e st e st e e et e e et a e e et e e e bt e e n st aeenraaeenaaae e saeeensaaeenaaeennns 51

ALl BOUINATIES. ...c.ueeiiiiieieeienieeteeiteett et ettt ettt et e s e sbe st st e sbe et e s st e bt st e sat e bt et esaeensesasesntenseennenneenne 51
DL e tteeetee ettt ettt et e st e et e e e te e s st e e e st e e s sbeeeseeeassaee e beeenbaeenstaeenstaeenstaeessaeesreeann 51

EAEE COlIAPSE.....eoniieeieteteetee ettt ettt e s bttt e st e bt e st e e bt e s te e b e e st e e ht e et e e haesbe e ateenbeensaenars 51
IMESH SELECT IMIOUE. ... eieiiiieiiee ettt sttt s e e e st e e s te e e sateeesaaaeessseeensaaeesseeessseesssaessseesssaeesssaeesseeens 51
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The Mesh Menu in Edit Mode contains the tools to manipulate the mesh geometry in Edit

mode. It just exists for Mesh Objects.

Lots of functionality that could also belong here can also be found in the Tool Shelf. The
difference is that the tools in the tool shelf are easier to access. And so it contains the most
used tools for the daily work. While the Mesh menu contains the not so often used tools.
Or tools where you use the hotkey anyway. Delete for example.

The legacy sub menu contains tools that exists in the tool shelf already.
It's the old way to do things. Different to the tools in the tool shelf, these
tools are usually modal. And performs once. You have to call them again

in case you want to repeat the tool.

Bisect

Bisect cuts geometry along a plane. This description is a bit misleading though. You
simply cut through the whole geometry by defining a line. And the cut goes through
the geometry from the current view.

When you have set your cut and release the mouse then you reveal a widget with
which you can move and rotate the cut. Clicking at the arrow and drag moves the
cut. Clicking at the circle and drag rotates the cut.

11
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Last Operator Bisect

¥ Bisect

Plane PointX,Y,Z oy SR

Defines the start point of the Bisect cut. 146m

Plane Normal X ,Y ,Z

The direction in which the bisect points.

F i II Ax N _ 0.00010
Fills the cut.

Clear Inner

Removes the inner part of the face to cut.

Clear Outer

Removes the outer part of the face to cut.

AXis threshold
Axis threshold.

Knife tool

The Khnife tool cuts the geometry, and adds edges. When it crosses existing
geometry then it adds a vertice at the crossing point.

Usage: activate the tool, left click to define the starting point. This can also be
a point in the middle of a face. But ideally you choose an existing vertice or an
edge as the start and endpoints. The knife tool tries to snap to them when you
get close with the mouse cursor.

When done press Enter or Spacebar to confirm. Right click abandons the
operation.

When you create a vertice in the middle of a face, then the knife tool will try to connect this vertice by an
existing vertice of this face when you confirm with spacebar.

Hotkey functionality in the footer text

Have a look at the footer when you work with
|44 44

this tool. Here you will find further instructions

RMB: cancel, LMB: start/define cut, dbl-LMB: close cut, E: new cut, Ctrl/Ctrl: midpair]

and hotkeys.
Enter, Pad Enter, Spacebar - confirm

Esc key, RMB - cancel the operation

12
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LMB start the cut

Double LMB - close the cut

E - create new cut

Ctrl or Shift while dragging - Snap to the middle of an edge
Z - cut through the whole geometry, also the backfaces.
MMB - pan the view.

Alt MMB - rotate the view.

Transform

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 vertices, activate the tool, then drag the mouse in the 3D viewport. In the header P

you will read the current factor then. Which tells you how close you are towards the sphere
shape.

Last Operator To Sphere Panel

Factor

The factor to transform the selection into a shape form.

Proportional editing

A\ Smooth

Enables proportional editing. Activating proportional editing reveals further - 1.000

13
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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.

Last Operator Shear

Offset

Adjust an offset. I‘_ —

rtional Editing

Shear AXiS : nal Falloff S\ Smooth

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.

Proportional editing

Enables proportional editing. Activating proportional editing reveals further

14
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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.

Bend

Bends the selection.

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 A Smooth

1.000

Adjust the strength of influence of the tool.

Proportional editing

A\ Smooth

Enables proportional editing. Activating proportional editing reveals further e —

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.

15
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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.

Warp

Warps a mesh selection between two defined points.

