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Team Pi (Goals for MS3)

Add encoders to the secondary and tertiary motors

Get areleasable standalone version of the BSC application
Integrate PCB with system

Rewire the BSC

Place BSC in enclosure

Integrate new panel mount LEDs

Organization of system circuitry

Investigate power up sequencing after PCB implementation



Team Pi (MS3 Achievements)

Alpha build of the BSC application is on github (MacOs and Windows versions)
BSC can now be run without the VESC connected

Automated build script created for pi development.

Diagnostic page overhaul: Motors Enabled is separate from Diagnostic session.
PCB integrated into system



Team Pi (Future)

Add pull down resistors to ENA pins
Investigate power up sequencing
Integrate LED ESTOP

Adding Zeroing functionality to the BSC
AC switch, ground enclosure

Current sensor

UART

Finish Wiring of system



base (1)
v .
! Jlal o
FAULT LED
[l
: FAULT LED

o~ - g

R1

GP1025
—— AW\

GND

@) )
RevMetrix Motar Cantrol Bodrd
Rev A
02/2028
G. Manero

GND label incorrectly placed




Team Pi Demo






Ciclopes - Overview
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Ciclopes - Client Side Models

Ciclopes Client Models

CiclopesKinematicsRow
CiclopesRunResponse
CiclopesBallPoint

Attributes
Attributes + Quarter: int
Attributes ——@® - BallPoints: list[CiclopesBallPoint] @——— . StartM: double
» x: double « KinematicsTable: list[CiclopesKinematicsRow] * EndM: double
+y: double » SkeletonPoints: list[list[CiclopesSkeletonPoint]] + MeanSpeedMps: double
« fps: float + MeanAccelerationMps2: double

+ SampleCount: int

CiclopesSkeletonPoint
CiclopesQueryRequest CiclopesRunRequest

Attributes

Attributes = JointId: int Attributes

+ shot_numbers: list[int] * x: double + VideoKey: string
+ y: double + SdKey: string

» z: double



Ciclopes -C

Ciclopes-API UML

iclopes-API UML / Architecture

BallPos

Attributes

* x: double

+y: double

’
Attributes

- quarter: int

+ start_m: float

+end_m: float

- mean_speed_mps: float

+ mean_acceleration_mps2: float
+ sample_count: int

Attributes

+ quarters: list[QuarterKinematics]

HomographySelection

Attributes

+ frame_index: int

+ homography: np.ndarray

+ src_corners: np.ndarray

* dst_corners: np.ndarray

+ is_trapezoid: bool

+ selected_lane_contours: int

FrameSegnentation

Attributes

+ ball_masks: list[np.ndarray]
« lane_masks: list[np.ndarray]
- pins_masks: list[np.ndarray]
« frame_shape: (int,int)

LaneBallInference
InferencePreprocessConfig (LaneBall)
Attributes
Attributes * model
- ingsz: int = 1624

+ conf: float
+ dou: float

_LF‘ - device: str

+ preprocess_cfg: InferencePreprocessConfig
Methods

+ infer_batch(images)

+ extract_masks(results)

VideoFrame

Attributes
+ frame_index: int
+ timestamp

- image: np.ndarray

|

Attributes

- fps: dint

« width: int

* height: int

- frames: list[VideoFrame]

N~

BallPosList

Attributes

- ball_positions: list[BallPos]

TrackedLane

Attributes
*quad: np.ndarray
+ centroid_x: float

+ last_seen_frame: int
* best_score: float

* best_quad: np.ndarray
* best_frame_idx: int

* ball_votes: int
* total_mask_area: float
+ seen_count: int

TrapezoidCandidate

Attributes

* polygon: np.ndarray
+ coverage: float

« purity: float

« score: float
cy_top: int

* y-bottom: int

Attributes

+ initialized_at

« device: str

* lane_ball: LaneBallInference

- san3d_body: Sam3DBodyInference
« _executor

Hethods
- forward(frames)
« forward_lane_ball(frames_rgb, fps, start_frame, batch_size)

« forward_sam_3d_body(frames_rgb, batch_size)
- status()

@&——— - model_cfg (From SAN3DBody Repo)

Attributes
+ x: double
- y: double
- z: double
+ joint_id: int

Attributes
+ joints: list[JointObj]

VideoSkeleton

Attributes
- skeletons: list[Skeleton]

Sam3DBodyInference

Attributes
+ device: str
* model: str

(From Repo)
Methods

+ infer_batch(images)

+ extract_skeleton(results)




Ciclopes - Goals for MS3

Implement DB integration
Add query Ciclopes from shot statistics views
o  Overlay multiple shots and data analysis view (connect with user
collected scores / outcomes) - Stretch: Al Insights (LLM Powered but
not Al slop)
Implement SmartDot data integration
o Record real world use demo (Setup service from Capstone room
machine)
Integrate Ul styling + component library (ShadCn.Blazor)
o Ul components + styling build system
Finalize UlI/UX design with team and overhaul UX

Complete integration into application



Ciclopes - Accomplishments for MS3

e Implement Mock DB integration
e Added query Ciclopes past shot data functionality
o  Overlay multiple shots and data analysis view
e Implemented SmartDot data integration
o Record real world use demo (Setup service from Capstone room
machine)
e Integrated Ul styling + component library
o Ul components + styling build system
e Finalized Ul/UX design with team and overhauled UX

e Complete integration into application



Ciclopes - Ciclopes-API Execution

| Aggregated Route Execution

Request

LaneBall Postpracessing Warkflow |

Masks

._>-_)-_>

Compute leg line intersection V
— Use V to compute lambda per

end corner — Use both lambda
calculations to assert shape ratio

Response




Ciclopes - Demo of New Video Inference

?
| l

RevMetrix

Get Started


https://docs.google.com/file/d/1rZY9iU5nZbA9rkFbP-GyZPAzqan8Yzom/preview

Ciclopes - Demo of Past Video Query + Overlay

ly


https://docs.google.com/file/d/1lpKw84AhzOdWjk28I7ybCvy0f7-U1r7Z/preview

Ciclopes - Deliverables for Capstone Expo

® Fullintegrated demo (completed)

e Cloud DB integration for full UX flow when using Ciclopes

e Ul tweaks for cleanliness and user enjoyment

e Setup interactive pose capture and rendering feature for fun capstone expo demo
e FULL documentation of training / evaluation pipeline for future team

e FULL documentation of Ciclopes-API service for future team

e Complete update of wiki information






Mobile App - Demo!
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https://docs.google.com/file/d/1hl65J0l6gbngDMcIwXAOMSBedd-rAOIt/preview
https://docs.google.com/file/d/1vYP9yfCEDN7o-dPGZiQH5nMarNVfQwRV/preview

Mobile App (MS3 Goals)

Improve Stats Page/shot input

Edit/ update events and establishments
Change app color scheme

Save shots from watch

Update MMS page



Mobile App (MS3 Achievements)

Establishment Page Upgrades
Improved shot page input
(Speed, Stance, Position, Lane)
Demo mode for video page
Ul/UX Upgrades

Data Import

Improved Stats

Reworked SmartDot Page
o Changeable settings for
Accelerometer, Ambient Light,
Barometer, Gyroscope,
Magnetometer
Fixed Bugs on VideoPage
o MauiVideo Bug
o Bluetooth Bug
Fixed what the app sees as a
“derivative spike”



Mobile App (Future: MS4)

Add more stats!!!

