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Overview

* Roles — Scouting team in general &
individual student roles

« Components of the scouting system &
software stack

* Take aways

FIRST IN suﬂw
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High-level Role - Kickoff

Six “Alliance” Groups

Read Rules Rules
& Answer Presentation
Questions & Discussion

Full Team Discussion
Robot Business Requirements
SN

Small Group
Discussions
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BAE SYSTEMS

High-level Role — Pre-season

* define preferred paths  define autos

define strategies to avoid & play * define “alternative” strategies &
defense capabilities
 e.g. directfrom source intake

SIBlE MEE siiag e as a backup to ground intake

ensure driver practice
encompasses breadth of
situations

e define “extra” features
* e.g. shuttle shots

FIHST IN suﬂw
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BAE SYSTEMS

High-level Role - Match Day

Scouting Team

pit scouting
quantitative scouting — level 1
qualitative scouting — level 2
match strategies

* missed opportunity for many

teams
alliance selection

FIRST IN suﬂw

.............



nnsrzuzzll:HMpmN "]

Ultimate Role - teach students

Computer Science Development Intangibles
Skills Pipeline <

*HTML & CSS * Business * Communication
« TypeScript requirements skills

* Python *Technical specs e Critical thinking
*APIs * Coding skills
 Database schemas * Testing *Data analysis
*SQL queries * Refinement & *Leadership

« Angular Enhancements

. Git * Deployment sm]w
oTraining FIRST IN X

........... Qualcomm
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Student Roles

1. Level 1

2. Level 2

one scouter per team

quantitative data

all team members scout with few
3. Match Strategist exceptions

data shared with community

4. Alliance Selector

5. Coordinator

FIRST.IN snﬂw
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Student Roles

1. Level 1

2. Level 2

3. Match Strategist

4. Alliance Selector

5. Coordinator

six dedicated scouters
responsible for 1/6™ of the teams
pit scout

watch their robots in as many matches
as possible

qualitative comments that tell more
than quantitative data - reports

FIRST.IN snﬂw
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Student Roles

1. Level 1
2. Level 2

3. Match Strategist

4. Alliance Selector

5. Coordinator

analyzes level 1 and level 2 data ahead
of match

devices comprehensive plan for match

predicts likely outcomes

refines strategy with drive coach

finalizes strategy with alliance

FIRST.IN snﬂw
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Student Roles

1. Level 1 works with level 2 scouters
formulates pick lists

2. Level 2
watches most matches

3. Match Strategist formulates strategy for alliance

4. Alliance Selector

5. Coordinator 2 scouters and mentors

selection

leads the “midnight meeting” with level

FIRST.IN snﬂw
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Student Roles

1. Level 1 sets scouting schedule

makes sure scouters are present
2. Level 2 ahead of their matches

3. Match Strategist helps fix technical issues

provides guidance to level 1 scouters

4. Alliance Selector

FIRST.IN snﬂw
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Components / Software Stack - Outline

* Relational Database — MariaDB, SQL

* Web Data Entry — Angular, HTML, CSS, TypeScript
* Setup & Analysis Scripts — Python 3, SQL

* Web API endpoints — Python Flask, SQL

* Web Analysis — Angular, HTML, CSS, TypeScript

Same software stack used in industry

FIRST IN suﬂw

........... Qualcomm
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BAE SYSTEMS

Components
:>
Alliance
Analysis
Flask Flask
Web API API Web
Entry Analysis

Jetson

FIRST IN suﬂw
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BAE SYSTEMS

Database Schema “reference” tables

alliance stations “BA” tables
events ‘ user types teams

scouting status schedule

action types OPRs

(many)
“list” tables
* picklists
e watch lists

match scouting
* level1
* level2
e actions analysis tables
* analysis types
* analysis (match-by-match)
* graphs (means & medians) FIHSTINsmlw

+ Qualcomm




Database Benefits

data integrity

easy interaction with Python
powerful queries

interfaces easily with web-apps
usability - data model stable
dynamic website

tools for backups and data syncing

nnsnnml:HMpmN IP
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Analysis & Productivity Scripts

* Blue Alliance - retrieve events, teams, event teams, schedule,
match data, OPRs, ranks

Pre-Matches —
 Auto build database records 3

Team List
* matchrecords Blue |:|I> |:|I> Pit Scouting Records
. Match Schedule
* pitrecords i

Match Scouting Records

* match scouting records
e Statbotics - score predictor
* helpertools (e.g., sync tables)

