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3 6 Stacks: Making the Perfect Pick
Getting Started

• Welcome!
• Thank you!
• Introductions: Shankar and Oliver

• Housekeeping
• will share documents with everyone
• Not too much mechanics (not an Excel lesson), but will go over some 

details
• Question periods between sections



Setting the Stage
It’s Friday night…

• Time for your pick list – how do you prepare?
• Right information  right spreadsheet  right scouting sheet
• “To find the answer, you must know the answer”

• Hypothesise how the game plays out
• What do you need to know to make the right pick

• Generally, the sheet governs the spreadsheet
• Sheet design leads  to spreadsheet design
• Good sheet  good spreadsheet  good decision  good results
• 3 examples of sheets and corresponding spreadsheets
• 3 case studies demonstrating how data is used to make decisions
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Scouting Sheet, Version 1 : Every Point-Scoring Action
Overview

• Track every point-scoring action by every team
• Measure a robot’s actual ability to make point-scoring actions

• Make data-driven decisions based on proven abilities
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Scouting Sheet, Version 1 : Every Point-Scoring Action
Tracked information

• Establishes robot archetypes
• Individual scout tracking – accountability and commendation
• Qualitative comments
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Scouting Sheet, Version 1: The Spreadsheet
Raw Data Tab

Raw Data
• Transfer data 
• Vital to get right
• Key role for on-the-fly learning

Calculations
• Calculate performance
• As many dimensions as reasonable
• Line-by-line calculations here
• Average/look up elsewhere

Lookup values
• Unique identifiers
• Pull data to summarise match data
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Scouting Sheet, Version 1: The Spreadsheet
Calcs Tab

Calcs
• Averages all collected data for each team
• Can be live if data entry is done on the fly
• Keep this as untouched data and play with/sort on the Picks – Sortable tab
• Headers used as lookup for Picks – Sortable
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Scouting Sheet, Version 1: The Spreadsheet
Summary Tab

Summary
• Use raw data to evaluate team’s consistency (can graph to simplify further)

• Relatively consistent scoring (3 40s, 4 60s, 2 70s, 1 25)
• Inconsistent auto crossing, almost no auto scoring
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Scouting Sheet, Version 1: The Spreadsheet
Picks - Sortable Tab

Picks - Sortable
• Run our pick list off this tab by filtering for and sorting for data that we want
• Surprises?

• Only 5 teams averaged more than 60 points/match
• Only 5 teams averaged more than 5 high goals/match
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Scouting Sheet, Version 1: The Spreadsheet
Picks - Sortable Tab, Pick List

Picks – Sortable (Pick List)
• Compare specific characteristics of teams against each other

• Can combine absolute data with trend from summary
• Break teams down into tiers for further sorting 

• What matters: auto? boulder? endgame? crossing? high goals?
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Scouting Sheet, Version 2 : Everything you want to know
Overview

• Every piece of information 
realistically needed to 
understand a robot

• All the information you need to 
make an informed decision on 
who would be the best alliance 
partners

• Predict what they can do on 
your alliance

• Predict what they would do on 
an opposing alliance
• Allows you to prepare 

strategies against them
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Scouting Sheet, Version 2 : Everything you want to know
Tracked Information

• Plan for defence placement
• Important for autonomous

• Acquisitions
• Analogue for ability to 

manipulate balls
• Missed shots

• Balls are scarce; misses 
are costly

• Shot location
• Ability to shoot from outer 

works was going to be key
• Endgame attempts vs. 

actualizations
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Scouting Sheet, Version 2: The Spreadsheet
Raw Data Tab

Raw Data
• More data = more insights

Calculations
• Where are balls being shot from
• True crossing points
• Proportion of balls acquired that get scored
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Scouting Sheet, Version 2: The Spreadsheet
Summary Tab

Summary
• Same sheet, much more to draw from the sheet:

• Some crossing of the same defense (3.7 crosses vs. 15 cross points)
• Mid-range shooter, but can shoot deep; doesn’t go to the batter
• Relatively low ball conversion (1/3 balls do not get scored)
• Diverse auto crossing ability (including sally port once)
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Scouting Sheet, Version 2: The Spreadsheet
Picks - Sortable Tab

Picks Sortable
• With more information available, the picture changes
• Boulder scoring data doesn’t change
• Total points/game drops because of the cross point calculation adjustments

• Not so easy to decide who 2nd and 3rd (or even 4th and 5th) are now, is it?