Edit Events

More Ul/UX updates (Popups)
Fix little things for Prof. Hake
Continue to fix Video Page
Continue to fix Cloud Sync
GRADUATE



Mobile UML Overview

/ Mobile

Implemented

Partially
Implemented

Not Yet Implemented




Mobile UML - Page Models

Page Models
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userD -
Onappearing() :vid
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OnaddEstablishmontsCickodiobioc,EvoniAros)

OnEstabishmentsSelecisd(obisc, Evenrs)

EsiablstmenRegstatonPage

onbisappsing()
OnsensorDatasavedisender, o)
OnsensorsaeEror sende,omorbessage)
OnContmuousSaveSared( sender <)
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WatehPage Eventaegs)
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_ndapte: Whdapter &

OrRegisteEstabishmentClcked) - void
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Task SavarameAsyncioon, bod)

VistchPaga(iachBlSanvice) OnShowGraphCicsed(cbiee, Evenrgs)

OnDisappearng()

Task TryAutaConnectToSavedDeviceAsynol)
Task UpdaleResordButonSiateAsyncl)

Task UpatalaComneciedS atusAsyr{sCamected)

Vidoo2

LosdDataasyncy void
AdEveniotiect, Evetérgs) void
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EveriPoup
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GameraView SizeChanged sender,c)
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Cleanupsean

SaveieaToCalery()

Implemented

Partially
Implemented

Not Yet Implemented




Mobile UML - View Models

ViewModels

GamelnterfaceViewModel
players: ObservableCollection<string>
arsenal: ObservableCollection<string>
frames: ObservableCollection<ShotPageFrame>
_database: SQLiteAsyncConnection
FrameDisplay: string
CurrentDate: string
_hand: string
pinstates: short
shot1PinStates: short

currentFrame: int
_currentShot: int
currentSession: int
currentGame: int
firstShotld: int
‘secondShotld: int
currentFramel: int
lastFrameld: int
Userid: int
GameCompleted: bool
RollingScore: int
pinColors: ObservableCollection<Color>
_centerPinColors: ObservableCollection<Color>
shotOneBox: string

_shotTwoBox: string

MainViewModel

_database: SQLiteAsyncConnection
_userID: int
_userName: string
_password: string
_firstName: string
_lastName: string
_email: string

newUserName: string
_phoneNumber: string

hand: string

HandOptions: ObservableCollection<string>

StatsViewModel
_sessionRepo: SessionRepository
_gameRepo; GameRepository
_ballRepo: BallRepository
_frameRepo: FrameRepository
_shotRepo: ShotRepository
_userID: int
_selectedStartDate: DateTime.

selectedEndDate: DateTime

EventPopupViewModel
_eventRepo: EventRepository
_estRepo: EstablishmentRepository
ReglsterEventCommand: Command

CancelEventCommand: Command

EventPopupViewhodel()
EventName: string

EventType: string

MainViewhodel()
UpdateUserName(string)
LoadUserData)
SaveHandPreferenceToDatabase)
VerifyPassword(sting, siring)
NotifyUserDetailsChanged()

OnPropertyChanged(string)

SessionListViewModel
_SessionRepository: SessionRepository
GameRepository: GameRepository

_EventRepository: EventRepository

GamelnterfaceViewModel()
LoadUserHand()
OnPropertyChanged(string)
LoadUsers()

LoadArsenal()
ShotPageFrame(int)
UpdateCenterPinColor(int, Color)
UpdatePinColor(int, Color)
UpdateShotBox(int, string)

Sessions: ObservableCollection<Session>
Games: ObservableCollection<Game>

Events: ObservableCollection<Event>

ObservableC;

SessionListViewModel()
loadSessions()

loadGames()

loadEvents()
loadEstablishments()
getSessionNumberhaxAsync)
getGameNumberMaxAsync(int)
AddGame(int)

AddSession()

StatsviewModel()
Lanes: ObservableCollection<string>
Frames: ObservableCollection<string>
Sessions: ObservableCollection<Session>
Games: ObservableCollection<Game>
Events: ObservableCollection<Event>
Balls: ObservableCollection<Ball>
StatTypes: ObservableCollection<string>
_selectedLane: sting

_selectedFrame: string
_selectedSession: Session
_selectedGame: Game

_selectedEvent: Event

_selectedBall: Ball

_selectedStatType: string

StrikePercent: double

SparePercent: double

OpenPercent: double

GameAverage: double

LoadAsync()

LoadSessionsAsync)
LoadGamesAsyncy)

LoadBallsAsync()
LoadFilteredDataAsync()

GameMatchesL aneFilter()

RegisterEventCommand: ICommand
CancelEventComman: [Command
ShowAlert: Action

ClosePopup: Action

LoadAsync()

RegisterEventAsync)

BallArsenalViewModel

ballRepo: BallRepository

CalculateScoreAverage(IEnumerable<Game>)

BallArsenalViewMadel()
SelectedBall: Ball
Selectedindex: int

LoadBallsAsync()

Implemented

Partially
Implemented

Not Yet Implemented




Mobile UML -D

atabase

Client
Database

GameRepository

_conn SCLiteAsyncConnection

CellularDatabase

_conn SQLiteAsyncConnection

ShotRepository

_conn SQLiteAsyncConnection

EventRepository

_conn SQLiteAsyncConnection

InitAsyncf) : Void
AddAsync(Game e) : Void

GetGamesListBySessionAsync(int sessionid, int userld) :<List<Game>>
GetGamesByUserlDAsyncint userid) : <List<Game>>
UpdateGameAsync(Game game) : Void

GetGame(int sessionID, int gameNumber, int userld): <Game>?

SessionRepository

conn SQLiteAsyncConnection

InitAsyne() : Void

AddAsync(Session session) : Void

userld) : Li

FrameRepository

_oconn SQLiteAsyncConnection

InitializeAsync() : Void
ImportEstablishmentsFromCsvAsynci) : Void
ImportEventsFromCsvAsyne() : Void
ImportBallsFromCsvAsync() : Void
ImportUsersFromCsvAsyne) : Void
ImportSessionsFromCsvAsync() : Void
ImportGamesFromCsvAsync) : Void
HasPassword(string password): string

GetConnection(): SQLiteAsyncConnection

EstablishmentRepository

_conn SQLiteAsyncConnection

InitAsync() : Void
AddAsync(Establishment e) : Void

InitAsync) : Void
AddAsyne(Shot shot) : Void
UpdateShotAsync() :Void
GetShotByld(int shotiD) : Void

BallRepository

_conn SQLiteAsyncConnection

dAsync() :<Li

name)

InitAsync() : Void

AddAsync(BowlingFrame frame) : Void

GetFrameByld(int framelD) : BowlingFrame?