Last operator Warp

Warp Angle
The strength of the warp effect

Offset Angle

An offset angle to bend side wards.
Min

The start point.

Max
The end point.

Randomize Transform

This tool allows randomizes the positions of the selected vertices.

Last Operator Randomize Transform

0lm

Amount

Adjust the amount.

Uniform

The uniform offset distance.

Normal

Align the offset direction to the normals.

Random Seed

The seed value for randomization.

16
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Shrink/Fatten

Shrink/Fatten scales the selected geometry along its normals. Transform orientation and Pivot point gets
ignored.

A positive value pushes the vertices outwards. A negative value pushes the vertices inwards.

Last Operator Shrink/Fatten

The Last Operator Shrink/Fatten panel gives you tools to adjust the
Shrink/Fatten operation. Here you have numeric input for the strength and a few X
more options. 1.000

Offset
Offset is the strength of the offset for Shrink/Fatten.

Offset Even

Offset Even scales the selection to give more thickness in even areas.

Proportional editing

Enables proportional editing. Activating proportional editing reveals further settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

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

Skin Resize

This tool requires to have a skin modifier at the mesh. It scales the
thickness of the skin.

&
E

While the operation you will see in the header the strength value for the in 0000 (@ TR

Skln. N elec el Symmetry Axes:

[
]

W

Scale X:-0.3484 Y -0.3484 Z:-0.3484

e -
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Last Operator Skin Resize

Vector

Adjust the position values for the three values.

Scale X, Y, Z

Limit the position relative to the source object.

M\ Smooth

1.000

Orientation

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

Proportional editing

Enables proportional editing. Activating proportional editing reveals further settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

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

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.

In the viewport you will see the UV cage in black color. In the header you e T e e P
will see the values for the current position of the UV cage.

Note that once done and applied, there is no way to reset the UV cage back to zero. When you repeat the
operation, then the values will start at 0 again. Even when the UV cage is already offset.

18
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v Texture Coordinate v thiswayuptex_small.png

Generated

Last Operator Translate

Move X, YZ

Limit the position relative to the source object.

Orientation

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

Orientation

Proportional editing

M Smooth

Enables proportional editing. Activating proportional editing reveals further . —
settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

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

Scale Texture Space

This tool relies at the scale tool. With the difference that it scales 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.

19
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In the viewport you will see the UV cage in black color. In the header you T T A e P e

will see the values for the current position of the UV cage.

Note that once done and applied, there is no way to reset the UV cage back to zero. When you repeat the
operation, then the values will start at 0 again. Even when the UV cage is already offset.

Last Operator Resize Texture

Move X, Y Z
Limit the position relative to the source object.

Orientation

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

Proportional editing

M Smooth

Enables proportional editing. Activating proportional editing reveals further Sl —
settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.
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Set Dimensions
Edit Mode Only!
Normally all scale operations in Bforartists are relative to the current

selection and dimensions. And you always start with a relative value of
1.

Set dimensions allows to scale mesh selections in absolute world values.
No matter how the initial values are. The new values gets set in the Last

Operator.

Set dimensions is an add-on. You can turn it off in the add-ons section of the user preferences when you want.

Last Operator Set Dimensions

New Dimensions
When you activate the tool then you will see the world coordinates of the

New dimensions:

selection. Change the values to other world coordinates.

Mirror mirrors the selected geometry along the defined axis.

Interactive Mirror

Mirror by hotkeys. You activate the tool, type in x for x global for example, or x x for x
local. And the selection gets mirrored

X Global, Y Global etc.

Mirrors the selection around the chosen axis.

Last Operator Mirror

The Last Operator Mirror panel gives you tools to adjust the mirror action.

1al Editing

Orientation

Orientation is a drop-down box choose the type of orientation for the mirroring action.
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Constraint Axis

Constraint Axis gives you again the possibility to define the mirror axis. You can choose more than one axis
here.

Proportional editing

A\ Smooth

Enables proportional editing. Activating proportional editing reveals further e —
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.

Mirror Vertex Group

This tool requires to have a vertex group assigned. It mirrors the selected vertex group.

This tool works only with a perfectly symmetrical mesh along the local X axis. Vertices that have no
corresponding vertex on the other side will not be affected.

Last Operator Mirror Vertex Group

Mirror Weights

Mirrors the Weight Painting informations from the symmetrical counterpart.
When both are selected it will become a group and weight information
exchange. If only one is selected, then the information from the unselected vertice will go to the selected
vertice.

