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Physical Design Overview

DXF file of U Bracket and L-Bracket for
waterjet cutting

Final Design for Ball Spinner



Physical Desigh Team (Goals and
Achievements for MS2)

Goals
e Continue work on enclosure (Bottom panel and acrylic box mounting)
e Completed 1st and 2nd degree assembly
e Ensure assembly is ready for motor mounting

Achievements

e |-bracket, U-bracket, and Rotational Plate fabricated
e 1stand 2nd Degree assembled
e Assembly ready for motors (2nd degree)

Fully aluminum first and second degree
with holes ready for limit switch mounts



Physical Design Team (Future: MS3)

Goals

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






Team Pi Demo



Team Pi (Goals for MS2)

Add encoders to the 2 stepper motors

Finalize the wavelet implementation within the analysis mode page
Build standalone app

Adding ENA connection for both stepper drivers to drop current
Switching to UART comms for VESC

PCB routing and order

Integrate E Stop LED indicator

Investigate power up sequencing of current system



Team Pi (MS2 Achievements)

Added shot editing capability to the data view page

Implemented a PID system to drive primary motor

Added a motor characterization test to the BSC

PCB routing done. DMF analysis done. Waiting for order confirmation
Enable pin integrated for the stepper motors

Integrated E Stop LED indicator

Found power up sequencing of 2nd and 3rd degrees



Team Pi (Future: 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 UML
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PID Motor Control

if self.currSpeed < min(self.targetSpeedx*2/900, self.targetSpeed) and self.targetSpeed !

10 L St ¢ L L cL 1 ERN
command = 1/self.duty_cycle_scale G g r logging
duty = min(self.targetSpeed/6000, 1.0)

else:

command = (
self.targetSpeed
+ (error x self.Kp)
+ (self._integral * self.
+ (d_error * self.Kd)

)

duty = self.clamp(command * self.duty_cycle_scale, 0.0, 1.0)

Motor Test Results

100 150 250 300 450 500 600 650 700

i
Time to target: 0.18 | Overshoot: 26.00 | Overshoot %: 13.00 | Analysis: | min_speed: 0.00
max_speed: 226.00 | mean_speed: 140.89 | median_speed: 139.75 | std_dev: 31.35 | variance: 982.87
avg_error: -59.11 | avg_abs_error: 60.38 | max_error: 26.00 | min_error: -200.00

Cursor: t=N/A, measured=N/A, target=N/A

Export to PNG

Close

0:

Motor Test Results

100 150 250 350 400 450 550 650 700

Time to target: 0.18 | Overshoot: 21.50 | Overshoot %: 43.00 | Analysis: | min_speed: 0.00
max_speed: 71.50 | mean_speed: 31.49 | median_speed: 29.50 | std_dev: 24.71 | variance: 610.65
avg_error: -18.51 | avg_abs_error: 25.53 | max_error: 21.50 | min_error: -50.00

Cursor: t=N/A, measured=N/A, target=N/A

Export to PNG

Close

Motor Test Results

50 100 150 250 400 450 500 550 650 700

Time to target: 0.24 | Overshoot: 66.50 | Overshoot %: 11.08 | Analysis: | min_speed: 0.00
max_speed: 666.50 | mean_speed: 603.55 | median_speed: 620.50 | std_dev: 98.48 | variance: 9697.83
avg_error: 3.55 | avg_abs_error: 41.70 | max_error: 66.50 | min_error: 0.00

Cursor: t=N/A, measured=N/A, target=N/A

Export to PNG

Close
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Team Pi Current Electrical System




E-STOP
Updated

https://voutube.com/shorts/zZ9sWY7
U 5AA?si=pulkbaZ2aARLPIOXW



https://youtube.com/shorts/z9sWY7U_5AA?si=puIk5aZ2aARLP9XW
https://youtube.com/shorts/z9sWY7U_5AA?si=puIk5aZ2aARLP9XW

Power sequencing

l

Video 3 Video 4


https://docs.google.com/file/d/19roXhK0eeLqpbo6bM_WPXGTBibRZjyqS/preview
https://docs.google.com/file/d/1LFn87TFoggbhxTI_iOgE_gj-fLSD-r76/preview
https://docs.google.com/file/d/1qZE9_HFEeUgrmhRk42CdXuH-ybAilHpX/preview
https://youtube.com/shorts/c2btYtZEn3g?si=H5MURL9pOc5wyBWG
https://youtube.com/shorts/c2btYtZEn3g?si=H5MURL9pOc5wyBWG
https://docs.google.com/file/d/1vex9gUlMHXUcmOZW9a73qxE2c8cNmSDS/preview




Ciclopes - Overview

- -

Video + Smart Dot Data

Keys
f Save Data

Keys ——
<— JSON Response ——

Ciclopes Architecture




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
CiclopesRunRequest

Attributes

- JointId: int Attributes

* 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 MS2

Integrate fully into client application
o Improve upon Ul for better user experience
o Improved data visualization for interpretability
Utilize smart dot data for release and ground point detection
o PoseEstimation from average approach time before release and a
few frames after
o LaneBall from ground contact after
Non blocking inference of SAM3D Body
o Separate API calls for LaneBall and SAM3D Body - LaneBall will
finish much faster
Implement edge case handling
o Ballleavinglane
o  Many frames without ball detection
Real world test
Stretch Goal: Prototype on device inference for one architecture
o Experiment with camera setup workflow for immediate user
feedback



