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Sketch2Joints: A7 FAR—AOKRY k7—LD
THAUOZEBA U 2—T7 1 —XADHRERF

A HETTL)

HH EET
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WIE  RKEM 3D 7Y v ZOEKIZED, 3D EFADIKLIZE AR D DI 7205, R LTaRy
N7 — 2 DBWEIINEETH . 7 I TAIZETIE, BERIIRECHERME/ERL, 3D 7Y r&To
Ry b7 — 2 DHIVERFT S > X T & Sketch2Joints ZBIFE L. T—F DR v F 5 & BEINE & BEHE
A HAN - THRIEEEEZIREIL, &REFLT—&2Hice FU S 2AOEE#E D O NK (A% v T#E
BN 32— avRT528T, ThEFEBETE. 2—FEBL LT, AW 3ANEIIIFAT S
BT 2 G L, FEBRCEWEL C, A X—YBY OEEER T2 0% R L=, £/, System Usability
Scale(SUS) ICHDL 77— MIZXDEREHA Y X 7 = — 2D T X 23l L 7.

1. 1IL®IC

AR, REEM 3D 7V V23 KR L7222 T, HERHHK
THELIT 3D ETNEVHKT 2 Z EHAHEICIR 5 72,
vRT 4 7 AW T, WHERYEE 7 L) X LD
HERTEDIZ, 3D SV & TaRy b7 —AZBET
L7y, MEiED dffHiceRy by —aZ28ETs L
DABEIC R 5 72 [1]. et T et 22 HEML L 7=01%2 8 &
D, EEENREE Y RITT 22222 ANTHILT, ¥
AT L5 EEIN BT, BT, SREEMRT 21TV,
BIELRBSHEHEREDEST e TrARy M7 — o %%t
T3 [2.

L2 L, aRT 4 7 AL TR, BIRT 2 7B DILK
XL HMRE LTarRY b7 —A0EWEHIB S TRV, B
RT 4 7 A5H O HEELG S AT L1% Denavit-Hertenberg
FOIE (DHIE) D9 X=X ANIDREETH D, HBPANH]
ORI RTHB. 3DCAD TYEK L 7=5B5hA & DH <5
A —REHGARY, HEPANS I 2L —aryEf528
& ARE=AS, Autodesk Fusion = SolidWorks % fi\ 7= 3D
EFY Y RBEMNAFABRLRETH 5.
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b T2 N T 22D HIE R Fife 70 N & 3 i 5 v
Ry b7 =070 bRATRBEETEL X SICHIEZT S
e ERHME LR THS. oRy + 7 —L%HD DT
522 —HFDERDF Y TFr e HRDOXAZEATIE L,
RO E e SR ERT 52 Ta—F DIy R
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Sketch2Joints # #2283 %. Sketch2Joints TlF, kK F—
R— RIC & 2R ATTTIT o TV - B O fif & it
BROANZ R 7 v FTHFS. Zhickbh, aky +7—
LT 2R E R v — S ERM > O FRICA
HEATDZeBTES. T2, AJIEETeRY b7 —4
DA RX=IPHERNED 2720, FHICBELZITS Z

MBTESZ, MAT, 2—FBAN LT —&EHc, EHH)
M I a2l —2a Y EITVWAENLEBIET 5. BT
RIZIEb D, 2—F DA A=Y LS LEDOE TG ETE
RTBZeNTES. X512, 2—VOKFILzaRy b
7 — L% HEIICHIRIATRER 7 — & & LT 135 Z & T,
- OHFRICEAINRZVWI Yy RIR b XA Y 7N
AIRETH 5. FHMSEERTIE, #iBREC Sketch2Joints %
WT v 2ANENCHAL, BHIZR—-XZ2t 685
e DNENEE ) ZREFLTHHS. 1(b) T &S
12, T—Y2EEET L NERE 2 RSB E L. a Ry
b7 — 21— AN E— X2 & o TRHEIAE DR E21TS
DS, BN B ANERD AR — 2 DREETE — X IFHLD {417
T, ZZTE—XDORDYIT, B THEZ RS
T5Z 2L 7. %, System Usability Scale(SUS) &
AR 2—I12& D, Sketch2Joints DH HMEEHEFE L 7-.