UpdateFrameAsync(BowlingFrame frame) void

GetShotldByFrameldAsync(int frameld) : <List<int>>

GetFrameldsByGrameldAsynafint gameld): <List<int>>

InitAsyne() : Void
AddAsync(Ball Balls) : Void
GetAllBallsAsync() :<List<Bali=>
DeleteAsync(int id) : Void
UpdateBallAsync(Ball ball) : Void
GetBallByNameAsync(String Name): Ball?
GetBalllDAsyno(int ballld): Ball?

GetBallsByUserAsyncint userld): <List<Ball>

InitAsyne() : Void
AddAsync(Event e) : Void
GelEventsByUserldAsync() :<List<Event>>

GelEventByNameAsync(string name) : Event?

UserRepository

_conn SQLiteAsyncConnection

InitAsyna) : Void
AddAsync(Ball Balls) : Void

GetAllUsersAsync() :<List<User>>

DeleteAsync(int id) : Void

UpdateuserAsync(User user) : Void
GetBallByCredentialsAsync(String Name, String password): User?
GetUserByUserNameAsync(string usermame): User?
GatUserByEmaulAsyno{string email): User?

GetUserldAsync{int useriD): User?

Implemented

Partially
Implemented

Not Yet Implemented




Mobile UML - Managers

Manager

SansarButlardanager
doubia ButerDurationSeconds

float LightSensor-ghTrrashold

doutia ContinuousSaveDurationSeconcs
float AcceieromaterDerdvativa dmoThreshoks
Int Derivatveveragingincowsiza

float DervatvaSpkaMulipliar

float MisimumSpikaTrvashoic

coubia MirDetaTimeSeconds

cvant DataSaved
evant ContinuousSavaStarted
evant SaveErrar

evant ContinuousSaveComplete

anagen| 2 ce)
Task StatSufteringAsync{string? bascFilaNama)

void StanCantiruousSave)

Task StopButieringAsyrec()
Task AccumuiateNewDataAsyncl)

Task SaveAccomuatecDataToTempF lAsync()

Task SaveSufMerAsy:

(sting? baseFikeName) |
Task StanGyroscopadsyncifioat sampiaRate. foat range)

vaic Dspos) Implemented

void OnAccaleromaterDataRacsivad|cbject? sandar, data)

voic OnGyroscopaDataRecahec(obiect? sancer, cata)

OnMagnatomatarDataReceivadiabject? sandar, datal :

OnLigheSensoMataRocsives{object? sandar, data)

SensarDataoint GetOrCraataDatsFole DatsTima tirestamp)
void CleanupOlButterDatalcbioct? stata) Partially

Implemented

Not Yet Implemented




Mobile UML - SensorBufferManager

Manager

SansarButlardanager
doubia ButerDurationSeconds
float LightSensor-ghTrrashold

doutia ContinuousSaveDurationSeconcs

float AcceieromaterDerdvativa dmoThreshoks
nt DervatvetweragingWindonSize

float DervatvaSpkaMulplisr

float MisimumSpikaTrvashoic

coubia MirDetaTimeSeconds

S SensorBufferManager

double BufferDurationSeconds

float LightSensorHighThreshold

double ContinuousSaveDurationSeconds
float AccelerometerDerivativeJumpThreshold
int DerivativeAveragingWindowSize

float DerivativeSpikeMultiplier

float MinimumSpikeThreshold

double MinDeltaTimeSeconds

cvant DataSaved
evant ContinuousSavaStarted
evant SaveErrar

evant ContinuousSaveComplete

anagen| 2 ce)

Task StanSuMteringAsyncistring? baseFilaNama)

void StanCantiruousSave)
Task StopButieringAsyrec()

Task AccumuiateNewDataAsyncl)

Task SaveAccumuatecOataToTempF iaAsync()

Task SaveBufMerAsync

Ing? baseFiehame

Task StatGyroscopaAsyncifioat sampieRate. foat range].
void Diposed)

void OnAccaleromaterDataRecsived|ctject? sandar, data)

void OnGyroscopeDataReceec(oniect? sander, cata)

OnMagnatomatarDakaRecsived|obje ndar, data)
OnLigheSensoMataRocsives{object? sandar, data)

SensorDataFoint GetOrCraateDataPoieDateTime timestamp)

void CleanupOlButerDatalch;

event DataSaved
event ContinuousSaveStarted
event SaveError

event ContinuousSaveComplete

_ SensorBufferManager(IMetaWearService metaWearService)

Task StartBufferingAsync(string? baseFileName)

void StartContinuousSave()

Task StopBufferingAsync()

Task AccumulateNewDataAsync()

Task SaveAccumulatedDataToTempFileAsync()

Task SaveBufferAsync(string? baseFileName)

Task StartGyroscopeAsync(float sampleRate, float range);

“void Dispose()

void OnAccelerometerDataReceived(object? sender, data)
void OnGyroscopeDataReceived(object? sender, data)
OnMagnetometerDataReceived(object? sender, data)
OnLightSensorDataReceived(object? sender, data)
SensorDataPoint GetOrCreateDataPoint(DateTime timestamp)

void CleanupOldBufferData{object? state)

Implemented

Partially
Implemented

Not Yet Implemented




Mobile UML - Services

Servies

- MelzWearServioe
Guid MetaWearUuid

byte MW_MODULE_ACCELEROMETER
byte MW_MODULE_GYRO

byte MW_MODULE_AMBIENT_LIGHT
byte MW_MODULE_MAGNETOMETER
flaxt ACC_SCALE_16G

float GYRO_SCALE_2000DPS

flaat BMM150_SCALE

cvent DevarDiscornected;
event AcaierometerDutaReceived

event GyroscopeDataReceived

event MagnetomeleDataReceved

event LightSensorDataReceived

bool Comected

string MacAddress

Taskebool» ConnectAsync(abject device)

Tarsk Discornecthsynel).

Task StartAccelerometerAsyncifioat sampleRate, flost range)
Task StopAcoelerometerAsyne |

Task StariGyroscopeAsyne(fioat samgieRate, foat range);
Tak StopGyroscopeAsyncl);

Task<Devicelrfo> GelDevicelnfaAsync(k

Task StarthagetometerAsyncifiost sampleRate .

Task StopMagnetamelerAsync( X

Tazk StariLightSenserisync(foat sampleRate);

Tarsk StopLightSer=arAsynel);

Task ResetAsynci;

Task ProbeDeviceAsynol);

L) WachBleServce
Guid WatchSenviceUud

Guid WatchCammandCharaclerissicUuid
Guid WaichNotifyCharacterissicluid
_ble : IBluetoathLE

_adapler : dapler

_device : IDevice?