Flip Group Names

Flip selected group names. This works with vertex groups with symmetrical name conventions. Like .L., .R,
right, left.

All Groups

Pass information to all groups instead of the active one.
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Topology Mirror

Use topology based mirroring.

Choose several methods to snap one element to another. The menu items should be
self explaining.

Last Operator Snap

Some snap operations shows a last operation panel, some not.

Offset

If the selection should snap as a whole, or if each individual element of the selection should snap.

Single Operators

Fﬁ Duplicate

Duplicate

Duplicates the current selection.

When you duplicate a selection, then it sticks to the mouse until you left click. And moves

around. A right click repositions the duplicated geometry at its original location.

Last Operator Duplicate

Mode

Not to find out. No tool tip, no entry in the Blender manual. Good Job Blender
Developers.

Move X, Y, Z
Adjust the position.

Orientation

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

Constraint Axis

Constraint Axis gives you again the possibility to define the mirror axis. You can choose more
than one axis here.
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Proportional editing

Enables proportional editing. Activating proportional editing reveals further alloff (/\ Smooth

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.

Extrude

Extrude is a sub menu with several extrude methods. The contend
is dependent of the mesh select mode.

Note that the tool shelf also contains extrude functionality. And a few methods here are a
double. These are marked with a (Legacy) in the tool name.

|—_|! Extrude Manifold
e
|_‘| Extrude Along Normals
|_l| Extrude Individual

+
.1_1% Extrude to Cursor

Extrude Faces (Legacy)

Extrude the selected faces along their normals. This functionality is part of the Extrude Region tool in the tool
shelf.

Last Operator Extrude Region and Move

Flip Normals
Flips the normals of the extruded faces. 21022m

tion G Mormal

0m

ional Editing
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Dissolve Orthogonal Edges
Dissolves orthogonal edges at extrusion.

Move X, Y Z

The position. Attention, the actual world orientation and rotation does not matter here. It always starts with a
value of zero, and moves relative to this zero then. For the actual location values have a look in the sidebar in
the transform panel.

Orientation
The extrusion can have different orientations. The menu items should be self explaining.

Proportional editing
Enables proportional editing. Activating proportional editing reveals further

A\ Smooth

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.

Extrude Faces along Normals (Legacy)

In the toolshelf it's the Extrude Along Normals tool. Extrudes the selection along local normals. You won't see a
widget here. Simply drag.

The method works the same in all Mesh select modes. Vertice, Edge and Face
Mode.

Last Operator Extrude Region and Shrink/Fatten

Flip Normals
Flips the normals of the extruded faces.
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Dissolve Orthogonal Edges
Dissolves orthogonal edges at extrusion.

Offset
The current extrude amount.

Offset Even
Scales the offset to give more even thickness. Without this checked the farer away faces will have a bigger
extrude amount.

Proportional editing
Enables proportional editing. Activating proportional editing reveals further

A\ Smooth

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.

Extrude Individual Faces ( Legacy)

In the tool shelf the tool is called Extrude Individual. Extrudes the selection along local normals of each
individual face. You won't see a widget here. Simply drag.

The method works the same in all Mesh select modes. Vertice, Edge and Face Mode.

¥ Extrude Individual Faces and Move

Last Operator Extrude Individual Faces and Move

Offset
The current extrude amount.

Offset Even
Scales the offset to give more even thickness. Without this checked the farer away faces will have a bigger
extrude amount.

Proportional editing
Enables proportional editing. Activating proportional editing reveals further

A\ Smooth

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.

Extrude Manifold (Legacy)

The same tool exists in the tool shelf. Extrude, dissolve Edges whose faces form a flat surface, and intersect
new edges.

The method works the same in all Mesh select modes. Vertice, Edge and Face Mode.

Last Operator Extrude Manifold

gonal Edges

Flip Normals . om

Flips the normals of the extruded faces. 32033 m
) g Qﬁ Mormal
=

Dissolve Orthogonal Edges
Dissolve edges that are at the same straight surface.

Move X,Y Z

The position. Attention, the actual world orientation and rotation does not matter here. It always starts with a
value of zero, and moves relative to this zero then. For the actual location values have a look in the sidebar in
the transform panel.

Orientation
The widget can have different orientations. The menu items should be self explaining.

Proportional editing
Enables proportional editing. Activating proportional editing reveals further

A\ Smooth

1.000

settings.

Proportional Falloff
Adjust the falloff methods.
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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.

Extrude Edges

Extrudes out the selected edges by moving the mouse.