2. BHEHAR

AW, A TrvFAL R —7x—, HEHPEFEO
BriE EBRLTWA D, A5 oW TOMENES
s s,

21 ATYFAIR—T1T—2R

ZL DV 7 27, ~URAEHWTHE EORX
A2 —RBET BT 774 HINDI—PF A VY R—T 2 —
Z (GUI) THER XT3, GUIIE, T XRTOEMEEF—
A—=FTANTEa~r o744V —T7 2 =R TR
THEEDHETH D, HART VWO IHEASHE. L
L, BHOTOBERZEEZRZ B L T K57, JERHK
DETITONTWIEEE R Z VRETIT S DB T
BW., ZITRT 9 FAVR—T 2 —APEBERIN. A
TOFAVR=—T 2 —RFREL 2D BN TE
5. —HERTy FAEEERFRERIC X TR T 5. B5
—HIEF A TOREEEER T v FEMETRBT 20
THD L], HFERAT Y FA VR I 2 —RAET =R AL TR
k DFIE [5], [6] BER3IXKILET Y ¥ 27 [T I K L R &
Nz, BRI RA T LEBIEAITIToTWizueRy b7 —
LRGT OISR R v FANTITS b DTH 5.

2.2 EEFHE

P E D RFIZZTIED —0I2, F I M 2
BEL, M0 % BEEZScRIIT 5 DH %0 H 5. DH %
DT A —RBBUXHEE e DD TH 570, Hifioh
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X 2: #2283 2 7 AHESX

ANCHIBRZAT - 2RO NIE RIS RN TH 5. BB AT
LIFHIMEREEB O WIHERS TH D, PHETI D MRESRIE % ]
ER1T5 Ze RTINS0, KR TR ES)
FHEIEE RS (8], [9]. A HELEE AR RIS D Z
ziza R U5 ZAOEEE D O RN R W CGEBIFET
ATV, FMIoBEHTRTSENT 2 2 2T, HPEi
HxfTS.
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IR A7 & Sketch2Joints &, @Ry » 7 — 2 DHRIE
B AR R R — R SRS 5 Z 2 HING,
M2 WRTEIBI—IDSDRT v F AN, ANERIC
FoEHFESIaL—Tay, YIal—vay iAo
B x 23 5OV > ZEED 3D ET AT EITS.
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3.1 RTyFAUR—T1—2R

REZ AT LDOR Yy v FANOKT 2K 3ITRT, Fifk
AD X = 2 —T Point € — K Relation E— FEZYI DX T
RIETORLE » Em PR DR Z (TS . Point £ — FTH#E
THbIF ¥ Y ANR 7L —6NEZ Y v 7T 3 v HlEif
ERANEH, ATEREINE. Py I TRENTE 5.
Relation £ — F CHHI% FZ v 733 Z%%’gﬁgﬁ‘ﬁ]\ﬁ
Ih, o TERREING. BHEIIEXY ML) X 5T
ﬁﬁﬁ#k/hl?bwAh@Xf@,YF%%%D&
Fio, BEELEHE 2V 735, 4 1~ 5 B o
R =2 =PRI S, X = 2 — TR ETREE
BINTE 3L 7 b X=a—b, BHIMENRY M LD Z K
DEBETELIATAXDHEINTED, 2—FHHEHMH
WCHEMETE 3. 2—YDRAF v FE2HEFELZL =, BEINT
B2 ML, [\ 2 Sy, BBtk Bfiox 4 TE
Rt L 72Bfio 7 — X 2F8 S 5. Blffi —ono7—%%
TROISRT.

