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Abstract: Now personalized customization has become a fashion and trend, and it has upgraded the brand
quality and culture of enterprises. In the new economic era led by big data, enterprises will take the

initiative in the new economy if they can timely obtain and meet the personalized needs of different
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consumers. This paper took the acquisition of users’ personalized and customized requirements for ceramic
products through the network as case study, in which the components of ceramic products was digitized and
stored in the cloud server, realizing online free 3D composite design of ceramic products by Web3D
technology. At the same time, the cloud decoration pattern library resources or online independent design
of decorative patterns were used for pattern decoration on ceramic products, and the mathematical model of
correlation degree between pattern resources and shape was established to help ordinary users to improve
the beauty of ceramic product design works. The interactive object model provided by Fabric. js on Canvas
element was employed in online interactive decorative pattern design to realize the generation and editing of
decorative patterns, and image filter transformation was realized by convolution operation in pattern
editing. By establishing the mapping relationship between the design pattern canvas and the ceramic 3D
model, the virtual display of ceramic 3D model with strong sense of reality was generated. The research
results can be used for online 3D interactive customization and display promotion of ceramic products,
which can not only meet consumers’ requirements for personalized customization of ceramic products, but
also create a new marketing mode for the current ceramic market, so as to achieve the growth of sales.

Keywords: selection 3D shape customization; virtual display; image processing; cloud services
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Fig. 1 Ceramic product interactive selection and customization service architecture
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Fig. 2 Operation Flow of online interactive selection and customization
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Fig. 3 Ceramic cup 3D mesh model UV expansion diagram
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Fig. 5 Schematic cliagram of image convolution operation
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Fig. 8 Convas pattern rotation operation
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SR AR S = 2 AR B S B B R M R SR R T T B AR A g 3 T B iE D, O B R A threenjs I =
KUK TI, 53 5 5% scene ML camera FIE Y4t renderer, ¥ 5] THREE.Scene 2K 387, 37 5 02 fir
B E AR B WoR — AR = 4R RL, T EOR O A S,

FEBLERE T 5 50 R RS AR BE W i £ ot ok AP 2E B B BRI o 3k 26 AN TRl 8, 46 3k sl A% Sk A
B SAWEAN MM, Threejs HAHNLA 2 B, 73 515 W52 FIE S BE AL, EREE )8 T
DA WE 13 Fros A B rhoc i W R 5 31 e — 4% 52 T A5 2 KR i 805 5 N IR W E8 ) 1R i) 1Y
PR AR A T B LA T R BRI R A5 AR (] DR /N 9 9 1A 52 B A LA 10 728 Ak, BB A% A L S
TEAR 23 [RE 42 . BE B A0 80 B 0 R Ko B8 W A 3ze ) 0 R /0N 3t B0 e B SR T 2 R K R TE S #5S AH AL An ]
14 PR, P e 4 1 THOY 1, WA PAT R , e YAl vE gy ok i RO /R = —FE Y .
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Fig. 13 Perspective projection camera
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Fig. 14 orthogonal projection camera

TE PR E TR 4 R NORTEH 240 R ELLEREM 7 ROR AT LRI 2 B 7E Three.js et 7 £
Fhig g7 =0, & i A CanvasRenderer fll WebGLRenderer W Ff, CanvasRender #1 WebGLRenderer #p
FMH HTMLS iy <<canvas>#p%s B4 N 7EM 11, Canvas J8 Qe #8 A1 WebGL 18 4L 88 19 X 5 7 F . Canvas
Y2 LA Canvas 2d (97 2005 Yy, HAG ARG A ET I WebGL 15 Je 48 W (i Ff WebGL 237 5% . fE
BE R GPU R fin 3 R 44 g v G PR BE

02 Wi e 77 i = A 52 L A PN 1 S o A v L o S T T S Y B 7 o o A R R AL
B LA R EAT UV JRIF K IR UV S B A% X0 B RSl 2 (1 N RO R %
- BT FH P e — M AR S 3 O 1024 ¢ 1024, LS M E R oA S % & B iR 19 Canvas 1 7 ] 58 4
5 T Three.js IR %™ 5 = 4EBIRL 8% Canvas 0 A 1F S SO, 32 FH SO B, BIAT S2 30K 1 3 2 48 19
Canvas 7 P 25 VE Ay B 8 7 b = AR A0 1) [ SR e b . 76 ELAA ) SO WS 3l Bt vy, e 4 LS 1Y Canvas 10 A7 £
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FF 1024 % 1024 K/ BXRE 7 il =2l i A% 5 Z 4 mi A E A AR AR SUIE T — — X O AR 7R AR A RO K]
DX 14 P 506 2 i e SR 30 60 I 108 = B AR A [ S 2 P 0 TR I AT S AR R S I SRR AL R Y UV
T e HLAAA 2O P XSRS n 52 Wi 812 00 07 K4 T P 4R BR S B AR F

