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7158 &4 ER0| Chet &AM 2B(F2h)
No a4 SIUE (232l ino) a4 MR 43
01 | Joystick_01_Debug_01 A2|g ZEE S5 AR 23 Y 2J5]7]-(1)
02 | Joystick_01_Debug_02 A2|g ZEE S5 HAIA] 23 Y 215]7]-(2)
03 | Joystick_02_Variable Ha ALY 237
04 | Joystick_03_String_01 AEY(ZAHE) MY 245]7]-(1)
05 | Joystick_03_String_02 AEY(ZAHE) MY 245]7|-(2)
06 | Joystick_04_Pio_01 CIAE .25 A8Y A5|7|-(1)
07 | Joystick_04_Pio_02 CIAE 259 AEY A5|7|-(2)
08 | Joystick_05_SPI_Adc_01 ofg=1 4 T ALY 4317|-(1)
09 | Joystick_05_SPI_Adc_02 ofg=1 4 T ALY 2317|-(2)
10 | Joystick_05_SPI_Adc_03 ofg=1 4 T ALY 24317|-(3)
11 | Joystick_06_Function_01 g A8 A317[-(1)
12 | Joystick_06_Function_02 g AE8HE A317[-(2)
13 | Joystick_07_Checksum_01 HIojE M 27 AZ0| &&= Checksum AEH 25]7]|-(1)
14 | Joystick_07_Checksum_02 Hole SM 27 HE0| E8El= Checksum AHEH 215]7|-(2)
15 | Joystick_08_if-elif if-elifg A2 23|7|
16 | Joystick_09_find_01 OjOM LiE B AMBH 2A5]7] - £ 2akg FM-(1)
17 | Joystick_09_find_02 OjO|M LiE Bt ALBYE 23]7| - £ 2alE FM-(2)
18 | Joystick_10_Serial_01 ojo|M LS g AF8H 3]7| - SIESI0] UART (TX,RX,GND) ##-(1)
19 | Joystick_10_Serial_02 ojo|M L& g~ AF8H 23]7| - SEESI0] UART (TX,RX,GND) ##-(2)
20 | Joystick_11_AT-Command oMoz EREA RIS (BLE 2E) ARRYH 25|7]-(1)
21 | Joystick_12_BT-Connect ooz E8EA RE(BLE 28) AFEYE 2517|-(2) EEnte| HFE 2
22 | Joystick_13_Check-Message_01 oMoz EREA RIS (BLE 2E) ARRY 235]|7]-(3)
23 | Joystick_13_Check-Message_02 | mlO|HO R B2EA BE(BLE &) A8 23517|-(4)
24 | Joystick_14_DataPacket_01 EEno| SMO| ALZEl= CIOIE] &,4=4 i3l F2 243]7]-(1)
25 | Joystick_14_DataPacket_02 EEto| S0 Ar8El= HIO[E &4 T 2 A3]7]-(2)
26 | Joystick_14_DataPacket_03 EEnto| S0 Ar8El= HIO[E &4 T 2 A3]7]-(3)
27 | Joystick_14_DataPacket_04 EES Aofsf 22t - EE 27, 22
28 | Joystick_14_DataPacket_05 EES Hofsf Hat - EE 2= 0§, 2% 0|
29 | Joystick_14_DataPacket_06 EES Hojsf 22 - EE 235d, 234
30 | Joystick_14_DataPacket_07 EEZS Hojsf Hat - EE H[¥ 1z (=0]) 24
31 | Joystick_20_Drone_Shield 2tZH2|mo] 3+ EZ 3 Yy LA
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1. Joystick_01_Debug_01

gL

o>

010|442 "Python Shell"(24) 0|35 C|HZ DIA|A| &9I10]

=

“int("RaspberryPi Debug Test 01%n") "print()"St AFRSHH Python Shell(24) AIR &H| 2ZEL|C

e True: Edot12} st= CHZA OIAIX|E "print()’
co 07| M= "RaspberryPi Debug Test 01" &

|3 "while True: continue"& AFREHL|CY,

40

ZR2I0| ASH g LU

*Python 2.7.9 Shell*

File Edit Shell Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016, 20:26:04) _
1['3;2 4cgp5|]’1;:tlmugsdlts or "license()" for more @ PythOﬂ Z(IDLE) HEJEHO JOYStICk_O1 _Debug 01 Dy% E%EH"l E'l-
>33 RESTART R

