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Introduction

RiskCede created a platform to serve as an end-to-end solution for the data science pipeline,
beginning with data gathering followed by tidying and wrangling of the data, then modelling and
visualising before finally reporting.

This framework includes an additional mobile app for capturing and validation of data. Using a
smart phone as the source, login details, time and location are automatically detected from the
device. It makes it easy to gather structured data, images and text.

The services project introduces RiskCede’s solution for easy and accurate data gathering,
while still utilising a powerful analysis and reporting platform.

The framework allows for fast implementation of new projects across any domain and works on
all platforms.

The aim of this project is to extract knowledge from the data, if possible, and use this knowledge
to improve processes and procedures, in other words to ‘operationalise’ the mined knowledge.
To achieve this there are two focus areas, the input data and the mining techniques, both of
these are described in detail in this document.



Analyse data in real-time:
User details.
Date and time.
Geolocation.
Inputs, structured or free text.




Analysis and Reporting

6 Reporting

Reporting is based on reproducible research principals. This means the whole process of com-
piling the report is captured in one parameterised script. Thus everything from the data source,
whether simply querying a database or scraping a website, right through to the document layout
is specified in one script.

Rerunning the report is easy and quick and makes for fewer errors. It enables the creation of
historic reports simply by changing the date input parameter.

Reports can also include dynamic portions, e.g. an additional paragraph to explain an anomaly
if it occurs or an extra graph if it meets some specific criteria.

Reporting can be automated to run on a regular basis (e.g. an automated email each first day
of the month) or when a specific event occurs, e.g. when a specific high or low value is cap-
tured. Reports can also be downloaded directly from a webpage, allowing the user to specify
certain input parameters.
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Analysis and Reporting (cont)

Machine learning

The following example illustrates the immediate feedback principle, using the FFTrees pack-
age decision tree model. In this project the user is assisted to determine whether a mushroom
is edible or poisonous.

Based on research data containing 22 parameters of over 8000 mushrooms a decision tree
algorithm is used to determine the likelihood of a mushroom being poisonous.

Firstly all the parameters are analysed. From the plot it is
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A programme is then designed for the
mobile app to capture this information and
give back a result based on the user input.

The following decision tree is used to
analyse the input in real-time and provide
immediate feedback to the mobile device
on whether the mushroom is poisonous or
edible.






Analysis and Reporting (cont)

Geographic location

Data captured on the mobile device carries the GPS coordinates of the user, thus making geo-
spatial analysis possible. These maps can be viewed online, for interactive analysis, or in a static
report based on some user input parameters.

Point in polygon analysis:

The first step is to define a polygon as an area with a boundary (a province, a town, a farm, a
mine). The next step is to link specific information to that polygon (for a municipality it could

be the contact details of the person responsible for road maintenance, or the process to follow
to buy property).

Then when a participant uses the app and submits information, the location of the phone is
mapped and if found to be in a specific polygon, the linked rules or data are applied and can be
sent back to the phone or used for other analyses.

Other functions of this service are plotting points on a map, overlaying a heat map on a map,
finding nearest locations or points, and tracking of routes.
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Analysis and Reporting (cont)

Time series analysis

All data captured is time stamped with the date and time it was captured. This makes it possible
to perform time series analysis on single value inputs or on results based on combined input, e.g.
assigning an overall risk score based on all the captured inputs.

One area of interest might be the correlation between input and time, e.g. daily temperatures or
time criminal activities are most likely to occur. Time series data is also used for predictive main-
tenance, to predict when an event will take place and then prevent it from happening.

These models identify events such as failures and then investigate the patterns in the time pre-
ceding that event. Models can be used to identify anomalies in the time series data for further

investigation. These models are often applied to real time notifications to inform the user to per-
form an action.
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Analysis and Reporting (cont)

e Text mining

The app can also be used to gather free text (user
opinions) about a topic. This in turn can be
anaysed for key information, e.g. most influential

8 descent absolutel
spheroids® & v

. . |ained 2 bl
words, sentiments, correlated words and topic
7 2 illustration refractions g g submerged height ..
_ _ . § 2 suraces oo minies” 3 ° speccal,, """
modelling as well as comparing documents with 3 5 appears U dameler % aefeces
g reflexion spheroid rays natation text breadth matters

. gmatter movement  caabsolyte proportion
each other. s R G SR ) e
1 H PSS & Shereal ZL;QFQCSBC(”C p|?ne |.serp1|tsmk cone = 5‘?/;’; %%submersmn broad
opic modelling creates natural clusters of words e e D0 iGhY poare 3 1t § P,
incident cbgh g T aristotie agevavmgmm
inter”

that occur together, thus a set of text will have a ;LL)?E,Z&?Z'Efrisfgﬁiﬁgtggansgﬁgjg}gsgsqgw,amp;;ners

. . . . . paangent.. fines | Sound . © " Cio plate g Quantity
mixture of topics and each topic will be a mixture P _§ g eieqUal SWAVE gravity air et £ o
spread @ & drawnangle a cfigures = M%¥Cerror

of words. It is useful to study these topics to deter- 3T gg e systemwate e

B
o ©
conducting E £

exhaus!

