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The application field of smart terminals is increasing and its application is also spreading in the defense
field. The use of smart terminal based map application is very important in battle fields. The problem
is that the communication infrastructure is easy to collapse and the use of GPS is usually disturbed.
In this paper, we studied the maps stored in the QR tag at the battle field. The problem is to abstract
the map information so that it can be stored in the small QR tag. We have abstracted path information

on a vector basis and require only a small amount of data compared to imaged path information. We
analyzed the amount of data generated by the abstraction and mathematically analyzed the boundary
where the amount does not exceed the capacity limit of the QR tag. Our research can be applied not
only to battlefields, but also to disaster / disaster scenes, or in environments with difficult Internet

communications, such as mountainous areas.
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Fig. 3. Abstracted map data,
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Table 1. Data representation in QR tags
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Attribute Contents Data size

Map Template Id Represent the identifier of the shared map 4 bytes
Coordinates of point X, Y coordinates varies from 0 to 999. 3 bytes
Name of node The maximum size of node’s name is 10 alphanumeric characters. | 10 bytes
Name of edge The maximum size of edge’s name is 10 alphanumeric characters. | 10 bytes
Node identifier The size of node Id is maximally 3 digits’ number. 3 bytes
Number of node and edge | Node’s number and edge’s number is maximally 3digits 3 bytes
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Table 2. The size of data according to the number of

nodes
No. of No. of edges Size of data(Bytes)
nodes Min Max Min Max
3 2 3 90 106
5 4 10 154 250
7 6 21 218 458
10 9 45 314 890
15 14 105 474 1930
20 19 190 634 3370
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