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Bit-map—-based Spatial Data Transmission Scheme
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Abstract

This paper proposed bitmap based spatial data transmission scheme in need of rapid transmission

through network in mobile environment that use and creation of data are frequently happen. Former

researches that used clustering algorithms, focused on providing service using spatial data can cause

delay since it doesn't consider the transmission speed. This paper guaranteed rapid service for user

by convert spatial data to bit, leads to more transmission of bit of MTU, the maximum transmission

unit. In the experiment, we compared arithmetically default data composed of 16 byte and spatial data

converted to bitmap and for simulation, we created virtual

data and compared its network

transmission speed and conversion time. Virtual data created as standard normal distribution and

skewed distribution to compare difference of reading time. The experiment showed that converted

bitmap and network transmission are 2.5 and 8 times faster for each.
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[I. Preliminaries

1. Spatial Data Index : R-tree
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Fig. 1. MBRs of R-tree
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Fig. 3. Spatial Data Clustering Using Grid

[Il. Bit-Map of Spatial Region
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Fig. 4. Spatial Objects and Clustered Objects in a Grid
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grid_units = R / grid_numbers (R >= grid_units) (1)
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Algorithm : SpatialBitMap(Dataset, grid_numbers)

Dataset : geo-region of spatial objects

grid_numbers : The number of grids in x and y-axes

01: for x in Dataset:

02: (x_min, y_min), (x_max, y_max) € Spatial objects' x and y-axes

03: grid_units_x = x_max / grid_numbers

04: grid_units_y = y_max / grid_numbers

05: gridline_x and gridline_y € Object's x value / grid_units_x, if x
less than a grid line, set gridline € left line of the object. Or right
lineis setas gridline with floor or ceil function.

06: for bit in grid_units_x:

07: bitmap_x += bit as a string

08: for bit in grid_units_y:

09: bitmap_y += bit as a string

10: retun (bitmap_x, bitmap_y)

Fig. 6. Bit-map Transformation Algorithm
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V. Simulation
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Table 1. Simulation Environment
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V. Conclusions
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