Last Operator Extrude Only Edges and Move
Flip Normals

Flip the normals at the involved faces.

Move XY Z

The coordinates for the extruded geometry.

Orientation

Choose the type of orientation, in which coordinate system the action should happen.

Constraint Axis

Proportional editing

A\ 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.
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Extrude Vertices
Extrudes out the selected vertices by moving the mouse.
Last Operator Extrude Only Vertices and Move

Move XY Z
The coordinates for the extruded geometry.

Orientation
Choose the type of orientation, in which coordinate system the action should happen.

Constraint Axis

Proportional editing
Enables proportional editing. Activating proportional editing reveals further

A\ Smooth

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.

Dupli Extrude / Dupli Extrude Rotate

Dupli Extrude is a two trick tool. With faces selected it creates a rotated copy of the geometry. With edges or
vertices selected it extrudes to the mouse position. That's why it is a good idea to use this tool with a hotkey.
But note that we have currently no hotkey assigned to this legacy functionality.

Dupli Extrude Rotate behaves the same than Dupli Extrude, but rotates the source geometry too.

Dupli Extrude - with selected Faces
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Dupli Extrude with selected faces creates a copy of the selection and rotates it slightly.

Dupli Extrude - with selected Vertices

Dupli Extrude with selected vertices extrudes the vertice to the mouse position.

Extrude Repeat

All modes. Extrudes into the Z depth of the viewport, and repeats the extrusion by the adjusted amount. You
have to adjust the extrusion afterwards.

Last Operator Extrude Repeat

Steps

How much repetitions.

Offset X/Y/Z

1.000

The offset in the x y and z direction.
Scale Offset

The scale factor of the extruded element.

Spin

All modes. Extrudes in a curve form.
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Last Operator Spin

Steps

How much segments.

Use Duplicates

Creates not connected geometry. In Vertex mode single vertices for example.
Auto Merge and Flip Normals will not be available with duplicates.

Angle

The angle to extrude.

Auto Merge

Merge first and last element when the extrude is a full circle.

Flip Normals

Flip the normals of the extruded geometry.

Center X/Y/Z

The center point of the spin circle.

AXIs

Axis in global View space. The values goes from -1 to 1.

Merge

Merges the geometry.

At Center, At Cursor, Collapse, At First, At Last

Merges the geometry with the given methods.

The methods At First and At Last just shows when you have vertices
selected, and there is at least one first vertice and one last vertice to merge

at. So minimum two. But you can have more than one vertices selected.

Last Operator Merge

At Last

Type

Choose the merge method again.

UV's
Move the UV's according to the merge.
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By Distance

Merge the vertices by their distance to each other. This tool is meant to remove double vertices at the same
location.

Last Operator Merge by Distance

0.0001 m

Merge Distance

Adjust the distance below which the vertices gets merged.

Merge selected vertices to unselected vertices.

Split

Selection

Split splits the edges between the selected vertices. It creates two edges
out of one. And splits the edge by that.

The mode doesn't matter. There will always the edges be splitted.

Faces by Edges | Faces by Edges by Vertices

Splits selected edges so that each neighbor face gets its own copy. You
have two methods here.

Last Operator Edge Split

Type

Choose the method again.

Separate

Separate separates the selected geometry, and creates a new object. The
geometry becomes uneditable, since it is now a new object. You will have
to leave the Edit mode, select the new object, and re-enter Edit mode when you want to edit it.

Selection

Selection separates the current selection.

By Material

By Material separates all geometry that has the same material than the current selection.
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By Loose Parts

By Loose parts separates all geometry that is connected by edges to the current selection.

Knife Project
Knife Project uses an object as a knife to cut edges into a mesh.

Usage: Create a cube. Create a circle. Move the circle in front of the cube so that the geometry does not overlap
the cube geometry. Enter Edit Mode with the cube. In the outliner hold down SHIFT, and select the circle. Note
that you can select the circle in the 3d view with holding down CTRL.

Now that both objects are selected, go into front view, or whatever view you want. Just make sure that in the
view the circle covers a part of the cube. Projection of the cut happens from the current view. Click the Knife
Project tool.

Last Operator Knife Project

Cut through
The cut goes through the whole object when the Cut through checkbox is ticked.

Convex Hull

Creates a convex hull around the outside of selected vertices. The old faces and inlaying
vertices gets removed.
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Last Operator Convex Hull

Delete Unused

Removes vertices that are not part of the convex geometry.