Ciclopes - Accomplishments for MS2

e Integrate fully into client application
o Improve upon Ul for better user experience
o Improved data visualization for interpretability
e Fixed ball position render and added smoothing
o Interpolation using a smoothing spline
e Implemented estimated pose rendering with EMA smoothing
e Non blocking inference of SAM3D Body
e Implement edge case handling
o Extrapolation using expected next step distance from running velocity
o Ballleaving lane, and many frames without ball detection
e Designed DB schema to save ball positions, kinematics table, and rendering
vectors



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 - DB Schema

Table: skeleton_joints

skeleton_id | joint_id X y
Table: skeleton_frames
skeleton_id | shot_id frame_idx | fps
Table: ball_frames Table: ball_points
ball_point_id | shot id frame_idx fps ball _point_id | x




Ciclopes - Original Video



https://docs.google.com/file/d/1N8vunZ4NjKXD7j9uTFJ2_iR2SwMe5nX8/preview

Ciclopes - Demo

Ciclopes Test

rt Test
N


https://docs.google.com/file/d/1RUZ52MPyoIommoAvRqYwrRy4I4RZ5pCb/preview

Ciclopes - Goals for MS3

e Implement DB integration
e 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)
e Implement SmartDot data integration
o Record real world use demo (Setup service from Capstone room machine)
e Integrate Ul styling + component library (ShadCn.Blazor)
o Ul components + styling build system
e Finalize Ul/UX design with team and overhaul UX

e Completeintegration into application






Wiki

MS2 Goals
e Continue updating current state of the project
MS2 Achievements

e Updated technologies used for last semester
e Added awatch application section

Future

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



> > > Smartwatch Application

SMARTWATCH APPLICATION

& % Smartwatch Application

Cloud

. A The Smartwatch application has been created as a companion to the mobile application. It is meant to be used with
v Mobile Application
Ciclopes in the mobile application. Since users will be using their phone to record the lane, the smartwatch

Main Page application will allow them to input their shots simultaneously.
Login
.
Registration BLE Manager
Ball Arsenal .
Local Cache
Shot Page
Account Session Controller
Stats *
Watch Models
v Smartwatch Application .
BLE Manager Dev Settings Page
Local Cache ‘
Shot input
Session Controller .
Watch Models ClamG taes
Dev Settings i
Shot Page
Frame Page
Game Page






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 (MS2 Goals)

e |mprove Stats Page

e Addrequested features to Ball Arsenal and Event/Establishment
creation

e Create Cloud Sync Feature

e Improve Ciclopes

e |mprove Bluetooth to MMS and MMC



Mobile App (MS2 Achievements)

e  Login/Registration Unmask Passwords Cloud Syncing Feature
e Video Page

o  Updated appto.NET 10

o Recreated video page from scratch
e Ball Arsenal

o  Added missing fields to Ball Class

Button on Account page to Sync
e Allows user to pick either Cloud or

o Implemented edit feature Local to keep
e  Shot Page
o bpdated edit shots e Added Support for Gets, Puts, and
o Cleaned up page reloading logic Deletes
e  StatsPage .
o Implemented logic for calculating Splits and i Updated All SQL Models in the App
Washouts with CloudID

e  CellularCore/Unit Testing
o  CalculateShotType
o  IsSplit



Mobile App (Future: MS3)

Improve Stats Page/shot input

Edit/ update events and establishments
Change app color scheme

Save shots from watch

Update MMS page



Mobile UML Overview

/ Mobile

Implemented

Partially
Implemented

Not Yet Implemented




Mobile UML - Page Models
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Mobile UML - New Video Page

Page Models
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Comentiore: GameineriazeVioublodel

_asappeared - bool

Buotoon)

Eventargs)

ShotPagel)
Onappearigi): veis
OnPinCiked{object, Eventargs)

OnDeiceSelcted{obiec, SeectonChangedEvenifgs)

OnDecsDisconnactadotict, )

OnhccelarometerDaiaResievos(obeet, MetaWiearhcesiromelarData)

SeusGameOuer): vout
GelDounedPisForshol(i)

GelDonredPinsForFrame\eu(shor shot)

OntighsenscbataRoclowod(onect, MeiaWear ghiSensorDatal
OnscanCickedt)

StanScanminghsye)

StopScanningasynct)

UpdateShotBores(): Vo

OnScanTimeouobject, DeiceEveniargs)

Evertangs)

ReladButtonCalors(): Void
OnFouCicKsdlobfct, Everiargs)
OnGutrCickod(cbioe, Eventargs)

OnStarAceslorometorCickad(abioct Eventavae)
OnStophcaslrcmetarClckeatoct, Eventargs)
OnStatGyroscopeCicsosicbioc, Evertags)

OnstopGyioscopeCickas(ovioct Eventavgs)

