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Implementation of Raspberry Pi Rhythm Game using UART

Communication in the different Operating Systems
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Electrical and Electronic Engineering, IT College, Kangwon National University, Chuncheon, Korea
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[Abstract]

In this paper, we implement the rhythm game using UART communication in the different Operating systems of Raspberry
pi 3 using Linux Operating system and PC using Windows Operating system. The implemented rhythm game is operated in PC
of Windows Operating system which receives the source made in the Raspberry pi 3 as input value. Through the experiments of
the implemented rhythm game, we can find the baud rate with the fastest response time among baud rate values which are
necessary for UART communication and can explore and analyze the response times which are varied by PC performance. As a
result, we implemented a rhythm game with the fast response time by using UART communication in Raspberry pi 3 and PC with
different Operating systems and confirmed the desired normal operations.
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Fig. 1. Transmission/reception mode of UART data
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# Pin Definitons: raspberry pi3 pin numbe:
# 1P pin num
Broadcom pin 05 (P11 pin 29}
Broadcom pin 06 (P11 pin 31)
Broadcom pin 12 (P1 pin 33)
Broadcom pin 19 (P41 pin 35)
Broadcom pin 26 (P1 pin 37)
# 2P pin num
Broadcom pin 17 (P1 pin 11)
Broadcom pin 18 (P1 pin 12}
Broadcom pin 27 (P1 pin 13)
Broadcom pin 22 (P1 pin 15)
Broadcom pin 22 (P1 pin 16)

¥

# Key Definitons: UART serial write key
# 1P Key

# GPIO setup -
Set pin numbers as
input

!

# Serial setting
Configure the serial
communication
Baud rates = 115200

S

18 4. UART &4 0|88 =Zf
AT2|E - Mot

Fig. 4. Key operation control using UART communication
(Raspberry pie algorithm - Declaration section)
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Fig. 5. Key operation for UART communication (Raspberry
pie algorithm - Execution section)
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# iKey Definitons: DirectX Key Code
1F Key
KEY_LU1 = 0x10
KEY _RUT = Ox12
KEY_LD1 = Ox2C
KEY_RD1 = 0x2E
KEY _C1 =0x1F
# 2P Key
KEY_LUZ = 0x47
KEY_RU2 = 0x49
KEY_LD2 = Ox4F
KEY_RD2 = 0x51
KEY_C2 = Ox4C

l

&7 Hoi(PC 2xz2|E)

Directx 2| Scan Code AHS
hitps-/istackoverflow comiguestions/1448001 3/simuiate-python-
keypresses-for-controlling-a-game

hittp-/fwasne gamespp. com/dire cb/directinputiKeyboardScanCodes himl

# Serial setting -
Configure the serial
communication.
Baud rates = 115200
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Fig. 6. Key operation control using UART communication
(PC algorithm - Declaration section)
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Fig. 7. Key operation control using UART communication
(PC algorithm - Execution section)
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Table 1. Characteristic Comparison between two language
systems

C Python
productivity low productivity high productivity
complication high complication low complication

1 void Interface();  // #I<1 3P

2 void Map(); 11 A

3 void PrepareGame();// A1 <=H]

4 void gotoxy(int x, int y); /| 3 o5

5 int RandNum(); /| MG e

6 /1P

7 int upL(int n); I BT N(DELTHE)

8  int upR(int n); VA ARy ‘jﬂﬂ )

9 int C(int n); /(R E

10 intdownL(intn); / %ﬁokﬂ(%%‘—é}drﬂ% 1)

11 intdownR(intn); / "3I7)(DZ3IHE)

12 //2P

13 int upL2(int n); I (QESEHE)

14 int upR2(int n); /TN LEFSEHE)

15 int C2(int n); 1R E)

16 int downL2(intn); // W7 (FEHAHE)

