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• PhD in ML – Computation Modelling of the human heart

• Oracle DBA for 5 years

• Worked public health care, private banking 
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Tech Superstars Unite
Get worldwide recognition as an Oracle ACE

Oracle.com profile page

Exclusive content

Your own Oracle

cloud account

Swag, certification exam

credit & event passes

Networking events

Travel support

Learn more at:

ace.oracle.com

@oracleace

Linkedin.com/groups/72183

@oracleace.bsky.social
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Start with a Well-Defined Business Problem 
Statement

“If I had an hour to solve a problem, I'd spend 
55 minutes thinking about the problem and 5 
minutes thinking about solutions.”

― Albert Einstein

Business problem
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Business need and operational process

I have a 
problem or 

opportunity.
Business 

Issues

Data

Analytics

Insights

Actions

Outcomes

DEV

CUSTOMER

• Cross-industry standard process for data mining (CRISP-
DM)

• Data mining is a process of extracting and discovering 
patterns in large data sets

• The operating model must be flexible to respond to the needs of the  
customers
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Architecture

Data Management

• Oracle (ADW)

Data Science 

• Centralised / Enterprise 
Ready

• Open-source languages

• Model Management

Analytics

• Oracle Analytics

• Cloud + Server

• OAC

Oracle Cloud Infrastructure 

Sources

Oracle OCI: VM.Standard.E2.2 – Data Science

Clone Oracle Database Environment
• Database connection – pull and push statistics from the videos

Install Python Packages – Pip Install….
• sudo yum install freeglut-devel #OpenGL Utility Toolkit 

• pip install opencv-python #Read the videos

• pip install matplotlib #Visulaisation tools 

• pip install pandas #Data Processing
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Descriptive analytics
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Data Diagrams
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Descriptive – Passing Networks

Number of passes completed 

from player A to player B

Average location on the pitch

Highlights where they were during 

the game as well as potential 

threats to deal with

Mapped to a 2D pitch to help 

players understand their location
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Enter OCI & Python….
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Enter OCI & Python….
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Enter OCI & Python….
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Augment Analytics: Machine Learning

Present historic data to a machine

Identify patterns within the data

Unsupervised:

 Identify unusual patterns

Supervised:

 Learning from a particular target

This Photo by Unknown Author is licensed under CC BY-

Bad Data + Machine Learning = Really Big Problem!

http://disjointedthinking.jeffhughes.ca/2017/09/what-psychology-can-learn-from-machine-learning/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
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From Video to Stats…..

Processing
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How its traditionally captured

Human labelling of data

Utilising gaming theory – reward/ games consoles

Requires time/ training 

Still used by betting companies etc to provide a live 

feedback from the game



Add logo

How its currently captured

Fixed cameras around the arena/ stadium

Players/ equipment have GPS trackers on/ 

match with the visual input - cameras

Location vs pitch location enabling basic 

trigonometry to be used in combination with 

GPS

Then utilises AI / ML to detect different players 

and equipment/ areas
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Deep learning – Image Processing

Videos are simply lots of images together

Decide how often to extract frames

Train the ML model

Apply the model to the video

Extract the results
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How to detect players

Difference between team 1 and 2
 Red or Blue

Ball 
 Colour and size

Pitch
 White lines on the pitch

 Extrapolate to a 2D pitch
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Original Video: England v USA Women 2019
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Python cv2
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processing
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Processed: England v USA Women 2019
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Location, Location, Location…

Teach the machine to look for edge of the pitch

Use the lines detected to map to a 2D pitch

Use some clever maths (Homography matrices) to figure 
out the location on the pitch

Plot the player each frame of the video



Add logo

Piecing it all together
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Catch up on the story so far
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What it looks like
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What does the property graph look like

Player  A 

(Node)

Player  B 

(Node)

Passing Line 

(Edge)

Number of 

Passes between 

players (Weight)
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Nodes for each player

Edges for each pass

Weights for the edges:
• number of passes between players
• Distance of the pass

Degrees for the number of players a player receives or passes too

All combined, it makes a passing graph

Put the passes together
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SELECT match_id,player_id, player, team, COUNT(1) AS Num_Passes_Recieved
FROM graph_table ( WWC23_Passing_Graph

MATCH (src is WWC23_Players) –
[e IS WWC23_Pass_Transactions] -> (dst is WWC23_Players)