Eveniags)

sk UpdataGamensync()
Tk Saveshosyncin)

Tk SaveFrameAsync(oool, bool)

ondseppeannal)
OnSendTomateClcked{atiet Eventargs)
OnComeciClckediatiec Eventirg)
OnDsconnectClickogioboct, Evortaigs)
OnsconTimecu(obec, Eveniargs)
OnbevesDiscoverecobiect, DevieEventings)
Stopscamingfsynel)

OnScanClckeobioct, EveniAr)
StascanningAssncl)

SendUssrDataToNsIn)

Task ChecFrames ExisForGame()
Task LoaoExstngGamsData fulRotesn)
HandisEaframed) Vo
ProcessLoadedSholOnefexistngFrame, shtt)
ProcessLoadadShofTwo(exsingFramo, sho2)

ParsostBCRaLObO It

st

OnarchisonReceved(obfet, sing)

sttsg)
Onppeaing): Vi
OnClarsassionClcked(obfes. EventArgs) Vo

OnLoadsiatsClked(obict. Eveniargs)

Eventargs)
OntaligniSansorCicked(otisct, Eventargs)
OnStopLightSenserCickedictiect, Eventrgs)
OnPrebsCickedloiect Eventargs)
OnShouGraphGilcked ciec, Eveiargs)
Ondisagpeaing)

Eatacoount
Conexsiore: Manviewtoce!

userRepository UseiRepostory

EdtacaunPage(UserReposion)
LoadusorDetale(): Vot
OnSaveChangesCickeoiotfec, EventATs)

HastPassword(eing)

APTostPage

OnLoadTostpatoCickun): objoct, EvaniArgs

BlAvsenaRegitationpsge
_baReposiory BaliReposiory

Ball ObsersvableColiscion-Ball
OnslColrsasctedindexChangadiobec
Updatatoxvisbiy() voa

OnReggstrBaiClcked(obict, Eventargs)

SalrsenaPage
batRspostory BalReposiiory

Sl ObsersvabieColictonsBall

el int

Onppearingl-vod

OnAgaBIBICIckediobjec, Eventavgs)

OnaliLsiowSelectonCrangesiabiect, EKnAGE)

Video
sCamerastid -bool

proviouRssoton -0

sRecording -boot

curreniigeoPat - srng
sensorBufeilanager A4 SensorBullebanager
o

_metaWoarSonico - IstaearSenica
- IBuciooLEA A

Videot)

OnAppesing():Void

Cameratiow CanarasLoadad(atiet. Eventices)
ResolutonPcker_SelctstindexChangedsender o)

Cameraview_SizeChanged(sendes,¢)

userD it
Ontppearing) :vid

LondEstabtahmantl) void
OnAddEstablanmenteCicked(obie Eventarge)

OnEstabishmentsSaisciad(cbiec, EvertAge)

EsblsmentRegstatonPage
_EstaslenmorntRoostory EstalsnmontRaposiory
Establshments ObsorsvabieClcton<Esiabishman

userD - int

OrDisaposatingl)
OnsensorDatasavedisonder. )
OnSonsorsaveEror(sender, amoriiossage)
OnContmucusSavesSiared sender, )
OnContnucusSaveCamplee(sender, o)

Task BoginE dernaRecording )

J EncExtomsiRacoring()
OnDevicebisconecte( sonder, macAddress)
UpdatoonnectonSiatusioon)

onmmsComoctoniconGickodtsense, o)

OrRagisterEstabishmentClcked) :void

Eventist
Mol SessionLisVetdods!

sossionGamss Dictonary

Task TryAutoConnectToSavedDeviceAsyncl)
Task UpdaleReoordBiutonStateAsyne)

Task UpdatelaConnectedSiatushsynisConnected)

Videoz

LoadDatansyme: vod
AddEvenobiect, Evertavge) void
OnEvenBattonClcked(obect, EventArgs): vod

EventPopup
_oventRepo EveriRososiory
_ostabRopo EstablnmentRagostory
_owose EventPopupVisutiods!
InttzsCompenent()

Showalen)

ClosoPopup)

SessonPon

_uiewMode SessionLitVienblode!

oncre

SsssonClckediobiect, Eventargs)

ClossPopup)

Listesize>
sCamerastatea - bool

preveutesaluton- Size

isRecarding - bocl

cuttantideoPath - sting

_viooF esroam - FioStrsam

vigeoz)

Cameratisu_PropstyChangedsender )
ResolutenPiker selectodndoxChangedisende, o)
Gameraview SizeChangod(sender, o)
OnRecraClicked(sender, o)

Clesnupstean()

e

CommonResolutions - List<Size>

isCameraStarted - bool

previewResolution - Size

isRecording - bool

currentVideoPath - string

_videoFileStream - FileStream

Video2()

CameraView_PropertyChanged(sender, e)
ResolutionPicker_selectedindexChanged(sender, e)
CameraView_SizeChanged(sender, e)

OnRecordClicked(sender, e)

CleanupStream()

SaveVideoToGallery()

Implemented

Partially
Implemented

Not Yet Implemented




Mobile UML - Page Models

Page Models

Logipage
[ —
_useReposiory UserRepasiory
Loginpage()

