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Fig.1 Cloud-edge collaborative 3D printing architecture based on digital twin
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Fig.2 3D printer functional parameters

#&20H DTIM, HAg =0 an i 2 s,
FKHUMQTT Fl CoAP 2500, 8 i3
Wi-Fi 555 20 1% 45 ih S , i 2
AR B 5 21T 5T 514615 5%
BAEXT G, T T — R
2 HFIEAIRFIIDITENAI AL
%

ST 3D T ERAIL 2 iR A 52
F W D B0 & T el , W5 % 3D T ER
MRS AT AT R, v R T
WebGL f¥ Three.js 1 Babylon.js 3k
SEEL B/S SR AT LA , AT R
H#ETF Vulkan, OpenGL ., DirectX 55
) Unity3D 52528 C/S 54 Y Al
AL, G 3 B, B v i
MCU ¥ 3D 4T EP#LAE 6 R G Fo
1 R T R B 1) SRR T 414k
DTIM Jf- %% Z i Gt , H Gl s

AN LS R
{2

- KF
S 4

3DITERHL B SE A

KSR
T
XU
3DATERHLA T
YIRS
DTIM

Three.js, Unity3D,

B U

BHEAFR

meaEs

E3 3DITENHLATHL M iFE 2

Fig.3 Process of 3D printer visualization and monitoring
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Fig.4 3D printer control process
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Fig.7 3D printer digital twin model with real-time monitoring and controlling
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Fig.8 Cloud-edge collaborative 3D printing service
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Fig.10 Cloud-edge collaborative control of 3D printers for machining tasks
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Research on Cloud-Edge Collaborative 3D Printing Based on Digital Twin

GUO Liang', CHENG Yunxi', ZENG Ming’, WAN Changcheng'
(1. Southwest Petroleum University, Chengdu 610500, China;
2. The Innovation Center of Sichuan Industrial Cloud Manufacturing Co., Ltd., Chengdu 610041, China)

[ABSTRACT]

Aiming at the requirements of manufacturing resources cloudification in the cloud manufacturing

environment, a cloud-edge collaborative architecture for 3D printing based on digital twin was proposed. The architecture
includes the cloud, the edge and the device. By integrating 3D printer with the internet of things (IoT) module, bidirectional
data transmission between the device and the edge was realized. To solve the lack of network reliability and privacy
security brought about by traditional cloudification, time-sensitive and privacy-sensitive services were deployed at the edge,
realizing the local extension of cloud services. The key technologies including 3D printer digital twin information model,
digital twin-driven 3D printer real-time monitoring and control, and 3D printer cloud-edge collaborative manufacturing
were described. The feasibility of the solution is verified in a case study, which provides a referenceable solution for the
cloudification of other manufacturing equipment in subsequent cloud manufacturing.

Keywords: Digital twin; Cloud-edge collaboration; 3D printing; Cloud manufacturing; Industrial internet of things
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