_cammardChar : ICharacteristic?
_nolifyChar: ICharacterissic?
I=Connected : bool

MacAddress : siing
WaschDisconnected - EventHandler<sring>

WatchJserReasived : EventHlandler<string>

WeichBleService()
Cornectzynalobied, deviaeObj) - Task<bool>
dscormectAsyng]) : Task

send JsonToWatchiobject, jscn) - Task<bool>
OnDiscarnecied(abject?, DeviceEventArgs) - void
o 2, C

ventArgs)

Implemented

Partially
Implemented

Not Yet Implemented




Mobile UML - MetaWearService °

Servies

- MelzWearServioe
Guid MetaWearUuid

byte MW_MODULE_ACCELEROMETER
byte MW_MODULE_GYRO

byte MW_MODULE_AMBIENT_LIGHT
byte MW_MODULE_MAGNETOMETER
flaxt ACC_SCALE_16G

float GYRO_SCALE_2000DPS

flaat BMM150_SCALE

cvent DevarDiscornected;
event AcaierometerDutaReceived

event GyroscopeDataReceived

event MagnetometerDataReceved

event LightSensorDataReceived

bool Comected

string MacAddress

Taskebool» ConnectAsync(abject device)

Task DisconnectAsynal);

Task StartAccelerometerAsyncifioat sampleRate, flost range)

Task StopAcoelerometerAsyne |

Task StariGyroscopeAsyne(fioat samgieRate, foat range);

Tak StopGyroscopeAsyncl);
Task<Devicelrfo> GelDevicelnfaAsync(k

Task StarthagetometerAsyncifiost sampleRate .

Tak StopMagnesomelerAsync i
Tazk StariLightSenserisync(foat sampleRate);
Task StopLightSensorAsynal);

Task ResetAsynci;

Tazk ProbeDeviceAsync();

L) WaichBleService
Guid WatchServiceUud

Guid WatchCammandCharaclerissicUuid
Guid WatchatifyCharacierissicluid
_ble : IBluetoathLE

_adapler : dapler

_device : IDevice?

_cammardChar : ICharacteristic?
_nolifyChar: ICharacterissic?
I=Connected : bool

MacAddress : siing
WaschDisconnected - EventHandler<sring>

WestchJsenReceived : Event fandler<string>

Guid MetaWearUuid

byte MW_MODULE_ACCELEROMETER
byte MW_MODULE_GYRO

byte MW_MODULE_AMBIENT_LIGHT
byte MW_MODULE_MAGNETOMETER
float ACC_SCALE_16G

float GYRO_SCALE_2000DPS

float BMM150_SCALE

WeichBleService()
ConnectAsynciobied, deviceObj) - Task<book>
dscomectAsyn) : Task
‘sendsonToWatchiobiject, json) - Task<bool>
OnDiscarnecied(abject?, DeviceEventArgs) - void
o 2, C

ventArgs)

event DeviceDisconnected;

event AccelerometerDataReceived

event GyroscopeDataReceived

event MagnetometerDataReceived

event LightSensorDataReceived

bool IsConnected

string MacAddress

Task<bool= ConnectAsync(object device)

Task DisconnectAsync();

Task StartAccelerometerAsync(float sampleRate, float range)
Task StopAccelerometerAsync();

Task StartGyroscopeAsync(float sampleRate. float range):
Task StopGyroscopeAsync();

Task<Devicelnfo> GetDevicelnfoAsync();

Task StartMagnetometerAsync(float sampleRate);
Task StopMagnetometerAsync():

Task StartLightSensorAsync(float sampleRate);
Task StopLightSensorAsync();

Task ResetAsync():

Task ProbeDeviceAsync();

Implemented

Partially
Implemented

Not Yet Implemented




Mobile UML - WatchBleService

Servies

- MelzWearServioe
Guid MetaWearUuid

byte MW_MODULE_ACCELEROMETER
byte MW_MODULE_GYRO

byte MW_MODULE_AMBIENT_LIGHT
byte MW_MODULE_MAGNETOMETER
flaxt ACC_SCALE_16G

float GYRO_SCALE_2000DPS

flaat BMM150_SCALE

cvent DevarDiscornected;
event AcaierometerDutaReceived

event GyroscopeDataReceived

event MagnetometerDataReceved

event LightSensorDataReceived

bool Comected

string MacAddress

Taskebool» ConnectAsync(abject device)

Task DiscornectAsynd);

Task StartAccelerometerAsyncifioat sampleRate, flost range)
Task StopAcoelerometerAsyne |

Task StariGyroscopeAsyne(fioat samgieRate, foat range);
Task StopGyroscopeAsynel);

Task<Devicelrfo> GelDevicelnfaAsync(k

Task StarthagetometerAsyncifiost sampleRate .

Task StopMagnetamelerAsync( X

Tazk StariLightSenserisync(foat sampleRate);

Task StopLightSensorAsynal);

Task ResetAsynci;

Task ProbeDeviceAsync]).

L) WachBleServce
Guid WatchServiceUud

Guid WatchCammandCharaclerissicUuid
Guid WaichNotifyCharacterissicluid
_ble : IBluetoathLE

_adapler : dapler

_device : IDevice?

_cammardChar : ICharacteristic?
_nolifyChar: ICharacterissic?
I=Connected : bool

MacAddress : siing
WaschDisconnected - EventHandler<sring>

WestchJsenReceived : Event fandler<string>

WeichBleService()
ConnectAsynciobied, deviceObj) - Task<book>
dscormectAsyng]) : Task
‘sendsonToWatchiobiject, json) - Task<bool>
OnDiscarnecied(abject?, DeviceEventArgs) - void
o 2, C

ventArgs)

—>

= WatchBleService
Guid WatchServiceUuid

Guid WatchCommandCharacteristicUuid
Guid WatchNotifyCharacteristicUuid
_ble : IBluetoothLE

_adapter - |1Adapter

_device : IDevice?

_commandChar : ICharacteristic?
_nofifyChar: ICharacteristic?
IsConnected : bool

MacAddress : string

WatchDisconnected : EventHandler=string>

WatchJsonReceived : EventHandler<string=

WatchBleService()

ConnectAsync(object, deviceObj) : Task<bool=
disconnectAsync() : Task
sendJsonToWatch(object. json) : Task<bool>
OnDisconnected(object?, DeviceEventArgs) : void

OnWatchNotification(object?, CharacteristicUpdatedEventArgs)

Implemented

Partially
Implemented

Not Yet Implemented




Mobile UML - WatchPage

Page Models

& WatchPage
_ble: IBluetoothLE

_adapter: IAdapter

_watchBleService: IWatchBleService
_devices: ObservableCollection<BluetoothDeviceWatch>
_selectedDevice: BluetoothDeviceWatch
_isScanning: bool

_isConnected: bool

_ballRepository: BallRepository
_sessionRepository: SessionRepository
_userRepository: UserRepository

WatchPage(IWatchBleService)