3 6 Stacks: Making the Perfect Pick
2056 Ways to Inspire Conference, October 1st, 2016



Scouting Sheet, Version 2: The Spreadsheet
Picks - Sortable Tab, Pick List

Picks Sortable (Pick List)
• Some visible tiering from the points/match sort

• Almost always the first sorting criteria (particularly for first pick)
• New information to consider when choosing between teams:

• Balls acquired
• Balls converted
• Locations of high goal scores
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Scouting Sheet, Version 3 : Everything You Might Want to Know
Overview

• Ultimately capture every 
difference between every robot

• Answers infrequent but 
important questions

• Credit or discredit certain 
statistics based on other 
information
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Scouting Sheet, Version 3 : Everything You Might Want to Know
Tracked Information

• Autonomous period map
• Pickup location

• Credit or discredit drivers 
that perform actions 
based on predicted 
elimination round 
strategies

• Know what you can expect 
in elimination rounds

• More errors; Measures 
reliability

• Endgame times
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Scouting Sheet, Version 3: The Spreadsheet
Summary Tab

Summary
• Same sheet, more to draw from the sheet:

• Arrive early at batter (11.3s), 3/5 successful scales avg 10s/climb
• Did not beach or die in matches (so what happened in match 8?)
• Where are the balls coming from?
• Clean matchplay with no fouls taken
• Pit scouting information (do they have weight to adjust something?)
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Data-driven decision-making
Case study #1: 33 or 1690

• Be honest about your abilities, needs, and limitations
• Crossing is simple; 
• Autonomous is tricky; 
• Triple hanging is impossible

VS
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Data-driven decision-making
Case study #1: 33 or 1690

• 1690 is better in auto, high goals, outer works shots, boulder acquisitions
• 33 can hang, and shoot from the batter

• There were 14 other teams that could consistently hang
• Slightly devalues their hanging ability

• 1690 gives us more options and a higher ceiling
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Data-driven decision-making
Case study #1: 33 or 1690

• Points = auto + boulder + cross + end
• Can’t have 3 climbers

• After run on scorers enough climbers to get one with pick 2
• Primary considerations then becomes auto + boulder
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Data-driven decision-making
Case study #2: 3rd scorer or D first?

• Who do we take first with the 2nd  pick?
• Have two very good scorers
• Stopping 10 points = scoring 10 points – value in D
• Consistency a must: ≥10 auto points, ≥90% challenge success

• average of 38.7 points by teams taken in round 2
• D robot is 27.6/19.6 points stop 11.1-19.7 points (2-4 balls)
• Scarcity mind-set: 1-2 D vs. many teams in same tier of scoring
• Scoring < blocks + mess
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Data-driven decision-making
Case study #2: 3rd scorer or D first?

• Almost…
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Case 2: D or 3 Scorers

• 3944 was the 14th highest scoring team at the event
• They were the 26th team to join an alliance (4th robot on #2 alliance)

• They were as good as 4th !! (caveat: can burglars)

Data-driven decision-making
Case study #3: High ceilings 
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Case 2: D or 3 Scorers

2836
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Case 2: D or 3 Scorers

3944
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Case 2: D or 3 Scorers
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Case 2: D or 3 Scorers

• 3944 was capable of scoring 6CL/6CL/3 or 6CL/6CL/6 (3 6-stacks)
• Inconsistent, leading to low average
• Improvement over the course of the event
• Fairly error-free

• More likely for an inconsistent team to perform at their best than for a 
consistent team to perform at their worst

• 2015 was the ideal year for “Best Case Scenario” picks
• Cost-benefit analysis between consistency and high ceiling

• Depends on your goal and your capabilities

Data-driven decision-making
Case study #3: High ceilings 
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3 6 Stacks: Making the Perfect Pick
Conclusion

• “To find the answer, you must know the answer”
• Good sheet  good spreadsheet  good decision  good results
• Data-driven decisions; informed decisions
• Be honest about your abilities and limitations
• Cost-benefit analysis; consistency or high ceiling
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3 6 Stacks: Making the Perfect Pick
Conclusion

Contacting us:

Oliver: oliver.mao@mail.utoronto.ca
Shankar: shankar.manoharan@gmail.com
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3 6 Stacks: Making the Perfect Pick
Conclusion

Questions?
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3 6 Stacks: Making the Perfect Pick
Conclusion

Thank You!
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