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Improving Spatial Data Processing by Clipping 
Minimum Bounding Boxes

Empirical Study

Minimum Bounding Box (MBB) in Spatial Indexing

Hierarchy of MBBs in an R-tree index

Clipped Bounding Box (CBB)

Dead space (†) with different bounding methods

A (stairline) clipped R-tree equivalent to the aboveClipped Bounding Boxes:
• clip away dead space near the corners of the MBB
• augment MBBs with few pairs of clip points and corner flags  

Clipped R-trees have 27% - 60% less dead space compared to the original unclipped variants.
This translates into ≈ 26% I/O reduction on average across different workloads and R-tree variants.

o7

o6

o1

o2

o3

o4 o5

id

- Root

- Leaves

- Spatial object

- Query

Dead space translates into unnecessary I/Os

id

Dataset Dataset

o2

o1

o5
o4

o3

- Spatial	objectid

- MBB

R00

- Dead	space

co
rn
e
r	co

lo
r-co

d
e
d

- Skyline	point

- Stairline	point

R10

R11R01

- Spatial object

- MBB

- Skyline point

- Stairline point

- Dead space

co
rn

e
r co

lo
r-co

d
e

d