OnDisappearing()
OnSendToWatchClicked(object, EventArgs)
OnConnectClicked(object, EventArgs)
OnDisconnectClicked(object, EventArgs)
OnScanTimeout(object, EventArgs)
OnDeviceDiscovered(object, DeviceEventArgs)
StopScanningAsync()

OnScanClicked(object, EventArgs)
StartScanningAsync()
SendUserDataToWatch()
OnDeviceSelected(object, SelectionChangedEventArgs)

OnWatchJsonRecieved(object, string)

Implemented

Partially
Implemented

Not Yet Implemented




Mobile App - Main Page (Ul Update)

=
=il GB)

RevMetrix

Welcome back, Guest




Mobile App - Shot Page




Mobile App - Establishment Page

ox=.@D
&

Establishment

Colony Park North

Suburban Bowlerama

Brunswick
Colony Park North

1900 Pennsylvania Ave York PA 17404

East Lincoln Lanes

(717) 848-6262

Lazer Alleys

Hanover Bowling Center




Mobile App - Video Page

11:13  © Adios (fe .
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MNBERS -
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POSITION

Entry X

20.3in  25.8in

Entry Angle Breakpoint
Dist

1.9° 4721t

I
KINEMATICS

Avg Speed Avg Accel

17.7 mph -12.3 ft/s?

Entry Speed Exit Speed

24.7 mph 10.7 mph

I
ANALYSIS




Mobile App - Stats Update

11:55 & oxo=.@D

é

ox=.@D ox0 =@

Stats

Dates: All
Event: BowlerMaxx
Session: BowlerMaxx, 08/20/25, Week 1
Game: All
Ball: All
House: All
Lane: All
4/14/2025 4/14/2026 Frame: All
- - Type: Strike
(3 games)

‘ Strike Stats
Attempts: 33

Count Avg: 9.1

Loading stats... Strikes: 15 Strike: 45.5%
Pocket: 25 High Pocket: 1

Light Pocket: 1 Total Pocket: 27

B-N-L-D: 1 Pocket: 81.8%
Carry: 51.9%

Load Stats




Stats

Dates: All
Event: BowlerMaxx
Session: BowlerMaxx, 08/20/25, Week 1

Game: All
Ball: All

House: All
Lane: All

Frame: All

Type: Strike

(3 games)

Strike Stats

Count Avg: 9.1
Strikes: 15
Pocket: 25

Light Pocket: 1
B-N-L-D: 1

Carry: 51.9%

Attempts: 33
Strike: 45.5%
High Pocket: 1
Total Pocket: 27
Pocket: 81.8%

2 Event Season Week Date Game Start Ball
lane Strike Spare
COUNT  BowlerMaxx Fa-25 3 8/20/25 T 20 NUB RPH
LEAVE BowlerMaxx Fa-25 1 8/20/25 1 20
SCORE BowlerMaxx Fa-25 1 8/20/25 1 20
TYPE BowlerMaxx Fa-25 1 8/20/25 1 20
BOARD BowlerMaxx Fa-25 1 8/20/25 1 20
LANE BowlerMaxx Fa-25 1 8/20/25 1 20
__BALL BowlerMaxx Fa-25 1 8/20/25 1 20
COUNT ~ BowlerMaxx Fa-25 1 " 8/120/25 2 19 NUB RPH
LEAVE BowlerMaxx Fa-25 1 8/20/25 2 19
SCORE BowlerMaxx Fa-25 1 8/20/25 2 19
TYPE BowlerMaxx Fa-25 1 8/20/25 2 19
BOARD BowlerMaxx Fa-25 1 8/20/25 2 19
LANE BowlerMaxx Fa-25 1 8/20/25 2 19
__BALL BowlerMaxx Fa-25 1 8/20/25 2 19
COUNT ~ BowlerMaxx Fa-25 1 " 8/120/25 3 20 NUB RPH
LEAVE BowlerMaxx Fa-25 1 8/20/25 3 20
SCORE BowlerMaxx Fa-25 1 8/20/25 3 20
TYPE BowlerMaxx Fa-25 1 8/20/25 3 20
BOARD BowlerMaxx Fa-25 1 8/20/25 3 20
LANE BowlerMaxx Fa-25 1 8/20/25 3 20
__BALL BowlerMaxx Fa-25 1 8/20/25 3 20
SERIES BowlerMaxx Fa-25 1 8/20/25
Average Strike Statistics
Count Attempts | Strikes | Strike % | Pocket | H-Pocket] L-Pocket | Tot-Pocket B-N-L-D | Pocket % | Carry %
9.455 11 5 45.5% 11 0 0 11 0 100.0% | 45.5%
9.455 11 8 72.7% 9 0 1 10 0 90.9% 80.0%
8.364 11 2 18.2% 5 1 0 6 1 54.5% 16.7%
5.091 33 15 45.5% 25 1 1 27 1 81.8% 51.9%







Wiki

MS3 Goals

e Continue updating mobile progress
e Get help updating other parts of the project

MS3 Achievements
e N/A
Future

e Update all sections of the project for future team!






Database Schema
. i

Establishment Table

Ball Table

J/ Session Table
Shot Table

Game Table

(—

5

Event Table
Frame Table




Cloud (MS3 Goals and Accomplishments)

Update all the Tables to be Correct e Update all the Tables to be Correct
with the Mobile App with the Mobile App

Update Deletes to just mark some

data as “Deleted”

Fix any other issue that arises



Cloud (Future: MS4)

e Update Deletes to just mark some data as “Deleted”
e Fixsome bugs with Sync Feature for phone(Prof Hake)
e Fix any other issue that arises






Smart Watch UML

Comrollers\ Pages\

© «BLEManagerClass»

«LocalCacheClass» «SessionControllerClass» «PacketQueueClass» BLEPacket

© © i © DevSettingsPage acke
LocalCache SessionController o packetType: int
= o ble: BLEManager o totalPackets: int
o _instance: SessionController o isSyncing: bool © packetindex: int

°

saveSession(GameSession): void ist<i
o isEnding: bool o payload: List<int>

o currentSession: SessionModel? o PACKET_SIZE: int

°

loadLastSession(): GameSession?

o loadAllUnsent(): List<GameSession> o activeSessionld: int © build(BuildContext): Widget ggﬁﬁEgzilzﬁ int
o markAliSent(): void Siactivabaks Lisishally o PACKET_TYPE_DATA: int
o PACKET_TYPE_END: int

