1. Introduction & Motivation

We examine the question of representing streams of planar coordinates
(polygon) using printable alphabets. The main application is to embed
compressed polygons in emergency alert messages that have strict
length restrictions, as in the case of Wireless Emergency Alert
messages. We transform polygon coordinates to sets of integers and are
able to compress them to between 10.4% and 25.6% of original length
reducing original polygon lengths from 43-331 characters to 9-61
characters. We also show that our technique is similar to and at times
better than prior published state of the art integer compression
techniques in terms of bits per integer.

About WEA
Wireless Emergency Alert (WEA) is a nation-wide service for
broadcasting short messages to all phones in a designated area via
activation of appropriate cell towers. The area is typically identified by a
polygon as shown below.
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Use two standard techniques to normalize the structure of numbers describing
the polygon. Original polygon is given by ordered sequence O:

O={X,Y,...,Xn,¥n}

Steps common to T2™™ and T4

Step 1: Starting with polygon O, round all numbers to 2 {or 3) decimals precision, convert to
integers to drop the decimal point, and switch sign of ¥;, so both X; and ¥; are positive intepers, to
produce ()"

X; = int(100 = X;): ¥; = —int (100 # ¥;)

Step 2: Drop the last point N which 1z a duplicate of the first point since these are closed polygons
Steps specific (o TA™" Sleps specific 1o T4
step 3: Compute X — nf; X;, Yo — ind; ¥, | Step 3@ Compute deltas for coordinates where

ie[l,N =12
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AYipn=Yin - Y

Step 4: Compute deltas for coordinates such that | Step 4: Compute deltas for X, and Y, from a the

i [1,N—1]: chosen “origin™, ( Xy, ¥o) = (1600, 6000) -
dXi = Xi — Xomin 0X) = Xy — Xp
dY; = ¥i — Yinin 0¥y - Y1 - ¥y

, where dX; and dY; are non-negalive inlegers.
Step 5: Compute deltas for X, and Yy, from | Step 5: Many of the As are nepative intepers

bits/integer

2. Proposed Compression Technique (Bignum)

For each of the resultant sets, find the corresponding parameter and perform
radix based repacking:

M = maz(sup dX;,supdY;) + 2
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evaluate from right to left
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a chosen “origin®, origin (Xg, Yp): which causes problems for the compression tech- e
_ | | niques discussed below. Therefore, every AX; or , T
Figure 1: A map showing 3 polygons (outlined by a yellow border). Actual A X snin — Xnin — Ao AY: element ¢ will be converted as follows: | |
broadcast of any alert covers a bigger area than shown by a polygon above. _ | BIGS .| = (BIG% * X factor + 6X1) * Yiactor +0Y)
@Yonin = Ymin — Yo E,ra_i if ¢ ==1] A
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3. Results . . .
Using two characters to encode M, the approximate length in base B
Compressed lengtlh | Compression ratio (%) Resultant set: Resultant sei: characters can be given by:
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https://github.com/ajauhri/bignum _compression
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