Use existing Faces

Use existing input faces that lies on the hull where possible. This option allows
to have N-Gons in the convex hull.

Make Holes

Deletes edges and faces in the hull that were part of the input. This allows to

delete faces between the existing mesh and the convex hull.

Join Triangles

Joins adjacent triangles into quads.

Max Face Angle

Max Face Angle belongs to the Join Triangles setting. Set the maximum face angle.

Max Shape Angle

Max Face Angle belongs to the Join Triangles setting. Set the maximum shape angle.

Compare UV's

Takes existing UV patches for the calculation into account.

Compare Vcols

Takes existing Vertex colors for the calculation into account.

Compare Seam

Takes existing seams for the calculation into account.

Compare Sharp

Takes existing sharp edges for the calculation into account.

Compare Materials

Takes existing materials for the calculation into account.

Symmetrize

The Symmetrize tool mirrors the selected geometry
symmetrical along a world axis.
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Last Operator Symmetrize

Kto+X

Direction

Direction is a drop down box define the mirroring direction.

Direction

Threshold

Adjust a distance after which the mirroring should happen, relative to the mirror axis. 0 means
it mirrors the geometry directly at the axis.

Snap to Symmetry

Tries to snap the selected vertices symmetrical along the chosen world orientation.

Last Operator Snap to Symmetry

Xto+X

0.05m

Direction :

The calculation direction.

Threshold

The threshold defines the radius in which matching vertices gets located. When you get a warning that snapping
failed try increasing the threshold value.

Factor

The snapping factor. Blend mirrored locations from one side to the other. 0.5 is blending both sides equal.

Center

Snap vertices in the center axis to zero.

Smart Delete

Smart delete deletes what is selected in an intelligent way.
When you for example delete an edge then the edge gets
deleted. But it also deletes the vertices connected to this edge. It
performs a Dissolve operation under the hood.

There is also a Delete and Dissolve menu in the Mesh menu,
choose different methods for deleting if required.

Smart delete is an add-on. And can be deactivated if desired.
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This menu contains functionality about dealing with normals. Normals influences the
shading and the direction of a face. They can point inwards or outwards. And edges can
be split. So that two adjacent faces have a sharp edge.

You can activate the display of normals in the Overlays panel in Edit mode.

Recalculate Outside

Recalculates the normals of the selected geometry so that everything points outwards.

Last Operator Recalc Outside
¥ Recalculate Normals Outside

Inside
Inside recalculates the normals of the selected geometry so that everything

points inwards.

Recalculate Inside

Recalculates the normals of the selected geometry so that everything points inwards.

Flip

Flips the direction of the normals of the selected geometry.

Set from Faces

Sets the vertex normals from the selected faces. This tool requires to have Auto smooth activated!

Rotate

Rotate the normals of the selected vertices manually.

Last Operator Rotate Normals

Angle

The angle of the selected normal(s).
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AXis

The axis to rotate around.

Orientation

Choose the type of orientation, in which coordinate system the action should happen.

Constraint Axis

Constraint specific axis.

Point Normals to Target

All vertex normals will point to a specific target. This target can be chosen from hotkeys. They show in the
header.

Enter/PadEnter/LMB: confimm, Esc/RMB: cancel, M: point to mouse (OFF), L: point to

Pressing R for Reset will reset the normals to where they were before the operation.

Last Operator Point Normals to Target " Point Normals to Target

Invert

The normal directions are reversed from what is specified.

Align

All normals will point in the same direction.

Target
The target position.

Spherize

Each normal will be interpolated between its original value and the direction to the target.

Merge

Merge all of the normals at selected vertices, making one average normal for all of the faces.

Split
Split the normals at all selected vertices so that there are separate normals for each face, pointing in the same
direction as those faces.
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Average

Average all of the normals in each fan of faces between sharp edges at a vertex.

Custom Normal

Take the average of vertices normals.

Face Area

Set all vertices normals by face area.

Corner Angle

Set all vertices by corner angle.

Last Operator Average Normals

Custom Normal

Type

0.010

Choose the average type again.

Weigh
Just for custom normals method. Weight applied by face.

Threshold
Just for custom normals method. Threshold value for different weights to be considered as equal.

Copy Vectors

Copies the normals of a single selected vertice.

Paste Vectors

Pastes the normals from a formerly copied selected vertice to the currently selected vertice.

Last Operator Normals Vector Tools

Absolute Coordinates

When you paste normals then they get pasted relative to the current orientation of the selected vertice. With
absolute coordinates the normals gets pasted in world coordinates.