@ Python 2 T2 1S AaSH|C} (Run Module A3 = F5& S2LC})

® Python Shello| ASHEIL|C},
@ 2%¥&|&= O Ho|HE Eolghct,
® Python Shellof|M "Ctrl+C" {25t 2248 Z=Z§HL|C




2. Joystick_01_Debug_02

Ll OA|A= 2AF HAIA] 22 OfLet RAt= 242I0| JtsEiL(Ct.

=/

"time"0f| tHE &
ZI7Fg .

ot

print{“RaspberryP1 Debug Test 02%n"}

ile True: E35t0A 5t= T Df|A[A]
1+= - E 1) 0{ 7| M= "RaspberryPi Debug Test 02"
F i 10: T2 30| 2A Q| HiE
1= 0 HYE 22 &
print{"Console Testwn™) = 14 Zolslz2 shuc
time.sleep(0.3)
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i7t 102CE HR|H 2 022 A3t "Console Test"2h= HIA|Z|E £3SI=2 §HLCl,

0] S22 300ms7tzEoz Hr=ELct
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*Python 2.7.9 Shell*

File Edit Shell Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016, 20:26:04)

>>> RESTART

® Python Shell0|] AZEIL|CT
@ £38&[= O ojeE Elgct,
|

'E?;g iéz;;il]’igpt},mgizsdlts" or "license()" for more @ Python Z(IDLE) EEJ—%"EE JOyStiCk_O1 _Debug_oz‘py% 2%@"'—-' El"

® Python 2 2128 ASHEHL|CH (Run Module F58 F&Ut)

® Python Shellofl M "Ctrl+C" Y5t Z2024S T2



3. Joystick_02_Variable

B4 o 00j2ts 42 MAsHE A i=0, 0| £7 #4 i= 22} 03} ZAUC
H4 0] 52h= &5 AYSts B2 i=5, 0| &7t B4 i= 22} 59F &L Tt
f time _
"time"0f| HHAE F T+E AMESH| ol 2t0|E2 2|
e T eyl
i=0
o o o e o e e e e o

LS HAS O Z 'S AREEUC
nt{"RaspberryP1 Variable Test\n")
. S5t} st CHE HIAIRE "print()"0f YT
. 1 _range(100): 07| M= "RaspberryPi Variable Test"E 25t SLICT,
print{i) DIN=
time.sleep(0.1)
e True: RAHE 0014 99712 14 E7tstES Bt
ontinue WBLEl 22bs o HAELICH
HYE RAE =8ot7| fIsiM "print()"E AFEgILCE

O27240| R|&A0Ql B2 43S 2|5 "while True: continue"S AL EHLICT
"while True: continue"0f| 2|ali Joystick_02_Variable ZTZ22H2 O[22 2tAHES FHR| LYOHA L£SHEIL|CE

*Python 2.7.9 Shell*

Eile Edit Shell Debug QOptions Windows Help

Python 2.7.9 (default., Sep 17 2016, 20:26:04)

1['$FCJ§ 4(2P§]rl;utlmu¥ed1ts or "license()" for more @ Python Z(IDLE) EEJEHO JOYSUCk 02 Varlable py% 2%%&' L'l E'l-
2 RESTART @ Python 2 2 E AMMBILICt (Run Module & == F5&8 +ELICt)

® Python Shello| ASHEIL|C},
@ &&= fHd Ho|HE &olgtLct,

=2 g

® Python ShelloflM "Ctrl+C" Y&5t0 2045 2Lt




4. Joystick_03_String_01

StLtQ| Z7Ho| CHE ZAIEE &S 4+ USLITH
AEZ B4 st0f "abc"E Aot ESR: st = "abc",
AEE B 0] "12b"E Aot ERst="12b",