5 slsarcacha():vok o activeGamelndex: int RS
slmaniGanaNUmberIit o encode(): nt>
o currentGameNumber: in © ShotPage © decode(List<int>): BLEPacket
° ount: int SinialPine: LRTEbool o buildFromSession(GameSession): List<BLEPacket>
© «BLEPacketControllerClass» o _activeFramelndex: int o recentShots: List<Shot>
BLEPacketController o _activeShotindex: int o shotNumber: int e =
o o frameShotindex: int e ot
o bleManager: BLEManager o gameFramelndex: Map<int, int> e SRclniDaska
i itting: o gameShotindex: Map<int, int> o initialLane: int _— o packetType: int
S e e i o initiallmpact: double © i it Sversionl int
o currentPacket: int i L P Frame o version2: int?
o initialBall: int ackatl angthzint
o totalPackets: int o defaultBoard: double o initialSpeed: double o frameNumber: int op e 9‘-
: o sessionld: int
e RIEmoE Ranes g o defaultBall: int o= o initialStance: double oot o eveniName: String
: famerage o initialTarget: double i
0 PACKET_DELAY_MS: int S heRC Conbl i - i [} |m(laIBrengolnt double o laUnmpletazhcal
o ane: Map<int, double> o _viewFramelndex: int ARInP b0l o totalPinsDown: int o gameStates: L|sl<GameSla(e>
° ionOverBL i i R L o _frameSelectMode: bool = |n|l|aI:‘sFt:>sul b::l” o copyWithShot(Shot): Frame o balls: List<Ball>
: o defaultTargetByLane: Map<int, double> o _isManuallyViewingPastFrame: bool \ o todson(): Map<String, dynamic> ousername String
sendPacket(BLEPacket): Fut d: = : :
e (Dr=Parkal Bubimsvon s o defaultBreakPointByLane: Map<int, double> o frameColorPalette: List<Color> olbalsILIstSBAIER | omlsoniap) Prame | Sl
© getProgressPercentage(): double o _currentActiveFramelndex: int o _pageController: PageControIIer ESnEss '"'
. Stri o activeFramelndex: int (gett = 7 ?
o getStatusMessage(): String (getter) _ | | einitState(): void o tP. < «BLEManagerClass» S ORI e !
° int (getter) | |=_onvVer ipe(DragEndDetails): void E z:gﬁ;‘edggﬁ ::: < © Game - SholNUmbar it
m _createTestShot(...): Shot = _enterFrameSelection(): void O aitt oo gt SpamaNumbar Int oprevmyspms: t?
«BLEManagerClass; i i = _exitFrameSelection(): void = 5 ik ist<int>): AccountPacket
ger » m_ T Li Eimty o isFoul: bool o acote. toJ: Map<St d >
© = _selectFrame(int): void s o startingLane: int o toJson(): Map<String, dynamic
BiEMsnager = _initializeTestData(): void o build(BuildContext): Widget a8l indSpeec-cotbe o lanes: List<int> S5l S ing
L . o _selectedSpeedint: int : Li
o isAdvertising: bool ® cmamNpuSession(nn: vokt HselsciadspsedDasTalint 2 fremes: ListeFrome>
o SatiReadytbatl o (i ): void 0 _selectedPins: List<bool> Sl Ll © P EHepaserciess
e, & raoordshalin) v © «BLEManagerClass» o _selectedOutcome: String? o isComplete: bool iy
GamePage o _isRecording: bool o toJson(): Map<String, dynamic> o shotNumber: int
o connectedDeviceAddress: String A CIaCaTAEInT o _selectedStance: double o fromJson(Map): Game o ball: int
iaC sunesiaaboa) = e o _selectedLane: int —r ° numO'PlnsKnocked int
o _gameSelectMode: bool ¥ g
«PacketQueueClass» Colori it Color o _sliderPos: double o pins:
@ £ © PackatQuele figameviolors: Hialstolor o _targetBoard: double © «BLEManagerClass» 2 's’:';‘n“:e‘ ::::I':
o isSyncing: bool o initState(): void o _breakpointBoard: double Session 2mge\. dolible
i incomingBuffar: List<int> o instance: PacketQueue ° dlspose(_): void i o _recentBoards: List<String> o sessionld: String o breakPoint: double
P ~ o _queue: Queue<Shot> m _onSessionChange(): void 0 _recentStances: List<String> o startTime: DateTime o speed: double
o _lastChunkTime: DateTime? - e = _updateActiveGameSafety(): void o _titles: List<String> o endTime: DateTime? o frameNum: int
o i if: Flutterl ificati gi o _processingTimer: Timer? u _enterGameSelection(): void o_firstShotBoardOptions: List<String> sEiscompleteshoo] gHans: int
= - e e (A m _exitGameSelection(): void o _secondShotBoardOptions: List<String> 2::“':’5;’:;;""; "‘RI“I"O'“V tool
Sl ) niene N o u_selectGame(int): void = _stance: int (getter) o games: List<Game> | o _impactBoardMap: Map<String. int> |
o _handleNativeCalls(MethodCall): Future o enqueue(Shot): void o build(BuildContext): Widget o build(BuildContext): Widget = = 5
- © newSession(String): GameSession o board: int
o _try (): o/ dequeue(): Shot? o activeGame: Game? o isFoul: bool
: Shot? © completeSession(): void o pinsStanding: int
o _tryParseJsonPacket(): void o peek() 2 o toJson(): Map<String, dynamic> o pinsState: List<bool>
o isteint>): o length: int @ C e @ e o fromJson(Map): GameSession o buildPins(List<bool>, bool): int
i o BEmphysbodl 9 aseonshage e ms— © buildLeaveType(List<bool>, bool): int
= _ensurePermissions(): Future<bool> Z o ble: BLEManager o impactToBoard(String): in
icel): i ot . " obulld(BulIdConlex\) Wldget © secondShotim aclTansrd String): int
- b ») : . o sessionController: SessionController u_sessionButton(..): ® FSaA0RIYDSTAUNT
u _showl String): o initState(): void & acket): void °terhc°di)”;mg( ) L|sl<lnl>
) i - A e i o toJson(): Map<String, dynamic>
m _initLocalNotifications(): Future<void> o build(BuildContext): Widget m _startAnonymousSession(): void o fromJson(Map): Shot




Smart Watch UML (Controllers)

© «SessionControlierClass»
© g b SessionController
BLEManager = :
o _instance: SessionController
@ «LocalCacheClass» o isAdvertising: bool o currentSession: SessionModel?
o activeSessionld: int
LocalCache o gattReady: bool
o activeBalls: List<Ball>
o saveSession(GameSession): void o lastReceivedCommand: Rxn<Map> o activeGamelndex: int
o loadLastSession(): GameSession? o connectedDeviceAddress: String o currentGameNumber: int
o loadAllUnsent(): List<GameSession> o isConnected: bool & cubsnitiamstaant it
et o _activeFramelndex: int
o markAllSent(): void o lastAccountPacket: Rxn<AccountPacket> " -
c o _activeShotindex: int
clearCache(): void ; X
® 0 o isSyncing: bool o gameFramelndex: Map<int, int>
o _incomingBuffer: List<int> o gameShotindex: Map<int, int>
s 2 o defaultLane: int
o _lastChunkTime: DateTime?
o defaultBoard: double
© A PACkstQisteCmSSS o _localNotif: FlutterLocalNotificationsPlugin o defaultBall: int
«BLEPacketControlierCl: S = o defaultSpeed: double
BackelQusue © e o initGattServer(): Future<void> ;