No changes, or only minor, between seasons FIRST |Nsmlw

.............
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Data Flow - During Match

Match Data
Rank/OPR

Blue T~ T~
=
Analysis

S = L~

Predictions @

Web
Analysis

Match
Records

=

=

Team
Records

L2

Level 1

Pit

FIRST IN suﬂw
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Analysis Module - Analysis Types

GOAL-Fora given team harvest data from match scouting

records, processes them with various analysis types, and write two
new database tables (CEanalysis) which the web analysis application
utilizes for easy display of robot snapshots, match reports, and
alliance selection tables

Analysis types may be the exact data collected (e.g., teleSpeaker), o
they may perform additional manipulations (e.g., totalNotes)
nnsrmsm]w

...............
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Analysis Module - Analysis Types

Schema (48 columns)

eventlD M = match Fode

team . # = team match number

analysisType S = summary (S1-mean, S2-median, S3-rank)
M1V V =value (float)

M1D D = display (string)

M1F F = format (color code)

M12V,D,F

S1V,D,F color codes

S2V,D,F white & gray = neutral

blue > green > yellow > red > black
S3V,D,F g y FIRST IN smlw

.............
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BAE SYSTEMS

Analysis Module - Analysis Types

S3 (Rank) =90
Analysis Type = 4 \
AutoSpkr (scored | attempted) N
Team Q1 | Q2 | Q3 | Q4 Q5 | Q6 | Q7 | Q8 | Q9 |Q10\Q11|Q12 M | R
6328 717 | 5|5 | 516 5/5 | 616 | 6]6 | 5|5 | 5.0 I
M4D = 56 /
M1D (Display) = 4|4 S1 (Mean) =4.8
; M4V = 5
M1V (Value) = 4 M4F = 5 S2 (Median) = 5.0
M1F (Format) =4 s“"w
FIRST IN

.............
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Analysis Module - Analysis Types

Graphs

* Extract data from CEanalysis table and write new table for easy
graphing (CEanalysisGraphs)

« Hasthree rows per analysis type; Mean, Median, and a Format
(color code) based on Rank

FIRST IN suﬂw

...............
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Analysis Module - additional tools

* insert BA match data
 auto pathimages

* shooting heat maps
* robot pictures

* score predictor

* defense analyzer

Scratching the surface of Python tools for data analysis FIRST lem]w

...............
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Analysis Module - Benefits

modular — code broken into small files
novice to advanced students
allows web analysis to need few changes year2year

allows flexibility to create a new analysis type by using
combinations of data

easy formatting for robot snapshots, match reports, alliance
selection, and graphing
nns_ﬁr;‘!ﬁ“"w
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BAE SYSTEMS

Web Data Entry

Angular Framework interfacing with Flask API
Hosted on AWS and Jetson
Data stored in browser Local Storage

Editing ensures all required fields are entered before moving on to next page

FIRST IN suﬂw

.............
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PRESENTED BY BAE SYSTEMS

Angular Framework

* Component
« HTML
« SCSS
* Typescript

* Service

* Projectis built and deployed to web server

File Edit Selection View Go

EXPLORER

v WEB-ANALYSIS-2024
v frontend
v src
v app
v modules

v analysis

analysis.component.html
analysis.component.scss
analysis.component.spec.ts
analysis.component.ts

v analysis-graph
analysis-graph.component.html
analysis-graph.component.scss
analysis-graph.component.spec.ts
analysis-graph.component.ts

Vv analysis-table
analysis-table.component.html
analysis-table.component.scss

analysis-table.component.spec.ts

FIRST IN suﬂw

........... Qualcomm

analysis-table.component.ts

v autopath
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Web Data Entry

Level 2

Pit Scouting

Comments

Admin

Quantitative Data

Data entered in tablets connected to
Jetson (or AWS)

PreGame, Auto, TeleOp, End Game,
Post Game and Eval Sections

Focus on Quality over Quantity

Available for teams to download

FIRST.IN snﬂw
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Web Data Entry

Level 2

Pit Scouting

Comments

Admin

FIRST IN suﬂw
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Web Data Entry

. ele
revious
Match: 96 - Team: 190: Gompei and the HERD
L eve l 1 Pickup: 0 | Drop: 0 | Speaker: 0 | Miss: 0 | Amp: 0 | Miss: 0 | Trap: 0 | Miss: 0 | Shuttle: 0 | S-Shuttle: 0
Pickup l

Level 2 5 3 |
Pit Scouting g 1 (

Comments

Admin 6 4

w
o]
[ =]
a
o

=

FIRST IN suﬂw
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Web Data Entry

Level 2
Pit Scouting

Comments

Admin

H
Frst 2 UM |

Match: 96 - Team: 190: Gompei and the HERD

Climb Time

20 |

Climb Status

Spotlight

(%]
c
a
o
(0]
[
v
=
c

Failed, but Parked

Failed

Parked

No Attempt

Trap During End Game?