Smoothen Vectors

Smooth custom normals towards the adjacent vertex normals.
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Last Operator Smooth Normals Vectors

Factor
Adjust how strong the smoothen should be.

Reset Vectors

Resets the normal of the selected element(s).

Select by Face Strength

Face strength gets used by the Weighted Normals modifier. See Face Influence checkbox.

Select faces with either weak or medium or strong face strength.

Set Face Strength

Face strength gets used by the Weighted Normals modifier. See Face Influence checkbox.

Set selected faces to either a weak, a medium or a strong face strength.

Sets the shading of the selected elements to either smooth or flat.

Shading is under the hood a normals operation.

The Weights menu contains Weight tools. Those tools are meant to
modify the weight mapping. At characters for example. The Weight
Tools requires Vertex Groups to work with. Such Vertex groups gets
created when you do weight painting at a character for example.
Here is defined what bone is connected to what vertice.

In Edit Mode the weight mapping doesn't show. Here you work
with the Vertex Groups.

In Weight paint mode the weight painting shows with colors. Here
you usually paint the weighting.

This menu items also exists in Weight Paint mode.

39



Bforartists 4 Reference Manual - 7.1.9 Editors - 3D Viewport - Header - Mesh - Edit mode - Mesh menu

=

= [E = |

o

T
)

Normalize All
While weight painting it can happen that a vertice gets several weightings assigned. Normalize all normalizes
the weight of all Vertex groups so that the values for the single vertices in the sum is 1.

Last Operator Normalize all

Subset
Subset is a drop-down menu choose the Subset method.

Lock Active
Keep the values of the active group while normalizing others.

Normalize

Normalize normalizes the weight of the current selected Vertex group so that the values for the single vertices
in the sum is 1. Means when there is influence from other groups, then those values are kept, but the one for the
current group gets lowered so that the sum is 1.

The Last Operator Normalize panel has no adjustable settings.

Mirror
Mirror Vertex Group mirrors Vertex Groups and flips weights and/or names. It only edits selected Vertices. It
flips when both sides are selected. Otherwise it copies from Unselected.

Last Operator Mirror Vertex Group

Mirror Weights Fip Getup e
With Mirror Weights ticked it mirrors the weights.

Flip Group Names
With Flip Group Names ticked it flips the Group names.
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All Groups
Mirrors all Vertex Groups

Topology Mirror
Uses topology based mirroring. This requires matching mirrored topology.

Invert
Invert inverts the weight painting for the selected vertex group.

Last Operator Invert Vertex Group

Subset
Subset is a drop-down menu choose the Subset method.

Active Group

Add Weights
Add Vertices from Groups that have zero Weighting before inverting.

Remove Weights
Remove Vertices from Groups that have zero weight after inverting.

Clean
Removes Vertex group assignments that are not required from the active vertex group.

Last Operator Clean Vertex Group

Subset
Subset is a drop-down menu choose the Subset method.

Active Group

Limit
Remove weights that are below or equal to the limit value.

Keep Single
Keep Vertices assigned to at least one vertex group when cleaning.

Quantize
Quantize quantizes the weight paint values. It starts with 4 steps. With a step of fepmde

1 you have a single vertex color, no matter how you have painted it before.

Last Operator Quantize

Subset
Subset is a drop-down menu choose the Subset method.

Steps
Here you adjust in how many steps the weight paint colors should be divided.

41



Bforartists 4 Reference Manual - 7.1.9 Editors - 3D Viewport - Header - Mesh - Edit mode - Mesh menu

Levels
Adds some offset to the Weight paint, and multiplys it with some gain.

Last Operator Vertex Group Levels

Subset
Subset is a drop-down menu choose the Subset method.

Offset
Here you adjust the offset.

Gain
Here you adjust the gain.

sroup Levels

Active Group
0.000

1.000

Smooth
Smooths the weight for selected vertices.

Last Operator Smooth Vertex Weights

Subset
Subset is a drop-down menu choose the Subset method.

Factor
Here you adjust the factor.

Iterations
Here you adjust how many iterations you use.

Expand/Contract
Expand or contract the weights.

Active Group
0.500
1

Active Group

Limit Total
Limit number of Weights per vertex. The lowest weights gets removed.

This is of interest when you have for example five bones associated with a
vertice. But your game engine just allows four ...

Last Operator Limit Number of Weights per Vertex
Subset

Subset is a drop-down menu choose the Subset method.
Limit
Here you adjust how many weights are allowed.