[

physi

natural

observer
systems
n:

. . . c\as_cs\calg 7‘(; Fespec‘la_w N
mine the message of the text. Together with senti- S 250 ¢ moton relativity pulh Fes e
squations gravitational space tube WI'g oo, oee Ol st C3p331S. _heating
) . . B . L. world section . .. euclidean 82 8 peat terminals fomincgs
ter, making it possible to view the inputs of partici- an .
H i+ H H considerations Position & altermating ‘aloms _carpon
pants with a positive sentiment versus those with

. . . . . . 5 Ch:Sévems file ordinate £ bOdy « theol'y glas'SﬁgEeli:,:wdgrumzrruys}‘%nsu‘ie“
ment analysis it provides insight into the users
opinions about the issue addressed. O D e T e T
a negative perception_ phosphorescence exhausted
On the right is a list of words per topic based on a

cauation_gistance ordinates [€fErence se a2 clirents aclon
. . question geometry universei.especial continuum =8 G s conductortemperature
Sentiment analysis can also be used as a parame- 3 TR, BT BE € SO I
machine learning algorithm to find natural clusters
in the text.

Comparison of Huygens and Tesla literature

line light
crystal
wave
T B surface
pEEe = matter
o bodies
transparent angles to=e dearees  found P
diameter illustration r H H
‘ , It is also possible to compare two sets of
roportion section i #
PP axis atio casy arc . -
P ) text with each other, to the left is a plot
SI:E.'gl;:erd d%'.!',‘,’."“;g‘g al suppose similar . . . .
T o R oy ey Bnoss comparing the most influential words in
2 cuts oosrgsgn remains AL medium ngm.eiffaclsdlslance . . .
(2010%- ;?:5:1 propag:t;d prived quantity construetion o:soesrl\'/:: produced tWO dlfferent documents- ThIS plot IIIUS_
S . "Botiom. circles passagﬁﬁculty Gitfiebit manner fReans H H H
3 reflecting ~ demonstrate apparent cut copsequence force set trates the most Influentlal WOrdS used In
o <5 edges principles layer remarkable finafyperfect speed pressure
arcs instant falling law determined difference  capable experiments . .
add directions fire broken haif visible purposedoubt both docu ments but aISO thelr relatlve
assumed arrives constant ‘appeafedday move quickly ~hand metal tube ’

pressed  houdgving sze  degree frequency compared to each other.

ascertained  adjusted calf freely changing rulelead strong density

argument agitation cease

¢ daccomplished ap| ntlyapply care brightpartly break machine sheet heat

0.01%~

P
abserice altogether blow alike aiddeal actsevening short heated  secondary  potential

001% 0.10% 1.00%
Tesla, Nikola



Mobile Application

The mobile application builds up dynamically from the server workflow projects. This means that
once a participant logs in, the application collects all projects assigned to that participant and

displays it in his/her in-tray.

When a new project is launched, a notification is sent to the participant’s phone (notifications are
set up during the process design and can be set to be sent at any stage of the project).

Some projects cycle continuously and are available again after completion, while others are

removed from the participant’s in-tray once they are completed.

All data captured from the app contain information on the location and the time of the event as

well as the user.
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Process Flow

Once an instance is initiated for a participant a specific process flow follows, this includes events
and their outcomes, decisions based on these outcomes, targeted communications and anything
else the project requires to reach its goal. There are currently 44 of these step types available and
new ones can be developed as necessary.

Below is the process flow for the demo service project:
This project starts with a programme that contains a questionnaire about the issue to be reported.

Thereafter a targeted communication programme is launched for cases where the issue involved
roadworks. This programme cycles continuously and is always available to the user.

—
O —p = —— o= »-
Report issue Targetcomms g5 project 2
Cycle No comms

Comt#etad o

Forever

The mobile app allows for notifications, a feature that is especially useful in automated projects.
The project specifies the criteria for, and content of the notification and is sent for each instance
at the correct time. This can serve as automated reminders, introduction of new projects or
targeted communication.

Properties:

Title: 1 min survey

Message: Please take survey

based on roads issue O > B A I—— ® [ O

submitted

Push Notification Surevy_roads Cancel wizard




Framework

The software framework is designed from the database upwards, thus all front end applications
(mobile and web admin pages) are rendered dynamically based on the database.

During design time the process flow designer is used to create projects with specific purpos-
es/processes. At runtime the different instances follow these process patterns.

The reporting software uses this live data to report on, and to trigger warnings in predetermined
outcomes.

Thanks to this design, it is easy to create and integrate new projects to the existing front end
projects.

The final product has three users: the participant (mostly on the mobile app), the system admin
users and the analysts.

O o o

Participant Systen Admin Users Analysts
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Conclusion

RiskCede uses analytics to make sense of real world data and uses a mobile app to make gath-
ering the data and communicating the results easier and faster.

This single platform provides an end-to-end solution, from gathering information (and validating
it at the point of entry to ensure quality of data) to performing predictive analysis and providing
feedback, either in real-time or in report form for strategic decision-making.

The main advantage of this is access to instant (relevant) and accurate information. There is a
lot less chance for error and reproducing an analysis or report is easy and effortless.

This platform is not domain specific and can be applied in any field and on any device.

The aim and purpose is to optimise decision-making through the best possible use of all avail-
able resources.

v Knowledge
~ .

Results are applied to real life scenarios, either through strategies based on analysis results
or real-time feedback.
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