0| &7t AEZ2]

nt{"RaspberryPi String Test 01%n"}

testString = "1234567890"
nt{teststring)

1le True:

SHS
DRIl 2L B £

"while True: continue"d|| 2|slf Joystick_03_String_ 01 =122 Ot Al

*Python 2.7.9 Shell*

File Edit Shell Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016, 20:26:04)

[GCC 4.9.2] on linux2

Type "copyright™, "credits” or "license()" for more
RESTART

@ Python 2(IDLE) =2
- ® Python2 TZ2US *Eggﬂ_u:f (Run l\/IoduIe *E|ocl"| e
® Python ShellO|
@ £49&|= g Ho|eE gelgct,

® Python Shellof|M "Ctrl+C" Y&t 2248 Z=§LCH

— o

B st= 2412 "abc"et 25U

Of =2t AE™ Bi% st= EAE "12b"et 25Ut

— o

ZAE

njo
i
N
Q'E
)

292 'testString'S AMR

o
c
o

=35t st= EHE HAIZE "print()" Ol
07| M& "RaspberryPi String Test 012 &t

AEzl HA0f| "1234567890"2 A AELCL.
AE" RS 2otY| flal "print(testString)"2 AFEELICE.

2|3 "while True: continue"& AFEEfL|CH,

(i1]
N
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njo
[e]]

12| eoBiA SaELICH
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5. Joystick_03_String_02

testString = *°

B il ZAEE HYY S22 'testString'S AFERLICH
int{"RaspberryP1 String Test 02%n") 225102} ot C|HZ OIAIRIZ “print()"0ll ABHLIC}H
testString = "1234567890" 0{7| M+ "RaspberryPi String Test 02"E & otAELICH.
int{testString)
_ o AEY B40] "1234567890"S A LT
testString = "abc = = o= _ . Lo Lest
print(teststring) AER HAE 2HSY| 2/l "print(testString)S AFEELIC
nade True: AEY #40| "abc"S AHFBLICH
h AE BlaE S| 2ok "print(testString)E AFEELIC

D2721o| 2|40l BHE 438 2|3 "while True: continue"S AF2EHL|CE

"while True: continue"0f| 2|3l Joystick_03_String_01 Z2 122 Ot22 2N 52| UOTHA LSHEIL|CE,

*Python 2.7.9 Shell*

File Edit Shell Debug Options Windows Help

EZE?”;.§Z§jgoéi§ﬁ;§§':p"” 2“15 20:25_:_0:) @ Python 2(IDLE) 22§02 Joystick_03_String_02.pyS Z &L
>352 copyrigl . "credits” or 1cen;§§%Amor more @ Python 2 HEJ_E % Aaﬁol-lﬁu |__||___|. (Run Module EOOH _[EI: F5% _|'__%|_|E|_)

® Python ShellO| AlSHEIL|C},
@ 24&|&= O Ho|6E gelgct,

=2 3Ccyg

® Python Shelloi|A "Ctrl+C" Y5t Z2MS TELICL

o

b1




6. Joystick_04_Pio_01

CRY ZEE= H7|H MSE Low/HighZ WELAHLE Low/HighZ YHE HEHE X3 FL|CH.
HEI=3O| "2O|AE HE"= Y HE| A2 VtsEUCH
HEI=O| "ZO|AE EHE"= HighdEHOM LowdEiZ Bistel F2E AU
6712 LAY ZES ALSFLICH
rt time
rt RP1.GPIO as GPIO "time"0f| HAE 28 S ALESHY| fI5h 2t0[22{2|E

GPIOD.setmode(GPIO.BCM)
GPIO.setwarnings{False)

B o o o o o e o e o e e e e e mmmmmemcaono
pio_list = [22, 27, 17, 23, 24, 25]
1 1n range(6):
GPIO.setup(pio_list[1]. GPIOD.IN)
B o o o o L e eeCoooo

nt("RaspberryP1 Pio Test 01%wn™)

le True:
i GPIG 1nput{p10 list[4]) ==
C("Press 4")
tlme sleep(0.1)