OnLognoiKeonct, Eveniares)
VertyPassword(siing. sng)
OnRegserTapped(obiect Eventangs)

MainPage
Contexttors: Mniemblodal
_usaRoposiory UssrReposiory

IsLogooain - boot

Mainpage()

OnLognCickeoiec, EventAras)
OnRegisteCicked iect,Eveniigs)
OnGuestCiskedotiect Eventaigs)
OnirensiClcked(cbiec. EvaniAgs)
OnSessionLCickea(obect, EvontArs
OnBhetoohCickerotiect Eventargs)

OnBhsaohCicked(object Eventivgs)

OnAccountClckediobject Eveninrs)
OnDataCickedtoslect, Evertags)
OnAPIChckedicbjec, Eventrgs)

SofRefreshAsyre)

WatanPage
bl Blstconle

_dapter Whapter

_uichBleSanvie: WatchBloService

_sovioos: ObservableGlkcton<BluctootDevicoatch
_seoctodDevia: BlustootnDovicaWath

_isscanring: bool

isComsciect bot

DalReposiory: BaRepostory

_sessicnRepostory: SessionReposiory

userReposiory: UserReposiory

WaterPage(IachBieSarce)

RegiteiPage
Contexiore Manveutioso!

_userRegostory UserReposicry

Bletatn
—
_adapter: Indapter

RegistePage()
OrRegserClickedobict, Eventargs)

HashPassward(eting)

Account

_dewoos: OposabIECOlbSHON-BSIoODaNE0>
_seectedDevie: BustootDevice

isSecanving: beol

sConnectac boot

_isNavigatigToGraphPage: bool

pr—
Omapseating(): Voxs

OnSignoutClcresiobiec, EveniA)

Data it
MagneiometorData List<SonsciDataPoint=
LghtSensorDeta: List<SersoDaPont
canConnect:bool

Eventaogs)

OnsutsCickedotfct Eventhras)

Snovsge
[ ———————
_hashppoated -bood

Snotpsgel)

Onppeatngl) Vot
OnPrGlskediobect, Evertaigs)
OnMenCicked(object Eventivgs)

canStarncooiorometor bool
canStarGymoscope: bool
[ ——

canSirtighiSensor boct

BalAsens Regsratonpage
_balRcposiory BalReposiory

Balls ObsersuableColector<Ball>
OrBalColoSalectadingerChangsdobiect, Evenlgs): vod
UpdateHaxvaiity( vod

OrRegierBalCickes(obect, EveniATgs)

BalAsensage
belReposiory BaiReposiory

Balls ObsersvaslaColacton<al>
user - int

e ——
OrAdsBaIBCICkedlobjct, Evertares)

rBalkLisviowSoloctnChanged(obet Eveniargs)

EstblshmontPage

Video
{sCameraStartd - boot
proveuRssauton - 520
IsRecoraing -boo!
curentvideoPatn - sting

sensolBufiatianager -ATA SensorBueranager
A _mataiteasSenvs - MetaWesrSeriice

_blo-Betooinl£A A
Video()

Onappearing(: vols

Cameraview CamrasLoaded(obict Eventargs)
Resaltonp cker_SelectedindexChangedisender, )
Cameraview_SizeChanged(sender, o}

OnRecordClcked(sender, o)

Bustoom)
OnPageAppearngioviect, Eventargs)

Estabishments ObserevableCalcton<Esiabishrant>

usar - int

OnDevicaDiscomected(biect, i)

OnAcoolerometeiDataRoceve(oboct MetawoarAceelerometeiData)

0nGyroscopeDataReciovs(obsel, MetaliearGyroscopeiat)

SetlsGamecri:vols
GotbonnedpinsFarshoti)
GelDownecPinsForFrameVien(shor shor)
GalDownecPinsTlaFrams(snor)

UpdatashotBores( Vors

OnlightSensaataRadevedotiect MetaearishtSensoigy

FDovioDiscovorod obect, Do OB oAATE)

OnsoanTmeouiooject DevosEentars)

| Eventangs)

ReloacButonColors(): Void
OnFouCickedotiect, Eveninigs)
OnGutiorCickod(obioct, Eventavas)

OnStarczsloometorCicked{obioct Eventargs)
OnStopAscaeromaterCiediatios, Eventhrgs)
OnStartGyroscopsCickediobiec, Eventargs)

0nSl09GoscopsClckadiobiot Eveniars)

Eveninrgs)
\ Eventavge)

S

Task
Task SaveShoseiry

Task SaveframeAsync(boo,booh

Onbisappearinot)
OnSendToatchClcked(cbiect EvertArgs)
OnComectCickedbiect Evertargs)
OnDiscomeciCickedlobict Eventarcs)
OnScanTimeautobiec, Eventavge)
OnDevikeDiscoverediobiec,DeviosEventargs)
Swpscanninghsynet)

OnScanCickadotioct, EvortAras)
StarScamingAsyncl)

SendserDataToatn

Task CheckiFramesisForGame()
Task LosdExngGameDataRsiosh)
HandiEdframe() Void
PracessLosedSholOne(exisingFrame, shor)
ProcessLoadedShotTcxisingFrame. shoi2