(1) frE~Z b
(2) W#REH~X 2 oL
(3) B pH
(4) EAiEAEiD Y 2 b
(5) ThifAfio ) 2 b
(6) Mifiox 17

3.2 EHFEIIal—T3Yv

AT v FA YR —T 2 —RATASN UM RERIC, HEH
HrIal—varvETI. ATFvFv g v FUTERL
7B D 7 — X EHiAiAA, K583 GULY 4 ¥ R
FoRT D, ERTaRy b7 —2DEAEERRT 5.
G, BT DA T A XBRRENS. &
DATAXDRSZEHOLEMERLTED, #IETLHZ L
T, BRY P 7 —20HEEIIalL—2aryFHI LN
TX5.

Z 2T, ARWSETIT 5 o) EIE O T IE % 8
T5. £F, KL J, & 2O N J, iconT
EZD. Jg DMERZ bLErg & L, J OUEXRZ ML
Zr &35, ZOi, BHioEMEE (1) X TKD 5.

r=17r1—"70 (1)

Kz, [AldE L =B o AR 2 L% n, AL -AE
ZorlLTrRYF2OEEEE D oERAx IS <
(2) RCRAT B Z T, Jy» 5 BEbERED J, OME
R e BZRKDB.

7 =rxcos+ (1 —cosf)(r -n)+ (nxr)*sind (2)

ZDr' I rg ET I THEEEZD Ji DNLENRY bV %
Kdn, Fio, FHA =2 —N—D Edit RZVEH T3
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D FEXHEDORZ VBB INT WS, RETHbIT
BEa Ry b7 — A REKOHHRICHET S UITHD, F
TR, MiE, 5K - #i/hE 75 223 T 5. Wil TH
bITEB2E, BUANZHWTHES O F — & 2k T
% ULTH D, BIEIE Z — R 2 BEO AT i 4 72
YD, AT v FA R —T 2 —ATRHELVEEEZITS 2
EWTES,

3.3 UYUDEUE

I —FHER L 2B 7 — & h 0, BHfiNIE, B
Fr LT, BEfEoR<Y 2% 3D 7Y v ZTH
WP RE/R 3D £ e LTHIT 5. LABEfioMEIcK
7(a) ® 3D €7V, FMIEEEIOMEIIZK 7(b) © 3D €T
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X 7: BIEiER D 3D T T

FHIES 2. ZOR, HEEHOREICED Lo IHizX &
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() fER L7V > 2 07— &
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%9, 6 HHEOINERRY F7—2%2K 8(a) DAY v
Tt L7z, 27 v F BHIREIEE — B0 BT & Al iE
L, #ERBRCIEHICE WS, BET O X,Y,Z © 3
THICEBEL, #i¥oV 7 ei¥oy v 7 TilEarEs
B R2EH5EF L. ZOBOY I 21— 3 VHEH
%X 8(b),8(c) IT/RT. ¥ I a2l —¥a VHEETHEEHE
Dk, M) TR T 3D EF AR L. Ry v F
L@E%Kmbf,ﬁé@ﬁﬁéuy7ﬁ&ﬁéhfué
e H. RIZ, BN BADEBER T v FU 4 ¥
kam&ﬂ& X 9(a) IR T RN B ADRFERREED 2
ryFERER LY. DRy FhSEM L 7= BEEikkRED
YIalb—YarOMEEER I(b) ITRT. AT v FIRIC
AN U MEBRE Y I a2l —2aryBh—RLTWBE I
DHERTE S, Tz, MUT—Z0SERLEY Y7 %K
9(c) ITRT. ThbkkALRZDY vy IpiidhTtns
e, HIROVU Y ZDABPHIIEIATED,
U 27 DRIFICHIETE TV, FEEITS 72
BT 2B D 5.

