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1. Introduction
The Erratic Step Identifier is an executable which can be used to identify steps in a trajectory
that are erratic. The erraticity of a list of steps is defined as the number of value crossing events
that have occurred where the value to be crossed is the average direction of the list of steps

divided by the distance. For example a list of steps includes the distance and heading of a
particular trajectory:

Steps = [(d_1,h_1),(d_2,h_2), ..., (d_n,h_n)]

n
totalDistance = d;
i=1
. . Ellzlhl
averageDirection = -
erraticity(Steps) = ———
y(Steps) totalDistance

Where e is the number of times the signal [h_1, h_2, ..., h_n] crosses averageDirection. This
means that we have the following:

lim erraticity —» 0
totalDistance—

And

e > 1 = erraticity » 1

For constant totalDistance.

2. Example Usage

a. Simple Usage
Given a file of the following format (timestep, distance, heading,x,x):



192685286260000,0.
1527¢0000011000,0.
152760636614000,0.
1527¢1272871000,0.
1527615%0%656000,0.
152762505%¢67000,0.
1527685659565000,0.
152765256065000,0.
1527655%27826000,0.
1527705659451000,0.
152771150415000,0.
1527715%065955000,0.

5195927e80452401, 4.
554091055524377, 5.
546673115%068146, 5.
556570410728455, 5.
579178273677826, 5.
©1200135%462738, 5.
502193510532379,1.
532381551808525,1.
546460526532745,1.
556553430175781,1.
5135357975595578,1.
546516358685238¢6, 2.

10387563705444, 32,
00154488256505, 32.
03732204437256, 32.
15183210372525, 33.
366635913726807,47.
54357487640381, 52.
€3072551371155,51.
72177815437317, 50
77820384502411, 46.
801810026l16BE2, 46.
96458665358102, 45.
15252000770569,49.

8%e0823059082,1
©324310302734,0
1661643581534, 0
0204658508301, 0
4541552514648, 0
8795850808105,1
1705856323242,1

.7580450112305,1

5001554543457, 0
27812576253585,0
9573055082031,1
1617353453652, 0
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We can use ErraticStepldentifier.exe in order to calculate the erraticity for each step using the
command line as follows:

File Patt

Input

The output in the above example is a file in the same location as the input file path but with the
‘output’ string appended to the end of the path.

b. Full usage
Given a file as specified above, the default behavior is calculate the erraticity of steps 1 —5 then
assign the resulting erraticity to step 1 then assign the erraticity of steps 2-6 to step 2 and so on.
So given the original step log steps =[s_1, s_2, ..., s_n], the erraticity of step s_i is calculated as

E(s;) = erraticity([S;, Sis1, -» Si+s])

The ‘5’ above is called the size of the erraticity and is set to 5 by default. However, it is possible
to provide this parameter as input as shown at the end of this section.

Additionally, it may not be practical to consider the headings 0.000001 and 0.0001 as different
depending on the accuracy of the measuring equipment or the normal behavior of that which is
being measured. In this case, it is possible to provide a ‘sensitivity’ parameter (which is not
considered by default) to the call signature of the executable.

The full call to the executable is shown below:

e <Input File

Performs the erraticity calculations considering 5 steps at a time and a sensitivity of 0 decimal
places which in this particular example may be a sound choice.

c. Additional Examples
Additional examples for edge cases can be found in the UnitTests.cpp unit tests file
accompanied with this package.



There are 5 files in the Debug folder of this package:

1- 2017-01-20Z14-30-05.steplog

2- 2017-01-20Z14-30-05.steplogoutput
3- resultsDefault.txt

4- resultsSensitivity_5_Size 3.txt

5- resultsSensitivity_5_Size_5.txt

6- resultsSensitivity_0_Size_5.txt

1is an example input. 2 is an example output when only the input filename is specified (or when
the input file is dragged onto the .exe file). 3 is an example output when the output filename is
also specified. 4 is an example output when a sensitivity of 5 and a size of 3 is specified. 5 is an
example output when a sensitivity of 5 and size 5 is specified. 6 is an example output when a
sensitivity of 0 and a size of 5 is specified.

Notice that the smaller the sensitivity, the smaller the number of steps which are considered
erratic.