]
=

m2I0| A4Hl e

o
— =2

A
e

"if GPIO.input(pio_list[4]) == 0"8 AtE
BILICEH (EQ| A2 ORHM ZESE A2}

St
=

LTt)

g

® 2z

File Edit Shell Debug Options Windows Help @ E_I—ZH-”E_l]Il-Ol

AHRY LET} Low HEHE = 4

Python 2.7.9 (default, Sep 17 2016, 20:26:04)
[GCC 4.9.2] on linux2
"credits" or "license()" for more

Type "copyright",
333 RESTART

22>
® =4==
@ ZO|AE
=4&=

2t 2| 2|0

2|5l "while True:"&

Sto] C{AE 48R LETt High SEOM Low

%, "print("Press 4")"E 0[|&35I0] HjjA|X|

® Python 2(IDLE) T2
@ Python 2 T2z AGHSHL|Ct (Run Module &
® Python ShellO|
ClHZ HoO|HE
*II:Ol 4I:|-| Ao
i HO|HE
©@ Python Shellof|M "Ctrl+C" &

Zoterct,
"PIO"0f EHHE 9|
Ztarct,

&35t7| %It =to|=e{2|E

4

||Plou EEol H|_'I§ Al__g_
||Plou EEol Al’ %

| o
warnings £3&|X| Y2

o}
"PIO" ZEZ AEY ZEE 'pio_list"2te 2|AE0| FEELICH
GPIO.setup()& AtE35H0] 671e] CIA|Y ZEE ez 43
uct.

E£3ot2t ot LA HAIZIE "print()"Of
0{7| M= "RaspberryPi Pio Test 01"S 2 %fﬂﬁl—lq.

AE-HC

JHZ HEZA=A] A3E
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LICt.

St
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o2 Joystick 04 Pio_ 01
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7. Joystick_04_Pio_02

t{"Press 5"} ~ CHW = ALE 124

time. sleep(0.1) 0~ 58 ZEJ} Low AEfZ &

@ 2=B2{m0] HYR o ZO|AE 4
@ 2tzH2|no| ol @04% ON

T RPI.GPIO 2= GPIO "time"o HAE U F4AS AFBSEY| Qs 2to|=2i2lE 27tEct
] "PIO"Of| AE 2[R etF ARESH| fldH 2t0|E22|E It
GPIO0.setmode({GPIO.BCM)

GPIOD.setwarnings{False) "PIO" ZEO| HE AR HHAIS "BCM"O2 MAEHL|C}H

# e "PIO" EEQO| A2 20| Z2OUZ ZRSt= 4 L= warningS
pio_list = [22, 27, 17, 23, 24, 25] Zag|2] or- 2 MABHCE

or 1 1n range(6):

GPIO.setup(pio_list[i], GPIO.IN) "PIO" REZ AFRE BEZ 'pio_list"2Hs 2|AE0| MAFHLCH.
. GPIO.setup()S AMS310] 67H| Cl2|Y EES @aio2 MFLCt

nt{"RaspberryPi Pio Test 02.n")

£otAt st CHE HAIRE "print()"0f YARLICH

Ct.

25 "while True"2 AT},

2, "print("Press 0")"S 0|&5}0

hile True: " C o " =
F GPI0. 1npu‘t(p10 list[0]) == O: 07| M= "RaspberryPi Pio Test 02"& aA5t3 &L
t("Press 0")
t:l.me sleep(0.1) =
 GPI0.input(pio_list[1]) == 0: LZ20:40] 2|54 ghs »H=S
t("Press 1")
time. sleep(0.1) - . . o les - = )
f 6PT0.input(pio_list[2]) == O: if GPIO.input(pio_list[0]) == 0"& AtE3t CIA|Y 0HA EEJ} High
pLint(Press 21) MEOIA Low A2 WA= HAS FLCH
f GPIU 1nput(p10 list[3]) == 0O: (ZEQ| A[ZEZ 0 ZERE A[AEL|CEH)
t("Press 3")
t:Lme sleep{{] 1)
F GPT0.input(pio_list[4]) == O; O ZEVL Low HENZ HAE B
t("Press 4") AR 2 22A5HL|C
cime.sleep(0.1) HAIRE St
f GPIU 1nput(p10 115t[5]} == 0:

HEA AL,

T | Prthon 2(DLE) T2 IWOS Jopick 04_Pio 02y SERLIE
- RESTART ======1  (§) Python 2 L2 AlGHst | Ct.(Run Module & E£= F58 F&UC})

® Python ShellO| AHElL|C}

® === tHZ HolEE Eelgct

@ RO|AEl 2lE9| 0~5H A& SFELICL.