COLUMNS (dst.player_id, dst.player, dst.team, e.match_id)
) GROUP BY match_id, player_id, player, team 

ORDER BY Num_Passes_Recieved DESC
FETCH FIRST 10 ROWS ONLY;
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SELECT player_id, player, team, COUNT(1) AS Num_In_Middle
FROM graph_table (WWC23_Passing_Graph

MATCH (src is WWC23_Players) - [e IS WWC23_Pass_Transactions] ->
(via is WWC23_Players) - [e2 IS WWC23_Pass_Transactions] -> 
(dst is WWC23_Players)

where e.match_id = 3904629
and e.match_id = e2.match_id
and (e2.event_index - e.event_index) < 4

COLUMNS ( via.player_id, via.player, via.team)
) 

GROUP BY player_id, player, team 
ORDER BY Num_In_Middle
DESC FETCH FIRST 10 ROWS ONLY;

You can find players involved in a chain of passes
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where e.match_id = 3904629

and e.match_id = e2.match_id

and (e2.event_index - e.event_index) < 4

You can find players involved in a chain of passes

Specific Match

Ensure the passes 

are the same match

The events happen 

close to each other
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SELECT player_id, player, team, COUNT(1) AS Num_In_Middle
FROM graph_table (….)
) GROUP BY player_id, player, team ORDER BY Num_In_Middle DESC FETCH 

FIRST 10 ROWS ONLY;

You can find players involved in a chain of passes
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Passing pattern: Up, Back, through
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Defining an “up, back, through”

Up

Back

Through
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SELECT distinct ev_id, ev_id2, ev_id3, period, minute, second, team,
srcID, srcplayer, x1,   viaID, viaPlayer, x2 dstID, dstPlayer, x3 dstID2, dstPlayer2, x4, (x4-x1) as total_distance

FROM graph_table ( WWC23_Passing_Graph
MATCH (src is WWC23_Players) - [e IS WWC23_Pass_Transactions] -> (via is WWC23_Players) - [e2 IS WWC23_Pass_Transactions] -> (dst is 
WWC23_Players) - [e3 IS WWC23_Pass_Transactions] -> (dst2 is WWC23_Players)

where e.match_id = 3904629  and e.loc_x < e.end_loc_x
and e.pass_recipient_id = e2.player_id and e2.pass_recipient_id = e3.player_id
and e.period = e2.period and e.period = e3.period
and e.match_id = e2.match_id and e.match_id = e3.match_id
and e.event_index < e2.event_index and e2.event_index < e3.event_index
and (e3.event_index - e.event_index) < 10
COLUMNS (e.event_index as ev_id, e.period, e.minute, e.second,

src.player_id as srcID, src.player as srcplayer, src.team as team,
e.loc_x as x1, e.end_loc_x as x2,
via.player_id as viaID, via.player as viaPlayer,
dst.player_id as dstID, dst.player as dstPlayer, 
e2.event_index as ev_id2, e2.end_loc_x as x3,
dst2.player_id as dstID2, dst2.player as dstPlayer2,
e3.event_index as ev_id3, e3.end_loc_x as x4
)

) order by minute, second asc;

Find it in our graph
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and e.loc_x < e.end_loc_x
and e2.end_loc_x < e.end_loc_x

and e3.end_loc_x > e2.end_loc_x
and src.player_id != dst.player_id

and (e2.event_index -
e.event_index) < 10

Find it in our graph

”Up, Back…”

”…through”

…that are linked passes
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What we found: up, back, through
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What we found: up, back, through
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select team, count(*) as num_UPBACKTHROUGH
From (SELECT distinct ev_id, ev_id2, ev_id3, period, minute, second, team,

srcID, srcplayer, x1,   viaID, viaPlayer, x2 dstID…..

) group by team;

What we found: up, back, through
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• There is hidden value in unstructured data, but you mind need to 
think outside the box to get it

• Data-informed is good - but ensure you add your context

• It’s one element of the picture – don’t just rely on it!

• It’s being used across the sports industry, but equally can be used in 
business, supply chain and finance

Key takeaways
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Ideas and Questions always welcome….

Dr. Abi Giles-Haigh
Oracle Analytics and Innovation Director, 

Capgemini

Abi.Giles-Haigh@Capgemini.com

AbiHaigh@Hotmail.com

@Abi_Giles_Haigh
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