17__int downR2(intn); // "7 |(D53IHHE)
O3 8. C 202 Y HES fIgh &2 FE o

Fig. 8. Example of source code for game buttons in C
language
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1 # Pin Definitons:
2 # 1P pin num
3 LULl=5 #Broadcom pin 05 (P1 pin 29)
4 RU1=6 # Broadcom pin 06 (P1 pin 31)
5 LD1=13 # Broadcom pin 13 (P1 pin 33)
6 RDI1=19 # Broadcom pin 19 (P1 pin 35)
7 Cl1=26 # Broadcom pin 26 (P1 pin 37)
8  #2P pin num
9 LU2=17 # Broadcom pin 17 (P2 pin 11)
10 RU2=18 # Broadcom pin 18 (P2 pin 12)
11 LD2=27 # Broadcom pin 27 (P2 pin 13)
12 RD2=22 # Broadcom pin 22 (P2 pin 15)
13 C2=23 # Broadcom pin 23 (P2 pin 16)
a3 10. 2|5 A HME(Pythong 0|83 7|l HE,

LEELQO])
Fig. 10. Rhythm game creation (game button with Python,
software)

¥ 2. 2k=H|2/Zo] GPIO Header
Table 2. Raspberry Pie GPIO Header

Python|WiringPi Name P1 Pin Name WiringPi[Python|
(BCM)| GPIO Number, GPIO_|(BCM)
3.3vDC 1] 2 |5v DC Power

Power
GPIO02
8 (SDAT. 12C) 3 | 4 |5v DC Power
GPIO03
9 (SCL1. 12C) 5|6 Ground
GPIO04 GPIO14
4 | 7 leriogek)| ‘[ 8] (xpo) s
GPIOT5
Ground 9|10 (RXDO) 16
GPIO17 GPIO18
71 9% lerioceno| | " |Griogenty| 1 | 18
GPIO27
27 2 (GPIO_GEN2) 13114 Ground
GPIO22 GPIO23
22 | 3 laprio_gens) '°|"®|GPio_gena) 4 | 23
3.3vDC GPIO24
Power 17]18 (GPIO_GENS5) 5 24
GPIO10
12 (SPL_MOSI) 19120 Ground
GPIO09 GPI025
(13 sPLmiso) |2 %?|pio_cens) & | %8
no
GPIO11 GPI008
Wff;y (sPCLK) |23|?*|(spiceony| 1°
GPIO07
Ground |25]26 (sPLCELN)| 1
ID_SD (12C ID ID_SC (12C ID
30 [ "eeprom) | 27|28 EeProm) | °!
5 21 GPIO05 29|30 Ground
6 22 GPIO06 [31[32] GPIO12 26 12
13 23 GPIO13 [33[34] Ground
19 24 GPIO19 [35[36] GPIO16 27 16
26 25 GPIO26 [ 37]38] GPIO20 28 20
Ground [39]40] GPIO21 29 21
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Table 3. Approximate response rate according to the
baud rate values
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Category serial Baud rates value (Agre)rs(?z:nsaeteti?nie)

Case 1 115200 0.2 sec

Case 2 57600 0.4 sec

Case 3 38400 0.5 sec

Case 4 19200 1.1 sec

Case 5 4800 1.5 sec

Case 6 2400 2 sec

Case 7 1200 2.5 sec
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Table 4. Approximate response speed according to PC

performance
PC performance Respon.se opu
Category (Baud rate’]s1 5\/2‘933? = (Appmx"trt:i%? i
Case 1 laptop 0.2 sec 1.7
Case 2 Desktop(Low performance) 0.1 sec 35
Case 3 Desktop(High performance) 0.1 sec 41
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Table 5. Each specification and information of the
compared PCs

Option Specifications and Information

Processor : Intel(R) Core(TM) i3-4005U CPU
laptop @ 1.70Hz 1.70GHZ
Installed memory(RAM) : 4.00GB

Desktop Processor : Intel(R) Core(TM) i5-8500 CPU @
(Low 3.5Hz(12 CPUs), ~ 3.7GHZ
performance) Installed memory(RAM) : 14GB

Desktop Processor : Intel(R) Core(TM) i5-8500 CPU @
(High 4.10GHz 4.10GHZ
performance) Installed memory(RAM) : 16GB
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