¥ Limit Number of ¥

Subset

Limit

Neights per Vertex

All Groups

All Groups

Deform Pose Bones

Selected Pose Bones

Fix Deforms

Modify the position of selected vertices by changing only their respective group weights.
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This tool may operate slow at too many vertices.

Last Operator Fix Deforms

Distance :
Adjust the distance. Sensitivity 1.000

Strength
Adjust the strength.

Change Sensitivity
Adjust the sensitivity.

Set Attribute

Set values of the active attribute for the selected element.

The operator calls a popup where you can for now adjust UV mapping
values.

Sort Elements is a menu with different sorting
methods. It allows you to reorder the mesh indices of
the selected mesh elements by various methods.

The indices can be turned on in the Overlays menu in
the Developer section.

View Z Axis

Sorts along the active view’s Z axis, from farthest to nearest. You can use Reverse if you want it the other way.

View Y AXxis

Sorts along the active view’s Y axis, from farthest to nearest. You can use Reverse if you want it the other way.

Cursor Distance

Sorts from nearest to farthest away from the 3D cursor position.

Material

Faces only! Sorts faces by their lowest material index up to highest material index. Order of faces inside each of
those material groups remains unchanged.

Note that the Reverse option only reverses the order of the materials. And the order of the faces inside them.
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Selected

Moves all selected elements to the beginning without affecting their relative orders. Attention, this option will
also affect unselected element indices!

Randomize

Randomizes the indices of selected elements. This option does not affect the unselected elements.

Reverse

Reverses the order of the selected elements.

Last Operator Sort Mesh Elements Sort Mcsh Elements

Sort Elements always brings up the same last operator. But with a small
difference for Randomize and Reverse. Reverse has no checkbox. And
Randomize has a Seed checkbox.

Type

This is a drop-down box choose the sort method again.

Sort Mesh Elements

Vertices, Edges or Faces

Adjust if the sort will affect the vertices, edges or faces.

Mesh Elements

Reverse Checkbox o
Edges

Reverses the sorting. Faces

Seed Edit box (Randomize only)

The seed option allows you to get another randomization — the same seed over the same mesh/set of selected
elements will always give the same result!

Subdivide

Subdivide is a menu where you can quickly add and

change a subdivision surface modifier with a
predefined resolution in a quick way. Especially

when you use the hotkey for it. The subdivision
surface modifier panel can then as usual be found in the Properties editor
in the Modifier tab.

44



Bforartists 4 Reference Manual - 7.1.9 Editors - 3D Viewport - Header - Mesh - Edit mode - Mesh menu

Last Operator Subdivision Set

Level

Set the level of subdivisions

Relative

Applies the sub surf level as an offset to the already existing sub surf level.

Show | Hide

The Show/Hide menu is available for all object types and in all modes. It is usually in the

object related menu to find. In Object mode it's the Object menu, for a curve object in edit

mode it is the Curve menu. It always contains three menu items. Show Hidden, Hide
Selected and Hide Unselected.

Show Hidden

Makes all hidden elements in the scene visible again.

Hide Selected

Hides the selected elements.

Hide Unselected

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

Last Operator Reveal Hidden | Hide Selected

Select

Define if the selected or the unselected elements gets hidden or revealed.

In the Cleanup menu you will find tools to clean up the current geometry.

ake Planar F:

lit N lanar Fa
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Delete Loose

Delete loose deletes not connected geometry. Vertices, Edges, and Faces.
The tool starts with deleting Vertices and Edges. But you can tick Faces
in the Last Operator too, and then it also removes not connected Faces.

Last Operator Delete Loose

Vertices

Delete Vertices.

Edges
Delete Edges.

Faces

Delete Faces.

Decimate Geometry

Decimate Geometry decimates the currently selected geometry. It
starts with a Ratio of 1. Which means no decimation. The lower
the ratio the more decimation you will get. The Decimate Modifier
works with Tris!

Last Operator Decimate Geometry

Ratio

Adjust the strength of decimation.

Vertex Group

Symmetry

Use active Vertex Group as an influence. You need to have a Vertex Group.

Weight
Adjust the Vertex Group Strength.
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Invert

Invert Vertex Group Influence.

Symmetry

Make the decimation geometry symmetric along a chosen world axis.

Degenerate Dissolve

Removes zero size Faces and Edges.

Make Planar Faces

Make Planar Faces tries to make the selected faces planar. Quads or N-
Gons for example can have vertices that are not planar.