5. FH@EER

%> 2 7 L Sketch2Joints & T —H AR L TH S,
HitLlzu Ry b7 —2% 3D Y X EHCTEIEL .
HEICIE Adventurer 5M £ Bambu Lab X1 Carbon @ 2
B0 3D 7V xR, MHEIX PLA TREIELL. SUS
WX B ERMILIHE 4 ¥ R Y 2 —I12 & 2 @723 %
TV, Sketch2Joints DL —HF LU 7 4 & T —ViEE R
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5.1 EERAE

Sketch2Joints DFEAMIE 2L —FRERIZ X > TiTo72. 20
ROFBL A HOPIE L, AR T LEFWTKI9(a) TA
oy FITHWE DD LR C R < B ADNERNESE 2 iReT L
7o, UL OBE#EERT 0, BETEOF LS TH
Rholz. WERF IR 1 HIRE CTHEIZELE LB, £
D& B D E B (R 2 BN LA 72, 10~20 77/
ETHBRHE-BIXATDMET A7 v FRIER L. 1
%, #BRFIC System Usability Scale(SUS) 1250 < 7
V=Y EIToM. Fh, ERLIER Ty FEEICRRY
FERERL, BRy b OERERHREEICET 77—
M EfTo 7.

5.2 TEMERIETE

(c) (d)
10: BRE DBEYE L 7= A 7 v F

WA DR v F 2K 10 7R3 . K 10(a),(b) &
Sketch2Joints TRy F 77— L T¥Ial—2a
> e WEDSRIRETE DS, K1 10(c) WMDY 2 DIz T L
FoTEBD, 220Ky h7—28LTANINS.
10(d) WEMEICHL -T2 TETEYD, VY IMEEe LT
ANEND., ZD2DODRAT vy FiE>Ial—a Ui
WABERRELTLES. ZOMEIENEHicF 7%= Ul
PERT BITMOTEDETH 5. K 10(a) DER Y b
7 — LADHEMERERER 111RT. 3D 7V Y X EHWTHE
EL 72 PiEE 2 A & B AICHIA L, BRE DR — X%
OB, EEEH 5 R CTRIET & 7. RS I F EY
D& UASH, BUEL NGRS X =@ ) o) %
TErRZehbhrol:.
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11: NS (f2) & BRI AR DR 5 A ()

5.3 EERFHE

SUSWZHDLK 77— MR EK 12 1R F. FHR
7365 THD. [ZDTATLARMESIET 7 =HLy
R b2s ¥ TZDY 27 L% TWS & HEGHH
T3] 205 20DHEMICOWTIER W14 57
hole. BIFIEHRAE, BEE 74— Ny ZARRICK
25D EZDL. WERE LT, MEioMELSRDERR
PHHBRORNTRRLTHFZRTRY, Ul LoRE
LTWa IRz 2, AFvFDLEILIZY I
L—ya YHEIZ SOy N T ERYE, ATy FEEBEL
BRDL—FADT 4 — KNy 7 ZHEICT 2 Z 2 %EIT5
ns.

6. HBHOIC

KFRTIE, 2—HFDRTFvFANCE Ry b7 —
LEHABICEIIENS I 21— a Y e BEY R F 4
Sketch2Joints Z12ZR L7z, FHliSEEROMR, BES R T
LEHAWSEZE T, 2—F3EBEDDRKRY b T —2%
WEt, BUETE L Z bl

SHOPEY LT, 2—F LV T4 DEELBTONG.
=PI ATLDRERLERWRAYT v FRIERT 5 ME%
BGET 5721z, BEO MR M RO N ¥ & o —
FIZHP DRI KRT 208D 5. F£iz, 3DET LD
ERB AT THS. U7 DoieRted D niiEflz 5 2
SN EITHIETETWARW=D, XHICHHIIERY
b7 —aikit, BET 570012, Fu s S ATBIESSE
TH%. Sketch2Joints X1 K v b7 — LD ZE R 7272
WP Thary b7 — &R, BECEXE T4
TH5. Sketch2Joints ICL>TaRy F 7 —4IKHT3
HfgEED S, F/z, vRT 4 7 AHLUNOHIEE D H
LOMFEICa Ry b7 —LREE XE 25 Z 8 THi- 72 H G
ZRIMT 2 Z e 2R LTWS.
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