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Abstract

This paper improves the storage and transmission efficiency of programmable G-PCC media with multiple attribute
variations. Conventionally, each variation is stored as an independent track carrying its own copy of the geometry, so
the geometry is duplicated as many times as there are variations. The proposed method generates geometry-identical
variations through SAM 2 preprocessing and uses the ISOBMFF Track Reference and Alternate Group mechanisms so
that a single geometry track is shared by multiple attribute tracks. Experiments show that the structure reduces
storage without quality loss, with savings growing as variations increase and reaching about 15% for ten variations,
and that real-time switching is achieved by replacing only the attribute track at runtime.
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Fig. 1. Overall system architecture for programmable media configuration
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Fig. 2. ISOBMFF-based multi-attribute track encapsulation structure for programmable G-PCC media
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Table 1. Characteristics of experimental data sets
Object nﬁ\rfg:?%f Compressed | Compressed
name A GDU size ADU size
point
Basketball 788,713 46,449KB 229 853KB
Longdress 834,315 60,153KB 404.278KB
a9 45 &4 WA AF 27k mE A 5k
3719 A WstE 7|E WA AQ WA big
I Aolt 71E WS WA JlE) whE
AR o] gaFo] Ao ZFylste whH, Ak
Z& 7|ske & WY MRSt O AsEs dAT
. B3 5 Fae) 4o] WA 5 F7tel w3
A dojRite He, = gekiel & A7 vy
of A2U%5E Aok T2 AY F& oYl F
gehte & 47 84 #4¢ In. §
U3k FF T4 2704 WA 107] 7] Basketball
< 15.1%, Longdresse 11.7%%] Y =7]7} A7ts]
om, % ABze WTE Aolk F 104 B
3k 718k-&A &8 B & zfold 7|tk & AA|

é
ﬁ\]

= HFo] & FHzds

o[ElelM 7]8k7} 2FAS
= 35 AAR dEe %%Ol X



Journal of KIIT. Vol. 24, No. 9, pp. 301-306, Sep. 30, 2026. pISSN 1593-8619, elSSN 2093-7571 305

Storage Efficiency Comparison: Multi-Attribute G-PCC
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