BT CMYK U4 3D #THIR R B s A PR 5

FRERL, BN, Wz, AR, FUEBTH, MIETF, REE, [BERE
FEFAS (dE5) SRS TIESE, b= 100083
DOI: 10.61369/TACS.2025100044

i E ! HIWERRCBEMZAETHBREFASTEEFENREAR. BHRESEAGKHMEDR, ARTERET
CMYK e RERENMBER, 253D TR SERKIRLIERR, WET MERERFT. AEE. SFERE
FTEMZRIR TR R AR ER . AR SIAENRISUHA CMYK B8R EEEL, RAET CE Lab AVIFL M RIEMEIEES=
#EKRK (3D LUT) , HES BP HEMEHITMA, ST RGB —» CMYK NERERR, T AE EHIE2.1
LR, BRBRERERA73%. E@EHGE, 8itT Core-XY EHIMMIESLEE RS, FIF HP45H L BESLH
PWM fE#E#EHl, SEIMT 0.1 mm EETHNBERIIESNSESTENEREMTE, TRERERN, &HEEXY
8%, ERLERRRTWGHENARIRENTER RCB AR, BARBRIREREIKG68%, RETENEMAMN AE
EREEHETIREE ( <3) LR, ARARAEF 3D HENESBEEASFUKNAEE T EENBLSRAE
it

X @ i@ : CMYK; £¥3DTE; BiEmE; SRKELE; MR

Research on Data Processing of Full-Color 3D Printing Color Models Based
on CMYK Mode
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Abstract : This study presents a CMYK-based data processing framework for full-color 3D printing to address
the gamut mismatch, dark—tone deviation, and inter—layer color discontinuity inherent in RGB—-based
workflows. The proposed pipeline integrates model color extraction, CIE Lab - based nonlinear RGB—
to—CMYK conversion using a 3D LUT with BP—network optimization, slicing with cross—layer color
interpolation, and multi-channel printing control. The method achieves an average AEy, of 2.1,
improving color reproduction by 73%.A Core—XY four—-nozzle system using HP45 thermal-bubble
printheads enables precise PWM-controlled CMYK deposition and smooth color transitions at 0.1
mm layer thickness. Experiments show that the approach reduces color error by 68% compared with
RGB schemes and maintains printed AE within the industrial standard ( < 3). This work provides an
effective technical foundation for high—accuracy, full-color 3D printing.
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