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35 A& : Luo Y T,Shi F F,Zhang W,Zhu H G. Fast isosurface ray tracing method by combining K-D tree and Shell[ J]. Journal of Image and
Graphics, 2015 ,20(2) :0193-0201. [ % 1, FiHCHC, 3 AT, 254 K-D AN Shell (bt 25 2 (LA BRBRa [ 1. of 51 @ B 24
2015,20(2) :0193-0201. ][ DOI.10. 11834/jig. 20150205 ]

£ & K-D &0 Shell B[R I3E 20 7555 B W L & IR 55

FHE, BBK, K, kaH

A LA IS S 15 B BT G 5 R AT S 2, S 230009

5 E: BB K-D AR Shell 36 T S50 HORLBRBR U, W1 Tsovalue (RFFARASIN, Shell J5 A4 3
A0 Shell J7 75 B T Hy Shell, i K-D 7 S TTHe, 32tk — R K-D 400 Shell Ay sh s 46 (i Je 2k B O
W OGRS B T RIS, F3 PRI E T KD IS (RS BB 57 2 (75 207 b e 22 )
SRR Shell SRR o 1 Tsovalue %A A5 , 1 58 FRIRCHE RO HET: KD 4 155 YE R B 05
T80 L8 T B ePT 0 AT 1) Shell SR 235Hy | ML P Mt I 022 o 5 O Shell 9% (7
SRIEESE . R IHoh 7 Tsovalue SIS (LI A SO MERTBCRBEIE K-D 7 0L PP 2387 400 e
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HE Tsovalue JELRBRER FEE 45 32 AT KD BN Shell BFREIRARHY 75 Tsovalue (R 2SR BN W -5 4 H6 9 9L
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SRR MO T B 5T R BLER s K-D s Shell Bty

Fast isosurface ray tracing method by combining K-D tree and Shell

Luo Yuetong, Shi Fangfang, Zhang Wei, Zhu Huiguo
Visualization & Cooperative Computing Division, School of Computer & Information, Hefei University of Technology, Hefei 230009, China

Abstract: Objective K-D tree and Shell are commonly utilized to accelerate isosurface ray tracing. Shell-based isovalue ray
tracing method is more efficient than K-D treeis if the isovalue is fixed. Otherwise, the K-D tree-based isovalue ray tracing
method is more efficient because the shell-based isovalue ray tracing method needs to reconstruct the shell. To utilize the
advantages of both methods, this paper presents a fast isovalue ray tracing method by combining K-D tree and Shell. The
main point of the proposed method is how to switch between the two methods smoothly. Method The K-D tree-based
isovalue ray-tracing method is first improved to allow a progressive construction of the shell during rendering. The improved
K-D tree-based isovalue ray tracing method is used when the isovalue changes, and a new shell is progressively constructed
to allow the switch to a faster shell-based isovalue ray-tracing method. Result The presented method and K-D tree-based
isovalue ray tracing method have similar speed when the isovalue changes frequently. The presented method can also
achieve a similar speed as that of shell-based isovalue ray tracing method when only the zoom in/zoom out/rotation operation
is performed by the user. Result shows that the presented method combines the advantages of both methods. Conclusion
The presented fast isovalue ray tracing method utilizes both K-D tree and Shell and thus can achieve a high rendering speed

for fixed isovalue scene and dynamic isovalue scene.
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