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This research aims to realize a new 3D printer system by proposing methods
of high-speed image processing and high-speed visual feedback control and developing a new actuation
system. To achieve this, we propose a method of simultaneous trajectory planning, nozzle position
control, and inspection. In particular, regarding visual sensing control method, we divide the image
into regions of interest, and we performed different image processing for each region. As a result,
we achieved simultaneous trajectory planning, control, and inspection every 1 milliseconds. We also

conducted 3D printing experiments using the proposed technology and the developed system to confirm
the effectiveness of the proposed methodology.
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(a) Capture and calibration nozzle e, is j axis pixel difference between (b) Dividing multi regions of interest for 3D Printer. 1) Feedback
nozzle and image center region, 2) Prediction region, 3) Inspection region. note that previous

layer is act as a tracking reference line.
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——Proportion control

——With the prediction region added
With the inspection region added

——Proposed method

= 1901 — 150
2 2
3 gl
5 100t =
S g 100
@ ©
£ E
2 2 50
£ c
o S o)
w L

Time [s] Time [s]
(a) Low speed (b) High speed
3 HLEFHE - ALEE - REEZFIA LA N L—v 73R (1]

o L P
—
[— = High-Speed Vision

B S~ _avh

| From Filament Feeder |

High-Speed Vision 3

(b) Installed high-speed compensation module.
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(a) External view, Upside down position.
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