& & &3
H
EN BN =N

BAE SYSTEMS

.............
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Web Data Entry

Level 1

Pit Scouting

Comments

Admin

Qualitative Data

Data entered in phone/laptops
connected to AWS

Teams assigned to scouter in database
and highlighted in schedule

Match Comments, Ranking, and
Summary sections

FIRST.IN snﬂw
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PRESENTED BY BAE SYSTEMS

Web Data Entry

Level 2 Scouting ‘

Scouter Name: Robot Ranking

Level 1 {Jonathan Pillsbury v] Team Name Rank

177
Leve l 2 AII v T Next | Scor? On \ | 195 @
# Time Red Alliance Blue Alliance
1 1100 | 509 | 839 | 8410 | 7913 | 2 1699 v
. . 2 173 | 2713 | 1350 | 558 | 8709 | 4 1768 v
P It S C O u t N g 3 2067 | 4473 | 88 | 1768 | 2423 | 2
4 190 238 | 8544 | 1699 | 5422 | 1 2713
5 2648 | 3464 | 467 | 9729 | 1474 | 1 5687 { v
Comments i B e
8 8085 | 1119 | 230 | 6346 | 138 | 1
9 4176 | 2168 | 2079 | 8410 88 1

Admin 10 558 | 2423 | 509 | 2648 | 1100 | 5

" 1350 | 6328 | 9729 | 8544 | 3464 | 7973
12 1757 | 4905 | 1699 | 4909 | 2713 | 467
13 2877 | 8709 | 8085 | 238 | 4473 | 195
14 8013 | 9710 | 2067 | 1119 | 138 | 5112

15 1474 | 1922 | 177 | 1991 | 230 | 173
1A 839 | 8AR7 | 4311 | A34A | 17AR | 100
FIRSTIN :
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Web Data Entry

Level 1

Level 2

Comments

Admin

Robot Specification Data

Data entered in phone connected to
AWS

Physical Characteristics, Components,
Mechanical/Electrical Eval, Robot
Photo upload sections

FIRST.IN snﬂw
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PRESENTED BY BAE SYSTEMS

Web Data Entry

Pit Scouting
Level. 1 177 - Bobcat Robotics Pit Scouting
: . 195 - CyberKnights
Dimensions

Pit Scouting Rating
Leve l. 2 ] 195 - CyberKnights )
Length |n General Info 2?.::., EI Ll Ll il LI
Build Comments
Pit Scouting Width 26 © in Drive Base: (FEATTS)

. — 18 Drive Motor:\/Kraken X60 v 4
Height (26 T in : ) Y

Comments bt Tpe: (GBI |
Weight 113 © |Ibs pasilC IR IES ER (Y

Shooter Types: | Bi-Driven Top/Bott v

Ad m I n Ground Intakes:MBumperL
Slider Intake? ll

Climb Brake Mode? ll sn"w
FIRST IN -

Electrical Comments
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Web Data Entry

Level 1
Level 2
Pit Scouting

Comments

Admin

Crowd Sourced Comments

Comments entered on phone by
students/mentors/parents

Can enter new comment or respond to,
like, or dislike on existing comment

“If you see something, post
something!”

FIRST.IN snﬂw



Web Data Entry

Level 1
Level 2
Pit Scouting

Comments

Admin

Add Comment for Team:

nnsnnml:HMpmN IP

[

9 ()

2713 - Played impressive defense and really kept |

us from lob shooting in match 66 - Ellen

Serenson

Respond

1 1

8709 - Watch opponents source when playing

against 8709. They like to intake directly from
source, but sometimes miss, leaving notes

behind. - John Hryb

Respond

2 0

Add Comment for Team:

[

9 ()

Close

BAE SYSTEMS

FIRST IN suﬂw
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Web Data Entry

Level 1
Level 2
Pit Scouting

Comments

Sets Alliance Station for Tablet
Allows user to clear stored records
Can be used to resend or delete a

specific saved record for Level1, Level
2, and Pit Scouting

FIRST.IN snﬂw
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Web Data Entry — Benefits