® =3&/= tHZE Co|eE &gt

@ Python ShellojjA{ "Ctrl+C" 22d5t0] 22hE S=LCt

2t2H|2|oto| YL EQ| MRS OFF LCt



8. Joystick_05_SPI_Adc_01

O SPI EAIE AEE £ Q&L

22H2|mole 7|23
2s5t0] 2t=H2/mo|7}t SPIModuleg £8 Al 2YE=2 afof BiLICt

A ZH| 2o

2hz#2|ofols ofR ZEJL giELch

2hzH2|Tfo[of A OF2 GIOJE|S @3 WJ| 9IshAs ADC Wk 1S AF3fof it

ADC 8 3 MCP3004 4342 OH27 Bloje] 22{0] Jh53H(0~33Y), HBHEl ADC BIO[ES SPI EAISR
Zapict

MCP3004E AtE3t0 0 ~ 5V AtO[C] %—’—'“-Z‘PJ Ofg21 s ¥4 gt
MCP3004E AtE5t0] A&4Ql o2 ol &2 ¢S SISLIt
MCP3004= G520l OFL2T k2 240 0~ 10249 CIAE gzt ghHe= HEYLICH

mjo

otg=1 ez ov/h Y=E A2, MCP3004= HA|E Zf 02 &9 .
ofgdz Zte 2 2.5v7F YAHE FR, MCP3004= C|A|E Zf 51282 &g C},
Ofg=21 o2 5v7t YaEs A, MCP3004= ClA|E Zf 10242

"ZOJAE] HE" ZHAR|Q| 22 (roll) 0152 MCP30042] 28 2j'd0| AZE|of UgLict

f]’

e "time"of BEE 9|2 F4S AFBS1Y| Sl ato|=aalg 2IKELC
'SPIO BAE 9| E4E ALRSEY| 9lsh atol=aalg 2oterct
"SPI* 20| =22 S AtEEt7| Sfsh "QIZHE AABHLIC

spi = spidev.SpiDev()

spi.open(0,0) AgE "QIA"E AMESIO] 2to|E2{e| =T3S ZIlELIC,
spi.max_speed_hz = 1000000 z| 23 AODEE 1MHz2 AZeL Lt

it
# £33t} ot | OIAIZIE "print() "0l YT
0{7| M+ "RaspberryPi SPI-Adc Test 01"8 A5t ¥&LICE

("\nRaspbermyPi SPLAd: Test 014n™)

True: D=272H0| 2|42 9l
data = spi.xfer2([1, (0x08 + 2) == 4, 0])
adc_out = ((data[l] & 0x03) << 8) + data[2] _ _ _
time.sleep(0.01) "SPI" 2t0|E2{2|0|A AHSote &S 0|85t 2 e ADC =

A0}t datadl| A&ELCt

HtE S 2|5 "while True:"& AFEEHLICEH

(adc_out)
time.sleep(0.01)

dataOf| {22l G|O|E{ 2 10H|ERt adc_outOl| #2HeL|C}.

oF 10ms C{7|&HL{Ct.

