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Ultimate-Game Automatic Trace and Analysis System Using IoT
Lim Jea Yun'

ABSTRACT

In this paper, by applying IoT technology to the Ultimate game, which is one of the games using Flyingdisc, the process of the game
is traced based on the players and the flyingdisc, and a comprehensive relationship analysis between players is performed on the results
of the game. A WiFi module with built-in GPS is attached in the players and flyingdisc. The player's ID, latitude/longitude values received
from GPS and time are stored in the database in realtime during the game. Process informations of the game is also stored in the database
at the same time using mobile Ultimate game App. Based on this informations after the game is over, we developed a system that can
perform comprehensive analysis of the game contents. By using the informations stored in the database, the player-based game process
and the flyingdisc-based scoring process are visualized in the virtual playground. Various game result informations for players are
graphically analyzed using Python.
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Fig. 1. System Configuration
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Fig. 2. WiFi based GPS Module

Field Type Alignment Key Null  Default
Pids varchar(10) utf8_general_ci NO None

Lat varchar(20) utf8_general_ci NO None

Lon varchar(20) utf8_general_ci NO MNone

Dates wvarchar(30) utf3_general_ci NO None

(a) DB structure

Pids + Lat Lon Dates

Al 37.600611 127.080450 2021-06-26 13:30:32
A2 37.600568 127.080476 2021-06-26 13:30:32
A3 37.600456 127.080532 2021-06-26 13:30:32
A5 37.600395 127.080565 2021-06-26 13:30:32
A6 37.600352 127.080592 2021-06-26 13:30:32
A7 37.600672 127.080420 2021-06-26 13:30:32
A8 37.600511 127.080500 2021-06-26 13:30:32
B1 37.600634 127.080930 2021-06-26 13:30:32
B2 37.600682 127.080905 2021-06-26 13:30:32
B3 37.600586 127.080955 2021-06-26 13:30:32
B4 37.600730 127.080875 2021-06-26 13:30:32
B5 37.600438 127.081039 2021-06-26 13:30:32
B6 37.600537 127.080983 2021-06-26 13:30:32
B8 37.600486 127.081010 2021-06-26 13:30:32
DC 37.600688 127.080907 2021-06-26 13:30:32

(b) DB contents

Fig. 3. GPS based DB Structure



Table 1. Ultimate Game Events

Events Description
I (Intercept) Intercept Flyingdisc
P (Pul) Initial Flyingdisc Draw
D ( Drop ) Droping Flyingdisc
G ( Goal ) Catch FDI within the Goalline
F ( Foul ) Foul during the game
B (Blocking ) Blocking Flyingdisc
O (OB) Outbound Flyingdisc
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Fig. 4. Mobile Ultimate-Game Tracing Mobile App.
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Field Type Alignment Key NULL Default
Times varchar(20) utf8_general_ci NO None
Lat varchar(20) utf8_general ci NO None
Lon varchar(20) utf8_general ci NO None
TeamName varchar(20) utf8_general_ci NO None
Player varchar(10) utf8_general ci NO None
State varchar(10) utf8_general ci NO None

(a) DB structure
Times Lat Lon TeamName Player State

2021-06-26 13:30:46  37.600680 127.080920 Bleam 2 P
2021-06-26 13:30:51 37.600644 127080694 ATeam
2021-06-26 13:30:53  37.600453 127080790 ATeam
2021-06-26 13:30:56  37.600452 127080882 ATeam
2021-06-26 13:31:04 37.600376 127.080992 ATeam
2021-06-26 13:31:06  37.600376 127.080998 Bleam
2021-06-26 13:31:10  37.600474 127.080987 Bleam
2021-06-26 13:31:13  37.600545 127.080918 Bleam
2021-06-26 13:31:17 37.600549 127080917 ATeam
2021-06-26 13:31:21  37.600606 127.080919 ATeam
2021-06-26 13:31

~N U = W o N e N W
[ B — BT, B SR & BN R R e)

3:31:24 37600610 127.080973 Aleam
(b) DB contents

Fig. 5. MySQL DB Structure for Ultimate-game Process
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int px1, pyl;
int px2, py2;

float calculateAngle() {
R float dx = px1 - px2;
R float dy = pyl - py2;
6=atan— double radian = Math.atan(dx / dy);
R float degree = (float) (57.295779513082323 * radian);

Rx

return degree;

}

Fig. 6. Angle Computing Algorithm
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public void RotateAngle(float d, float x0, float y0,
float x1, float y1) {
float cx, cy;

float dX = x1 - x0;

float dY = y1 - yO;

double rad = Math.abs(Math.toRadians(d));
float cosD = (float) Math.cos(rad);

float sinD = (float) Math.sin(rad);

if (d>=0) {
cx = dX * cosD + dY * sinD;
cy = dY * cosD - dX * sinD;
} else {
cx = dX * cosD - dY * sinD;

y = dY * cosD + dX * sinD;
}
NX= x0 + cx; NY = y0 + cy;
}

Fig. 7. Area Coordinate Rotation Function
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Fig. 8. Area Coordinate Rotation Result

=

Fig. 9. Coordinate Moving, Scaling Result

Table 2. Real & Relative Coordinates

Real Lat, Lon Cords. Relative Cords.
Latitude Longitute X Y
37.600269 127.080322 107 225
37.600593 127.080207 107 1382
37.600360 127.081109 1956 1382
37.600746 127.081036 1955 224
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Fig. 10. Mobile App Tracing based on Fig 3. DB Data
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Fig. 11. Mobile App Tracing for Ultimate Players
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Read Game Information datas
from DB for Game States

l

Virtual Playground Mapping
based on Playground's LON/LAT

Player-based trace Flyingdisc-based trace
Select Trace

Read TimeU StartTime,EndTime
LasiTime=EndTime-StariTime
CurTime = StartTime, Times = 0
NexiTime = StariTime + TimeU

Y
LastTime = Times End

Read LON/LAT and Mapping
for 14 players & Flyingdisc
at CurTime, NextTime

+

Interpelate Mapped Pesitions
between CurTime and NexiTime

DB for Game States
(Players, LOM/LAT,
Times, etc }

Read LasiGoal
TotalGoals = LastGoal + 1
Goal=1

Y
TotalGoals = Goal End

Read LON/LAT and Mapping for
game states until Goal

‘ Display all mapped position for

Display 14 players & Flyingdisc each Flyingdisc and player on
positions from CurTime to Virtua Flaylground

MexiTime on Virtual Playground

¥
Times += TimeU

CurTime += TimeU

MextTime += TimeU
Fig. 13. Ultimate Player-based & FD-based Trace Flowchart
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Fig. 14. List Type Information for Game Process
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Fig. 15. Relation Network between Players
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Fig. 16. Goal Results for Players
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