* Web Applications easy to deploy changes

* Angular framework allows multiple students to work on application
concurrently

* Data backed up on tablets/phones

* Dynamic Content controlled from database
* Access controlled through secure log in

* Can be used to back-scout a future event

FIRST IN suﬂw
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SSEMS

Flask API

* Python and SQL
* Hosted on AWS and Jetson using uWSGI and Nginx
* Provides datain json format

FIRST IN suﬂw

.............
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BAE SYSTEMS

Flask API - Benefits

Provides a single interface for both Web Sites

Establishes a connection with the database to run embedded SQL statements
Allows for upload of images to server

Web Sites can run entirely in browser

Code is easily maintained

FIRST IN suﬂw

.............
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BAE SYSTEMS

Web Analysis

Angular Framework interfacing with Flask API
Plotly used for web graphics

Hosted on AWS and Jetson

Data stored in browser Local Storage

Site Includes:
= Schedule
= Robot Snapshot
= Match Report
= Team Picker

FIRST IN suﬂw

.............
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PRESENTED BY BAE SYSTEMS

Web Analysis — Schedule

Partners Watch List Team Schedule

- v Y-y v ol e - ‘ L) | - v et e N
#  Time Red Albance Blee Aliance ™ . Time Bod Ahance Biuve Albance
3 100 %00 | 89 810 i) M N s 2048 e a4 |9 ;.-4-
2 m % | 558 | 900 | 410e 3 1 b W --A:A-“‘li-
) el SRR IR R > n ) BEE 11 o
‘. %0 238 | %44 1099 | 3422 178 :
s we | w0 SR BOED EER 4 n [ 193 ]
. 00 | 3112 | 4 war | 177 | 6328 s »
y - . 1 { ' «
M . 3 y L
’ . ‘ s o
10 4 9 ~“
' 139 408 9720 B%ed | M6 91D e L
2 57 | 4905 | 1099 .f-:-:: 713 | 467 1" =
1 477 1000 [ 8005 208 | 41 - 2 -
1 L ERCIE : -
15 e ) A 2.
= oo B e
1 84 . ’ “ i
18 “ at4 "
" ) L
20 238 | 8430 9710 | 3099 | 18
n ey soun WEEN i i s i
2 09 | % .77 ~
o ) 3
4 4
s F
2 .
» 4
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PRESENTED BY BAE SYSTEMS

Web Analysis — Robot Snapshot

Wi v 8013 - Lions ( usa) Picture -uou- Graphe | Lovel 1 Level2  Comm  APuin

280 x 28 In. x 18

. FIRST N suﬂw
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PRESENTED BY BAE SYSTEMS

Web Analysis — Robot Snapshot

Graphic PR Dots Geaphe  Loweld  Lowel 2 e—-

Mateh 3 Maten 2 Mtk 3
Cropha - Crophe | Lowel§ | Lewel]  Comm | APewhe !
-

Sty Mot Thrm 5 - \’
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P Quatny 1 3 ; " - | » . w1
Flactrieal ‘. l I —
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-~ . - — ~
— T FIHST.INS““W.




ilp
FIRS 2024“HMPI"NH

PRESENTED BY BAE SYSTEMS

Web Analysis — Match Report

[ Potots | Pust Game | Evals | Predicions | Adto Peth | Graghe: | Red L1 Match 87

Buell Red L2 Bhe 2
Swelect Match: &7 «

FIRST IN suﬂw
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LG BAE SYSTEMS

Web Analysis — Team Picker

Toam Solecton v
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BAE SYSTEMS

Web Analysis — Benefits

* Visualizations that are easy to read and evaluate

* Valuable tool when working with alliance partners

* Easy to navigate between pages

* Supports viewing of prior events (including back-scouted events)

* Schedule guides scouters on the teams to watch during an event

* Robot Snapshop displays a clear view of a robots capabilities

* Match Report provides insight on alliances strengths and weaknesses
* Team Picker ensures we have all the data we need to build an alliance

FIRST IN suﬂw

........... Qualcomm
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BAE SYSTEMS

Take Aways

You don’t need a complex system like ours to do what we do
Any technology you use is an opportunity to teach students

Use what you can from Available API (ex: Blue Alliance / Statbotics.io / Google
Docs)

Create match records ahead of time to limit data entry errors
Analyze your data and display in easy to read graphics

Use your data for More than Alliance Selection! (Match Reports, Robot Snapshot)
Dynamic Content controlled from database.

FIRST IN suﬂw

.............
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Code

https://gitlab.team195.com/cyberknights/scouting FRST N sm]w