SPI 8418 st} st= 3% OHO|XMOM A|Fot= 2F e+E AMESHE st

"open(bus, device)" => bus, device2 2| &St SPI C|H}O| A0 H&EILICEH (A2 7HsSHEZ2 L |Ct)

"xfer2([values])" => 2|AE values2 XSt HO|E{Z SPI C|HIO|AO
GIOIEE 2|2EZ SHFLCH dE 30| CSHl=



"data = xfer2([1, (0x08 + 2) <4, 0])"

olc =
L

22

—

cs MCU laiches data from A/D converier
on riging edges of SCLK * * J- J- * j‘ * 1 * l' l * * ‘ l
SCLK 1| 12| (3] |4 5] |8] |7 B 9 16 9 24
Data is clocked out of A/D
converter on fa.lllng edges
NULL— ——— — —
D HI-Z BrT|B9| B8 |B7 | B6|BS) B4) B3} B2 B1)BO
out A AT
MCU Transmitted Dita Jant

{Aligned with falling
edge of clock)

[ofoJofofofofaf1]

B/ o2[ p1oof x| x| x| x|

[x[x]x]x[x][x]x]x]

MCU Received Data
{Aligned with rizing
edge of clock)

HEHEEEEE

K EENEN A D

|87] B8] B5 ] B4] B3] B2] B1] BO |

Drata stored into MCU receive
register after transmission of first

Drata stored into MCU receive
register after fransmission of

Data stored into MCU receive
register after fransmission of last

X ="Dom'tCare® Bits & pits second 8 bits 8 bits
Control Bit
Selections Input Channel
. Configuration | Selection X _
o |2 o1 Do Xfer2 : spixfer2() BIMES ALZ3H0! MCP30040] 3byte]
Ct 2o It
7 | X | 0| 0| singeended | CHO Transmitted DatagE EWH oY zH'@2| ADCZL 3byte?t
1 X | 0| 1| single-ended CH1 Received DataZ 2 ElL|Ct
1 X | 1] 0| single-ended CH2
1 X | 1] 1| single-ended CH3
» Transmitted Data 3 byte= Of2He} Z&LICt.

spi.xfeﬁq

(0x08 + channel) <{ 4,
4

0]

al

UUDUUDD1-1IDZD1DD){}(KK)[K](}(}(}(IX
StartBit L[Channel Selection] [Don’t care Bits]
SGE/Diff
0O) CH29| ADCZtE =fRIst?| flaiM= ofefiet 20| Transmitted DataE £ LHOF SfLICH.
O[O (0|00 [0 (0|11 X[T{O X |X[X|[X[[X[X[X]|X[X[X|X|X
» Received Data 3 byte= Of2fjet Z&LICH
adc_out = (Kdata[1] & 0x03) < 8) |+ |data[2] =
¥ i
) ?t? JHEHE I HEEHERE B EEEREEEE
[10bit ADC Datal
3 byte & data[0]2 EL gl= 20|12, data[1]2 St 2 bitTt ZL350{ 0x03 2 HIE =2|& ¢t = 2 byte HO|HE
10 bit GIO[HZ &3t7| 2I5t0 &9l Al2|&~2 HEst7| {5 8 HAIZE St Odata[2]E§ HEULCH



*Python 2.7.9 Shell*
Eile Edit Shell Debug Options Windows Help

@ 2t2H|2|oto| SAHEE0| RO|AE! 2
@ 2}2H2/To| RO HAUS ON

Python 2.7.9 (default, Sep 17 2016, 20:26:04)
[GCC 4.9.2] on linux2

Type "copyright”, "credits" or "license()" for more
EES

RESTART
EE

% Zél-il-%l-l__| |:|-.

[
— =
guct.

® Python 2(IDLE) 213422 Joystick_05_SPI-Adc_01.pyS 2ZgH|C}.
@ Python 2 2 S HABLICH (Run Module 28 E£= F58 FELIC)
® Python ShellO| AlSiEIL|C},

® 2=l ClBY CloES FAFLCE
@ ZO|AE| €E0| ZO|AEIS 2422 ZYBILIC
25| ClBiY HOJEIS HIBILICH

© Python Shellof M "Ctrl+C" 50 2245 S 2L
Sf2H| 20| HYEE9 MAUS OFF LTt



9. Joystick_05_SPI_Adc_02

"RO|AE| HE" RHY|9| 22(roll) 0|52 MCP30042I2| 2 adof HZEZ|0f JUSLICH
"RO|AEl HE" YA M=E(pitch) Ols2 MCP30042i2| 38 g0l HAZL[Of USLICH
#

time

spidev ime'ol| U 91 BAE AIBIV 915 20222l 2oiBLIC
# "SPI"Of| HE 2F SE AMESHY| floll 2t0|ER2|E UL Ct
spi = spidev.SpiDev() "SPI" 2}0|E2|E& AlE35t7| Qal "QIA'E MATHL|CT,
spi.open(0,0) _