DK IE Y45 F1 Canvas B85

2) TERE PP B T 4R 00 I st 37 5t 47 S04k 5

3 SCHEARBL I Hs itk 37 5% 5

O EVEYIAR BN 5

S)FEATIE G 5

6) Wa T Canvas A5 , 24 ] A7 A 25 050728 0 B 07 1 %

PLR 25T VUE Bij i HE 28 52 30 A0 76 48 = 4 S0 BN I e s i) 2 72

1) = YR A5 AR H5 4 AR B« 38 o RO P Sk A% 38 0y ™ i id s R S i 4 4 1, R ORI A N Y 5 = 4R
RUBH 5

2)) AR AR T A B« R AR KA S A it ) AR ) TOL A A R 3 B TR A A 1 1 77 i 3D AR 1Y) 45 A T T 4
N AT AU T = AR TR R TR T A AR FE Three.js ] THREE. Mesh 2k 7R [ 4%
#i4 ., THREE.Mesh A LI#I THREE. Line #4218, IX il /&2 THREE. Line 375 9 J& £ 45 . THREE. Mesh
FORMMES . #id Javascript fEHTHEAIEE , £ B Mesh PA&HEAY

3) S FR I [ Bl S - A S R ) Canvas B3 A B 2™ i 3 MG KU 22, 154 Canvas 1R S S0 30 B ST 2 7 5
= YRR, Three.js 4t T L TAY CanvasTexture PREUE A Canvas ¥ R oCH,

D) Vuex RAGF B 38 oF 78 State g S A7 B85 % A7 78 5, 5 7€ 501 il 0 this. $ store. state B4
Canvas X85 5 A0 I A7 B0t PR A7 728 B O HK L SC K A9 52 3 T 45 B computed T35 J& P4k 2l 25 e Wr i A5 £ 405
AR RO 4 T AT RS O S TR I BT Stae o A I A ER A0S 8 L R watch W W Ak B R 5Ok M T 8D A £ 4R
(R RO 21 1 AT BN H PRk A N i B T e 2% renderer T vk N 37 S 0E AT T, X RE il A SC B N =
PEARAY 0 2 W P 8 Bl 25 O T g 2 P P RS e e RTS8 AT A6 IR DX O ) 7 ity = AR L ) S0 R Al 2 B
B P RE T B3 I iy 7 i B RSOR

AT J2 H i o 76 2k = 4 B 50 8 A0 5 ] 52 B 3 4 D e AR

1.submitDesign(state) {

2.for (let mItem in state.materials) {

3.if(!state.materials[ mItem ]| ! state.materials[ mItem |.hasOwnProperty(' map_canvas')) continue;

4,state.materials| mItem ].map_canvas.canvas.clear() ;

5.}

Va5 Nikk 4

6.for (let item in state._uvs) {

/) B A Sl A At 14 5 22 1A X ) 9 R

7.localStorage.removeltem (item) ;

8.fabric.Group.fromObject(state.uvs[item ].canvas.toObject(), (res) => {

9.for (let j in state.uvs|item |.materials) {

10.let name = state.uvs[ item ].materials[j].material name;

11.if(! state.materials[ name || ! state.materials[ name ].hasOwnProperty(' map_canvas')) continue;

12. res.top = 0;

13. res.left = 0;

14.state.materials name |.map_canvas.canvas.add(res) ;

15.state.materials[ name].mtl.map.needsUpdate = true;

16.state.materials[ name |.map_canvas.canvas.renderAll() ;
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o

17.}
18.}, 1024, 1024, true);

19.state.dom.render() ;

20.}

21.}

RS RS 7R Canvas i) A7 £ W7 44 5T AR5 0 F UV I 1] D7 72 552 3006 A 14 58 31 7 o = 4E S
T (i 230 R e S Th BE . BRI BR AR 22 98 canvas. clear O J7 ik T 45 = 2 45 00 230 BB o0 . 4R ) 467 397 0% o A5 250 4
B SRR AR SO WS I A

A G511 S S AT o -

B 15 MHimAREL = HE TR EH R

Fig. 15 Sample of online 3D interactive selection and customization of computer side product
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Fig. 16 Sample of mline 3D interactive selection and customization of complete set of products on the computer side
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17 BHmEL=ZHEFEEEH TH

Fig. 17 Example of online 3D interative selection and customization for mobile termina
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Table 3 Comparison of research results before and after application
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