ParseShaiBoxvala(bov: nt

stats

OnwatensonReclevea(coject, sg)

stsl)
OnRopasing( Vois
OnClearsessionGickod{objct, EveniATgs): Volo

OnLcasiasCickes(objet, EventATS)

OnStopLighSensorCickediobict, Eventavgs)
OnProbecichodicbioc, Eventhrgs)
OnShanGraphGickodotiedt Eventargs)
Onbisapooatingt)

Edtocount
Gontetstre: ManVioutrodel
userReposiory UserRepostory
EdiAccouniPage(UserReposion)
LoadsaDotas(s Vid
OnSaveChangesGiexodioniect, vontATe)

HasPassuordating)

AeMosPage

OnLoagTesDatsGckedty aboct, Evaniaigs

LosdEaabisnments)  void
OnadcEstablshmontaCis PrArse)

Pcteattiect, Evemags)

EsiblehmenRegitiatonPage
_EstablshmontRopostory EsablstemonRapasiory
Estavlstments ObseravaskColooton<Estabisnmart>

useriD-int

Tosk SaveAndUploadidsosyncideoPa

OnDisaopeatiog)
Fiondor,

ISensorsaveEror sender. eroressage)

OnContnuousSavestared( sender, <)

OnConiinuousSaveComplet(sender )

sk BeginExtemalRecardngl)

sk EndEstmalRecorting)

OnDevieDisonecid sender, macAddress)

UpdatsConnectonSttuscen()

OnmmsConnoctoniconcickodtsonc, o)

OnRegste EsisblahmentClcked) - vod

Eventint
Veuttodel SessonLstientodel
sessionGarmes Dictonary

[ —

AddEvei(tice, Eventhrgs) void
OnEvenButonClcked(cblect, EveriAge) wid

EvertPosup
_oveniRepn EventRepositcry
_ostabRopo EstabishmantRoposiory
_viowtdodel EventPopup\eutiods!
InialzeComporent()

Shouent)

GlosePosupl)

[——
_viewliodel SessionLstVewlode!
OnCreatsSessionCicksclosiect, Eveniros)

GlossPosipl)

sk TryAutaConnect ToSavedDeiceAsync()
Tk UpdateRcordButonsiatoAsyncl)

sk UpcatalsConrectodS atiaAsync{sCamnected)

Vidso2
CommenResoutons - List<Sto>
IsCamerasiariod-bool

preveuResouton - ize

isRecarcing - bool

curanvideoPatn - sting

_dosFleStreom - FlStieam

ez

‘Cameraview_PropertyChangedsendsr, )
ResoltonPcker selecledindexChangedisander, o)
Cameraview SizeCnangestsendr,¢)
OnRecondCcked(sender, <)

Clanupsteant)

SaveVideaToGalery()

ShotPage
ContextStore: GamelnterfaceViewModel

_hasAppeared - bool

ShotPage()

OnAppearing(): Void
OnPinClicked(object, EventArgs)
OnNextClicked(object, EventArgs)

OnCommentClicked(object, EventArgs)
SetlsGameOver(): void
GetDownedPinsForShot(int)
GetDownedPinsForFrameView(short, short)
GetDownedPinsTotalFrame(short)
UpdateShotBoxes(): Void
ApplyFirstShotColors(ShotPageFrame)
ApplySecondShotColors(ShotPageFrame)
ReloadButtonColors(): Void
OnFoulClicked(object, EventArgs)
OnGutterClicked(object, EventArgs)
OnSpareClicked(object, EventArgs)
OnStrikeClicked(object,EventArgs)

Task UpdateGameAsync()

Task SaveShotAsync(int)

Task SaveFrameAsync(bool, bool)

Task UpdateScore()

Task ChecklfFramesExistForGame()

Task LoadExistingGameData(fullRefresh)
HandleEditFrame(): Void
ProcessLoadedShotOne(existingFrame, shot1)
ProcessLoadedShotTwo(existingFrame, shot2)

ParseShotBoxValue(box): int

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 - Ball Arsenal Update

10:13 G

< Ball Arsenal

(o} Filter

TestBall1

MFG:

MFG Name:

Serial Number: N/A
Weight: 12 lbs
Coverstock: N/A
Core: 13

Color: N/A
Comment: N/A

Josh's Ball

MFG: Ball Company
MFG Name: Ball
Company

Serial Number:
38484939

Weight: 12 Ibs
Coverstock: resin
Core: soft

Color: Blue
Comment: My Ball is
amazing

L

10113 2C LRSI 1 00)

é

Ball Registration
Ball Company

Serial Number
38484939
Weight

12

Core

soft
Coverstock
resin
Color

Blue
Comments

My Ball is amazing

Save

< @] [




Mobile App - Shot Page

M9 ERS «

3/25/2026 11:17:39 AM

Strike Ball Strike Ball

Spare Ball

Spare Ball




Mobile App - Video Pages

M2ER N A

{Width=1920 Height=1080}

{Width=1920 Height=1080}




Mobile App - Stats Update

10117 2C

Stats

Strike: 64%
Spare: 18%
Open: 18%
Split: 9%
Washout: 9%

GameAverage: 204.00

Close




Mobile App - Account Page

10:50 O OO

é

Syncing with cloud...