BLEPacketController o defaultStanceByLane: Map<int, double>
instance: PacketQueue e e o _handleNativeCalls(MethodCall): Future o defaultTargetByLane: Map<int, double>
—queue: Queue<Shot> o isTransmitting: bool o _tryParseAccountPacket(): Future<void> o defaultBreakPointByLane: Map<int, double>

r ingTimer: Timer? 2 .
=kt el M S o cumsnibacke’int o _tryParseJsonPacket(): void o activeFramelndex: int (getter)

3 X o totalPackets: int - -

_startProcessing(): void o lasiErTor Rxn<Stiing> o sendRawBLEPacket(List<int>): Future<void> o activeShotindex: int (getter)
enqueue(Shot): void o5 Sy m _createTestShot(...): Shot

q (Hhal) e AC AT AR L m _ensurePermissions(): Future<bool> ) o
dequeue(): Shot? e S TTE = m _createSimpleTestGames(int): List<Game>

e < > - .
& SondsSeanonOvertl E{Gamesessin)SEuturesvol m _ensureForegroundService(): Future<void> = _initializeTestData(): void
peek(): Shot? = _sendPacket(BLEPacket): Future<void> ) j = N .
length: int o getProgressPercentage(): double m _showLocalNotification(String, String): Future<void> o createNewSession(int): void
isEmpty: bool © getStatusMessage(): String = _initLocalNotifications(): Future<void> $ cleaieNaySsassionEromEackalilivt=Geme=) vk
o recordShot(...): void




Smart Watch UML (Pages)

© «BLEManagerClass»
GamePage

o _activeGame: int
0 _gameSelectMode: bool
o gameColors: List<Color>

o initState(): void

o dispose(): void

m _onSessionChange(): void

m _updateActiveGameSafety(): void
w _enterGameSelection(): void

m _exitGameSelection(): void

m _selectGame(int): void

o build(BuildContext): Widget

© «PacketQueueClass»
DevSettingsPage

o ble: BLEManager
o isSyncing: bool
o isEnding: bool

o build(BuildContext): Widget

© «PacketQueueClass»
ShotPage

@ «PacketQueueClass»
FramePage

o initialPins: List<bool>

o recentShots: List<Shot>
o shotNumber: int

o frameShotindex: int

o frameNumber: int

o initialLane: int

o initiallmpact: double

o initialBall: int

o initialSpeed: double

o initialStance: double

o initialTarget: double

o initialBreakPoint: double
o startinPost: bool

o initiallsFoul: bool?

o balls: List<Ball>?

o _viewFramelndex: int

o _frameSelectMode: bool

o _isManuallyViewingPastFrame: bool
o frameColorPalette: List<Color>

o _currentActiveFramelndex: int

© «BLEManagerClass»
HomePage

o ble: BLEManager
o sessionController: SessionController

e initState(): void

= _onVerticalSwipe(DragEndDetails): void
m _enterFrameSelection(): void

m _exitFrameSelection(): void

m _selectFrame(int): void

o build(BuildContext): Widget

o initState(): void
o build(BuildContext): Widget

© «BLEManagerClass»
SessionsPage

o build(BuildContext): Widget

m _sessionButton(...): Widget

m _startEventSession(AccountPacket): void
m _startAnonymousSession(): void

o _pageController: PageController

o _speedScrollController: ScroliController
o _currentPage: int

o _selectedBall: int

o _selectedBoard: int

o isFoul: bool

o _selectedSpeed: double

o _selectedSpeedint: int

o _selectedSpeedDecimal: int

o _selectedPins: List<bool>

o _selectedOutcome: String?

o _isRecording: bool

o _selectedStance: double

o _selectedLane: int

o _sliderPos: double

n _targetBoard: double

o _breakpointBoard: double

o _recentBoards: List<String>

o _recentStances: List<String>

o _titles: List<String>

o _firstShotBoardOptions: List<String>
o _secondShotBoardOptions: List<String>
m _stance: int (getter)

o build(BuildContext): Widget




Smart Watch UML (Models)

© «BLEManagerClass»
Game

o gameNumber: int

o score: int

o startingLane: int
olanes: List<int>

o frames: List<Frame>

© «BLEManagerClass»
Frame

«BLEManagerClass»
AccountPacket

o frameNumber: int
o lane: int
o shots: List<Shot>

o newGame(int): Game

o currentFrame: Frame?

o isComplete: bool

o toJson(): Map<String, dynamic>
o fromJson(Map): Game

o isComplete: bool

o totalPinsDown: int

o copyWithShot(Shot): Frame

o todson(): Map<String, dynamic>
o fromJson(Map): Frame

o packetType: int

o version1: int

o version2: int?

o packetLength: int
o sessionld: int

o eventName: String
o primaryHand: int
o gameCount: int

o gameStates: List<GameState>
o balls: List<Ball>

o username: String
o userld: int

o lanes: int

© «BLEManagerClass»
Shot

© «BLEManagerClass»
Session

o sessionld: String

o startTime: DateTime
o endTime: DateTime?
o isComplete: bool

o numOfGames: int

o balls: List<String>

o games: List<Game>

o frameNumber: int?

o gameNumber: int?

o shotNumber: int?

o previousPins: int?

o fromBinary(List<int>): AccountPacket
o toJson(): Map<String, dynamic>

o toString(): String

o shotNumber: int

o ball: int

o numOfPinsKnocked: int
o pins: int

o impact: double

o stance: double

o target: double

o breakPoint: double

o speed: double

o frameNum: int

o lane: int

o isReadOnly: bool

o foulBit: int

o _impactBoardMap: Map<String, int>

© «BLEManagerClass»
BLEPacket

o newSession(String): GameSession
o activeGame: Game?

o completeSession(): void

o toJson(): Map<String, dynamic>
o fromJson(Map): GameSession

o packetType: int

o totalPackets: int

o packetindex: int

o payload: List<int>

o PACKET_SIZE: int

o HEADER_SIZE: int

o DATA_SIZE: int

o PACKET_TYPE_DATA: int
o PACKET_TYPE_END: int

o encode(): List<int>
o decode(List<int>): BLEPacket
o buildFromSession(GameSession): List<BLEPacket>

o board: int

o isFoul: bool

o pinsStanding: int

o pinsState: List<bool>

o buildPins(List<bool>, bool): int

o buildLeaveType(List<bool>, bool): int
o impactToBoard(String): int

o secondShotimpactToBoard(String): int
o readOnlyDefault(...): Shot

e encodeToBinary(...): List<int>

o toJson(): Map<String, dynamic>

o fromJson(Map): Shot




X Kotlin
€3 Bluetooth

Flutter - framework Low Energy

Dart - programming language

Kotlin - Android BLE foreground services
Visual Studio Code - IDE

Bluetooth Low Energy (BLE)
Android/IOS Launcher - Emulator

< Flutter @8

Tools and Technologies

Dart




Smart Watch (MS3 Goals)