Last Operator Make Planar Faces

Factor

Make Planar Faces

Here you adjust how strong the influence should be. 1,000

1

Iterations

Here you adjust how often it should repeat in the try to find a solution.

Split Non-Planar Faces

Split Non Planar Faces splits up non planar Quads and N-Gons to end in
planar faces.

Last Operator Split Non-Planar Faces

n-Planar Faces

Max Angle

Limit the action to a maximum angle.

Split Concave Faces

Splits concave faces to make the geometry more stable. This tool is thought for N-Gons.
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Merge by Distance

Merges vertices that are very close to each other. The merge happens at the center. When you need more control
then you should use the Merge Vertices tool.

Last Operator Merge by Distance — |

Merge Distance

Adjust the distance in which the vertices gets merged.

Unselected

Merge selected vertices also with other unselected vertices.

Fill Holes

Fill holes closes holes in the mesh geometry.

Fill holes can just calculate one face size at one time. So when you have several holes
in the mesh, let's say one is a tri, and one is a quad, then you need to calculate twice.

Last Operator Fill Holes

Sides Fill Holes

Define what face size will be filled.

Delete

The smart delete add-on. usually does the delete job already fine. It deletes the selected
element(s).

There are sometimes some situations where you need more control over what you want to
delete. The tools for this can be found in the Delete menu.

Vertices

Deletes the selected vertices, and all with it connected edges and faces.
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Edges

Deletes the selected edges and the connected faces.

Faces

This one works similar to the smart delete. It deletes the selected faces.

Only Edges and Faces

This mode is of interest when you have more than one selection mode activated.
It deletes then just the selected edges and faces. And not single vertices.

Only Faces

This mode is of interest when you have more than one selection mode activated. Just selected faces gets
deleted. Not single edges or vertices.

Edge Loops

This method works similar to the smart delete tool. It deletes the edge loop.
But it selects the faces of the edge ring. And the Last operator offers you
the option to split off face corners.

Last Operator Delete Edge Loop

Face Split
Split off face corners to maintain surrounding geometry.

Dissolve operations removes for examples selected vertices, edges
and faces. But they are not delete operations. They are union tools.

Hm muAE
= o e

When you for example choose Delete vertices from the mesh menu,

then the involved faces can get deleted too. When you choose
Dissolve vertices, then the vertices gets removed, and the faces stays intact. The edges gets unioned.

Dissolve is a union operation.

Dissolve Vertices

Dissolve Vertices dissolves the selected Vertices.

Note that pressing DEL in Vertice select mode calls Dissolve Vertices already. It's the same operator. But you
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don't get the Last operator that way.

Last Operator Dissolve Vertices

Face Split

Split off Face corners to maintain surrounding geometry

Tear Boundary

Split off Face corners instead of merging faces.

Dissolve Edges
Dissolve Edges dissolves the selected Edges.

Note that pressing DEL in Edge select mode calls Dissolve Edges already. It's the same operator. But you don't
get the Last operator that way.

Last Operator Dissolve Edges

Dissolve Verts

When the dissolve operation leaves vertices behind, then this vertices will be

dissolved too.

Face Split

Split off Face corners to maintain surrounding geometry.

Dissolve Faces

Dissolve Faces removes the inlaying edges of the selected faces. This faces becomes one big N-Gon.

Last Operator Dissolve Faces r———

Dissolve Verts

When the dissolve operation leaves vertices behind, then this vertices will be dissolved too.

Dissolve Selection

Dissolves the selected geometry.

Last Operator Dissolve Selection

Dissolve Verts

When the dissolve operation leaves vertices behind, then this vertices will be
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dissolved too.

Face Split

Split off Face corners to maintain surrounding geometry.

Tear Boundary

Split off face corners instead of merging faces.

Limited Dissolve

Limited Dissolve dissolves the selected Edges and Vertices, limited by the surrounding geometry.

Last Operator Limited Dissolve

Max Angle
The limiting angle.

All Boundaries
All Boundaries dissolves in-between face boundaries.
Delimit

You can also delimit by other methods than normals.

Edge Collapse

Edge Collapse collapses the selected edges to a vertice at the center of the selection.

Mesh Select Mode

Mesh Select mode is a sub menu Set the current mesh select mode. Its
functionality is equal to the mesh select mode buttons in the header. Just that

you can't select more than one mode directly here.

This menu just exists to show and to edit the hotkeys. Not to work with it.
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