1051500 -

Accolint

Cloud data differs from your local
data. Use cloud data or keep local d...

Use cloud
Keep local

Cancel

Phone Number: N/A

Hand:

12:34 © SPINE @37

= SQL Database

Source

Local

Table

Shot

Shot (Local): 14 row(s)

Delete Local Data (Keep Users)

Delete Cloud Data (Keep Users)

Shot #14  Delete

Shotid: 14
ShotNumber: 2
Ball: -1

Count: 1
LeaveType: 192
Side: null
Position: null
Frame: 2
Comment:
Speed: null
Stance: 0
CloudID: 50







Database Schema
. i

Establishment Table

Ball Table

J/ Session Table
Shot Table

Game Table

(—

5

Event Table
Frame Table




Cloud (MS1 Goals and Accomplishments)

e Get Mobile Sync Feature Working
o  Update Mobile User to have auth Token
o  AddDeletes
o  AddPOCOs so Cloud is Uniform
o  Add MobilelD in cloud Tables

e Implement changes for Pi team



Cloud (Future: MS3)

e Update all the Tables to be Correct with the Mobile App
e Update Deletes to just mark some data as “Deleted”
e Fix any other issue that arises






Smart Watch UML
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Smart Watch UML (Expanded)

uses state

«Uls
© ShotinputPage

o © mitiaPins: List<bool>
= © FramePage © recentShots: List<Shot>
© GamePage © shotNumber: int
0_sessionControter: SessionControlier © frameShotindex: int
©_sessionContoller: SessionControlier 0 _viewFrameindex: it o rameNamber. it
©_acsveGame: int 0_frameSelectMode: boo! o mitiaitany
0 _gameSelectMode: bool o frameColorPasette: List<Coloe> & niatmpact: double
© gameColors: List<Calor> 0 _controlier: PageControlier o initiaiBalt Int
navigates (swige) o mitialSpeed: double
- e B g | A
Ul ame navigates (swige) rameShel [ | o miiarTarget: doubie
© HomePage e /m”,- void 2 e void o inilalBregkPoRt: double
= ble: BLEManager SessonsPage nierGameSelecson() void enterFrameSelection(): void © startinPost: bool
navigates xitGameSelection(): void i rameSelection(): void o initialisFout bool?
o naSiala(y vom bulkd(): Widg selectGame(int): vkt selectFramefint): void o balls: List<Ball>?
 bulld(): Wi #_stanEventSession(k void GameSelectionOveriay npua]‘Snomuth“ void
.munnnELEll Future<void> u _startAnonymousSession() void BowingGame FrameSelectionOveri budd(): Widget
- - BowlingFrame bulidRecentmpactLabeis(): List<String>
builsRecentStanceLabels(): List<String>

buldPinDisplay(bool. bool, double, bool): Widget
buiidPinNumbered(int, double, bool): Widget
buldStanceSiider(double) Widget
buldDualSpeedPickers(). Widget
buldVerticalListPicker(): Widget
‘showBoardPickerDialog(): void

subm () void

onPageChanged(inty void

60 vSettingsPa

@ ble- BLEManager
0 isDarkMode: bool

© build(): Widget

creatas session

montos

= | ' ' X

X
© o \ P
GameSession P Shot
~——|_ [¢sessionia: Strng Oama o) 3 shotNumber: mt
|9 o startTime- DateTime o gameNumber: int © balt: int
o endTime: DateTime? © scare: int ‘o trameNumber- int © numOPinsKnocked: int
— ] | o1scompiete: boot © starsngLane: int olane: int o pins: int
© numOtGames: int contains © lanes: List<int> contains | o shots: ListeShat> o impact: double
| 4! o balls: List<Ball> T | o frames: ListcFrame> d 70 [ 5 sComplate: ool o stance: doudle
— o games: List<Game> e G o DO AL \%r o lmgat: double
o newSession| s-mg Gamsnwn © currentFrame: Frame? © copyWENShot{Shot): Frame b
o activeGame: Game’ © BComplete: bool o toJson();: Map<Siring. dynamic> °:’D“°'-‘“°"°"‘
& Completes essionty vo © WJson(): Map<Siring, dynamic o irom son(Map)- Frame o Sametium:
o todson() lnp(SHlnu‘ﬂynnmln o fomJsoniMapy Game S & IsRaadOsly: bool
(o immizoniiect GameSenion | o foulit: int
s board: int (getier)
o isFoul: oot
* = o pinsStanding: int
© ccointrant o pinsState: List<boot>
o sessionld: int © bulidP na(Listchool> booly: int
o eventName: String @ impactToBoard{Swing): int
o rameumber it o oncodeToBRary(sessionid, gameNumber, gameScore): List<int>
© gameNumber: int o decodeFromBinary(Listcint>): Map<String, dynamic>
5 o ShoNumbar. int Jsan(): Map<Sting, aynamic>
Lparaes Stri  fromJs:

o gameCount int
o previousPins: String

© userld: String

omBinary(List<int>): AccountPacket?|




Smart Watch UML (Expan

[Conmraiars\

«Controlers
PacketQueuve

0 _queue: Queue<Shot>
0 _processingTimer: Timer?
o instance: PacketQueue

° void

o dequewe(): Shot?