Unpack shot packets and place in cellular database
Update Ul on cellular to show the incoming shots
Remove scoring from packets and watch

Implement end of game logic on watch

Add End session and Logout functionality

Adjust initial data packet to send session based on date/time
Anonymous session correctly being placed in database
Implement lanes

Update Info bar

Fix recent results page

Begin BLE packet queue



Smart Watch (MS3 Achievements pt. 1)

e Shots saving to database after being received e Logout functionality
o  Game created on watch add to database o Disconnects devices
e Added Sync button in watch settings e Lanes added to initial packet
o Command that resend account packet o  Populating in shot page on watch
o Re-initializes the watch session Ul e Uiupdating for each shot sent
e Added parsing for anonymous session e Deprecated unused pages
o Getsarandom ID > 1,000,000 e Color scheme change on watch
e End session functionality e End game functionality adjusted in watch logic

o  Re-initializes with new session o Lastframe challenges



Shot Packet Diagram

0 78 15 16 23 24 31
32 63

68 69 73 79 80 89

103 104 111 112 119 120

IIIIIIIIIIIIIIIIEHHHHHIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIHEHE%HHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHHHHIHHHH!IIIIIIIIIIIIII IIIIIIIIIIIIIIIIIHIHHEIIIIIIIIIIIIIIIIIIIII

145 144 151 152

Padding

Shot Packet 23 byte total




Account Packet Diagram

Packet Type Version V1 Version V2 (optional, if V1 MSB = 1) Packet Length

Session ID

Event Name

113 114

Game count Frame #*

Frame #*

160 161 162

Game #* Shot #* Prev. Pins*

192 193 201 202
Prev. Pins* Ball Count Ball ID*

224

Ball ID* Ball Name*

Ball Name* Username

Username User ID

User ID

Account Packet




Updated Ul

Home

Frame 4 — Shot 2

Waiting to pair...

New Ul coloring New coloring + Info Bar Home page

Settings
Disconnected

Remove Game

Remove Game 1?

Cancel

Remove confirmation Settings page Stance Popup

Sessions \

Welcome charles

chuck3

Anonymous

Sessions page



Smart Watch (MS3 Achievements pt. 2)

e Updated info bar

o

o

Shows more relevant information
New Ul

e Shot input updates

o

©]

Recent results now works, per shot #
Shot 2 impact now has a different

e BLE packet queue

©]

O
O
O

Outgoing packets go through queue
Reattempts if failed

Triggers for local storage

Loop only runs when there is a packet

Frame 2 — Shot 1

Pocket Tap

t Map<String, int> _impactBoardMap = {

Recent Results

Last 3 Impacts
Pocket

Pocket
High

Last 3 Stances

20
20

default: return ©;



oid handleNativeIndicationComplete(MethodCall call) {
if (call.method == 'onIndicationComplete’

1 args = call.arguments as Map<dynamic, dynamic>?;

1 success = args?['success'] as bool? ?? fal

25
if (_indicationCompleter != null && !_indicationCompleter!.isCompleted) {
_indicationCompleter!.complete(success);

B

try 1
_indicationCompleter = Completer<bool>

>

e BLE packet queue

o  Outgoing packets go through queue
Reattempts if failed

_channel. invokeMethod( ' sendNo
viceUui

eyl Gl
tion", 1

1*: BleGattManagerConstants.servicelUuid,

Uuid': BleGattManagerConstants.notifyUuid,
‘bytes’: packet,

Triggers for local storage N;
Loop only runs when there is a packet
WatCh can Send new Indications, was NOtiﬁcationS ackReceived = await _indicationCompleter!.future;

if (ackReceived

print( ' [Packet e] sent ${packet.length} b

I/flutter (23054): Shot submitted: {shotNumber: 1, ball: 9, numOfPinsKnocked: 7, pins: 200, impact
: 17.0, board: 17.0, stance: 20.0, target: 20.0, breakPoint: 20.0, speed: 15.5, frameNum: 1, lane:
1, isReadOnly: false}

I/flutter (23054): WATCH SESSION: Sending shot packet (23 bytes):

I/flutter (23054): WATCH SESSION Packet hex: 0x03 0x01 0x00 0x17 0x00 Ox00 0x00 ©x12 0x20 Ox89 Oxt
0 Oxc8 0x28 0x28 0x28 0x22 0x00 ©x9b Ox01 Ox00 Ox00 Ox00 ©xe0

I/flutter (23054): WATCH SESSION Details - SessionId: 18, Game: 4, Frame: 1, Shot: 1

I/flutter (23054): [PacketQueue] Enqueued packet of size 23. Queue length: 1

I/flutter (23054): BLEManager.sendRawBLEPacket -> queued 23 bytes

I/flutter (23054): WATCH SESSION: Shot packet sent to phone successfull s o : = S - e
ﬁ/flutter (23058): [PacketQueue] sent 23 bytes successfully Y await Future.delayed( st Duration{milliseconds: 5000));

dequeue();

await Future.delayed(const Duration(milliseconds: 50));

print( ' [PacketQueue] Send failed (no ACK) or errored natively');



Updated Workflow

Recent Results
Select Ball

Last 3 Impacts
Pocket

Last 3 Stances

21.5

Boards

Stance

Target

Breakpoint

Submission of Shot

—_—



Smart Watch (Future )

e BLE queue
o  Need an ack from phone upon receiving a packet
o  Change from Notification to Indication
m Indications require ACK
e Bug fixes
o  End of game logic
o  Watch handler for Ul
m  Next frame created before previous one
finished
o  Disconnectissues
o  Anonymous session
e Testing

e Wikipage updated



Smartwatch Demo + Unit Tests

® charlescarrol1@ESKTOP-C7TGMLH flutter_prototype % flutter test test/unit_tests.dart
00:03 +31: All tests passed!

® charlescarrol1@ESKTOP-C7TGMLH flutter_prototype % flutter test ./test/widget_test.dart
00:01 +3: All tests passed!



https://docs.google.com/file/d/14x__KSy5Fi9uJK8dCFSF--tvxD-yoEV3/preview




Physical Design Overview

CNC Milling Operation for Modified L
Bracket

Final Design for Ball Spinner



Physical Desigh Team (Goals and
Achievements for MS2)

Goals
e Fabricate and assemble 3rd Degree of Freedom
e Finish testing to ensure motors meet required acceleration
e Limit switches implemented

Achievements

e Acrylic Panels cut and machined
Completed 3rd Degree Assembly with shaft collar
L-Bracket reinforced and re-designed
Testing of 3rd degree motor holding torque
Counterweight system fabricated

Fully aluminum model with machined
acrylic panels, counterweight system,
and limit switch holes ready



Physical Design Team (Future: Capstone Expo)

Goals
e Finish testing to ensure motors meet required acceleration
e Limit switches implemented
e Fabricate new L-bracket
e 3D-Printed back plate
e Wiring/ Electrical Mounting