@ peek(): Shot?

olength: int

o iIsEmpty: bool

8 _startProcessing(): void

«Controters
SessionContoller

e

A

o currentSession: GameSession?

© _activeGamelndex: int

© _activeFrameindex: int

© _activeShotindex: int

© defaukStanceByLane: Map<int, double>

o defauliTargetByLane: Map<int, double>

o defaulEreakPointByLane: Map<int, double>
o _instance: SessionControlier

© activeGamelndex: int
© activeFrameindex: int
© activeShotindex: int
°
° ): void
° ¥ vaid
o inmializeAnonymous(): void

@ setActiveGame(int): void

o setActiveFrame(inty void

o updateShot{Shot) void

© getinstance() SessicaController

«Controlers
LocalCache

© saveSession(GameSession): void

o loadLastSession|): GameSession?

o loadAIUnsent(): List<GameSession>
o markAliSent(): void

o clearCache(): void

«Controllers
BLEPacketControiler
oisTransmitting: Rx<bool>
o currentPacket: Rx<int>

o totalPackets: Rx<int>
o lastError: Rx<String?>
© PACKET DELAY MS: it

OverBL

©
o getProgressPercentage(): double
tStatisMessage(): String

cal
I
uses!
manages
r——
ersiats
ancodes I
«Controers
BLEManager
© sAdvertising: Rx<bool>
© gattReady: Rx<bool>
© BConnected: Rx<bool>
° 2 4
°
o _incoming8u List<int>
0 _lastChunkTime: DateTime?
Flutterl ugie recan

e
0 _channel: MethodChannel
e nitGattServer(): Future<void>

|22 o startAdvertising(): Future<void>

o stopAdvertising(): Future<vold>
° Ist<int>):

o sendlsonToPhone(Map): Future<void>
u _handieNativeCals(MethodCall): Future
u _tryParseAccountPacket(List<int>k void
u _tryParsesonPacket(String): void

u _showl g. String):

P4

ol

ded)

m _getNextTwoShots{List<Frame>_int): int

e
|Ul|lllhs\
© Uity
BowlngScorer

o cakulateGameScore(List<Frame>_ inty int

o caloulateFrameScores(List<Frame>_ int): List<int>
s o getFrameOuicome(Frame): S

u _getNextOneShotiListcFrame>, int): int -

g



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/I0S Launcher - Emulator

\ Flutter . Dart

Tools and Technologies




Smart Watch (MS2 Goals)

e Fully functioning initial handshake
Establish packet composition
e Build and unpack packets

o  Shot packet - sending per shot

o Account packet - coming from phone after connection established
e Further refine new Ul changes

o New board inputs

o  Refactor variables

o Cleanup
e Game page functionality

o  Scoring



Smart Watch (MS2 Achievements pt. 1)

Phone Side:

e Mocked and built initial account packet .
o Sends user data from database e Receive and parse account packet

o Send on connection Do M(tarﬁetd V’\c”thdex/lf]tmdg mé)djla?d workflow
e NET10updates ° eprecated test code/hardcoded values

. . Mocked and built shot packet
Fixed vid d
o ixed video page comman o Shot objects

e Watch page changes L
o  Sent onsubmission
o  Default watch for account T —

o Name shown when scanning e Ul updates for session page —_—
e Phone parsing of incoming shot packet Game page logic working

. o  Connected to session being sent
O
Parses and puts in log o  Game scoring on watch Available Devices:

Watch Side:

Smart Watch

Default Watch

Connect to Galaxy Watch7 (Y1HH)




Packet Type, 1 byte
- Version
- V1, 1-127, upper bit (128) signifies a
second byte (0/1, T/F) 1 byte
- V2, if needed for more space, 1 byte
- Packet Length, size of packet, 1 byte
- Shot
- Session ID, 4 billion max num/ 4 bytes
- Game, 0-31, 5 bits
- Frame, 0-11, 4 bits
- Shot #, 1 or 2, 1 bit
- Ball ID, 63 num max, 6 bits,
(Game/Frame/Shot/Ball ID = 2 bytes)
- Pins, 10 bits, foul as bit 11, 2 bytes
- Stance, 100 max, 1 byte
- Target, 100 max, 1 byte
- Break Point, 100 max, 1 byte
- Impact/board, 100 max, 1 byte
- Ball Speed, max 250 (25mph), 2 byte
- Ball speed is x10, so 15.5 ->
155
- Lane #, 160 ish, 1 byte
- Game score after calculating - 3 bytes
- 22 byte payload + 1 byte padding

ACCOUNT

Packet type, 1 byte
Version
- V1, 1-127, upper bit (128) signifies a
second byte (0/1, T/F) 1 byte
- V2, if needed for more space, 1 byte
Packet Length, size of packet, 1 byte
Session ID - 4 bytes
Event Name - variable bytes
Primary Hand - 1 byte (0 = left, 1 = right)
Frame Number - 4 bytes
Game Number - 2 bytes
Shot Number - 2 bytes
Game Count - 2 bytes (number of games in
session)
Previous Shot Pins - 2 bytes
Current Game Score - 4 bytes
Ball Count - 1 byte
For Each Ball:
- Ball ID - 4 bytes
- Ball Name - variable bytes
Username - variable bytes
User ID - 4 bytes

I/flutter (20826): WATCH SESSION: Sending shot packet (23 bytes):
I/flutter (20826): WATCH SESSION Packet hex: ©x03 0x01 0x00 0x17 0x00 Ox00 0x00 0x04 0x09 0x47 0x00 0x40 @
Ox2c O0x22 Ox00 Oxa5 0x01 Ox11 Ox00 0x00 Oxe0

: 101, current butter: 10

(20826): WATCH BLE *** COMPLETE ACCOUNT PACKET (©x@1) RECEIVED ***
I/flutter (20826): WATCH BLE Packet hex: ©x01 0x@1 Ox62 0x04 0x00 0x00 0x00 Ox68 ©x75 0x63 Ox6b 0x73 0x42
0x64 Ox61 Ox79 Ox00 Ox01 Bx02 Ox00 0x00 Ox00 0x01 Ox00 0x02 Ox00 0x01 Ox00 Oxc8 Ox00 0x08 Ox00 Oxe0 ©x00 O
X04 0x05 0x00 Ox00 0x00 Ox62 Ox69 Ox67 Ox62 Ox61 Ox6C OxX6C Ox73 Ox00 Ox06 Ox00 0x00 Ox00 Ox68 Ox75 Ox63 Ox
6b ©x79 @x63 Ox68 Ox65 Ox65 Ox73 OX65 Ox00 0x07 Ox00 0x00 0x00 ©x73 ©x74 Ox72 Ox69 Ox6b 6x65 0x44 0x61 Ox7
4 0x00 Ox08 Ox00 Ox00 Ox00 0x73 0x70 Ox61 Ox72 OX65 Ox44 Ox61 Ox74 Ox00 Ox63 Ox68 Ox75 Ox63 Ox6b 6x00 6xe3
0x00 O0x00 0x00

30777 30823
30777 30823
30777 30823
30777 30823
30777 30823
30777 30823
30777 30823
30777 30823
30777 30823
30777 30823

PHONE BLE RECEIVED > 03 @1 00 17 00 00 00 04 09 47
ParseShotPacket: PacketType=@x@3, Version=0x@1 @x00
ParseShotData: Shot packet parsed successfully:
Session ID: 4
Game: 1, Frame: 2, Shot: 2, Ball ID: 7
Pins Standing: 7 (@x@4@), Foul: @
9.0, Target: 21.0, Break Point: 22.0, Impact: 17.@

app_processea:
app_process64:
app_process64:
app_process64:
app_process64:
app_process64:
app_process64:
app_process64:
app_process64:

app_process64:  Game Score: 17




New Pages

Home

Frame 4 — Shot 2

Waiting to pair...

Offline Mode

New coloring on second shot New coloring + Info Bar Home page **Sessions page

Settings

Disconnected

Remove Game .
. Settings page
Remove confirmation Remove Game 17

Cancel




Smart Watch (MS2 Achievements pt. 2)

e Refactored shot model

o Reflects new input

o  Now records Stance/Target/Breakpoint/Impact as board numbers
e Impact name/board mapping

o  Displays the full or abbreviated name, but is recorded as a number
e Updated shot input Ul

o  Fixed some colorings/spacing/text sizing

o  Polished popups

o  Made all buttons match theme better

o  Stance and speed persists from previous shot
e Added Recent Results Functionality

o Pulls last 3 shots, if any, from that given shot number (1/2)

3
nt ball;
nt numOfPinsKnocked;

1 double impact;

nal double stance;
nal double target;

1 double breakPoint;

al double speed;

int frameNum;
int lane;
1 bool isReadOnly;

Stance

23 S

22-0

Recent Results

Last 3 Impacts

Labt 3 Stances



https://docs.google.com/file/d/1qZ_0mOmfVRtPDOMcWXRavVEY8WbRRVyi/preview

Updated Ui

Recent Results
Select Ball

Last 3 Impacts Stance

Pocket

Target

Last 3 Stances
pal

Breakpoint

Lane 2 =

Pocket

Record

Submission of Shot

—_



Smart Watch (Future MS2)

) e Unpack shot data on phone
e Integrate Bluetooth Packets into the Queue o  Putdatainto database

o All comms from the watch goes through the ® Add to database

queue o  Date and time for events
o Logic to keep retrying if a packet fails to send o Lane

o Basic logic for writing packets to local ° Settings page

‘ storage o  Add functionality for Light/Dark

e Fix Recent Results to work fully o Logout

o  Edgecases e  Stopfrom watch to phone

o Use with updated workflow o End of game

o Bugfixes o  Manual
e Infobar e Update Ul on phone side

o Adjustinfo o  Show shots sent

o WIKI page

e SO MANY TESTS



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