EE "AAE AESHO 2fojE22] 2T[ekE A ELICH

2o 23 AUES TMHz2 2EFLth

spi.max_speed_hz = 1000000

#
#

. _ £85I} st= T DIAIA[Z "print()"0] ¥EL|Ct.
[ resphemP SPAE Test B Ci7|A "RaspberryPi SPI-Adc Test 02"S U5t LICY,
True:
data = spi.xfer2([1, (0x08 + 2) <= 4, 0]) hng 2Ho| 2|2 20| HIE ASHS o u 2 Al2s5H|C
adc_out2 = ((data[1] & 0x03) << 8) + data[2] ZE21Ee] ASH HE +AS floh "while True:' S AFS RIS
time.sleep(0.01)

" " 2ol 2{e|o|A 7\_?_;%%‘:}/\2 o_g; H a4 A
data = spi.xfer2([1, (0x08 + 3) << 4, 0]) SPI" efol=2f2(of 1%106# & 018ot0f 28 2422 ADC
adc_out3 = ((data[1] & 0x03) << 8) + data[2] 2 2H0{2t datadi| A&eL(Ct.
time.sleep(0.01) dataoll A& G|O|Ef 2 10H|ERt adc_out20] A 2HeL|Ct.

o 5t
("adc2 = %d adc3 = %d” %(adc_out2, adc_out3)) oF 10ms CH7| U CE.

time.sleep(0.01)

P SO0 HESH U4S ol 32 HHSl ADC US ofet dataol ZHZFLICH
dataol 22 GlOJEl Z 108|E9F adc_out30] HZFLICH
o 10ms T7|BHLict

© 2fZH2lmol SFR| 2048 HEE ABUL,
HEo| M g

=
Eile Edit Shell Debug Options Windows Help @ E_|-ZH-||E'.|11|-O| §_||'76|'

Thcc8.0.21 on Tinwra 7 201 F0rened ® Python 2(DLE) Z2IAOE Joystick_05_SPI-Adc_02.pyE SEFCE
e "copyright”, "credits" or "license()" for more
Hg pyrient t REé')FART ======o @ Python 2 T2 |:II-I

22>

8 AEBILICE (Run Module A3 £&= F55 SELUCt)
® Python Shell0| A& L(Ct,

® s OB GloES Zs
@ ZO|AE| LE0| ZOJAEIS 3/, H/F ZHFLIC
® 22 Y HojES SAFLICE

© Python Shellof|M "Ctrl+C" st T=2243 Z= LT
224 2|oo| SAEE0 MYUS




10. Joystick_05_SPI_Adc_03

ADC 72 o2

==
T

rr

njo
ot
1
u
g
an
£
£
™
S
=2
.
_C'Jﬁ

&2 Chg ¥EIE Z1stAI7] BIELICH)

#

time
spidev

i
spi = spidev.SpiDev()
spi.open(0,0)
spi.max_speed hz = 1000000

#

analog_read(channel):

time.sleep(0.01)

adc_out

#

True:
adc2 = analog_read(2)
adc3 = analog_read|(3)

("adc2 = %d
time.sleep(0.01)

——
dlia =

data = spi.xfer2([1, (0x08 + channel) =< 4, 0]) 0|
adc_out = ((data[1] & 0x03) == B) + data[2]

("“nRaspbernyPi SPLAde Test 034n")

%d” %(adc2, adc3))

"time"0f ZHBE Q= S ALE
7L Ck
"SPI"O| HAE QAR FLE ALE
27f8Lct,
"SPI" 2 S
A & "Olzf"E AHEE f01 Ef0|':’313| 7I1sts

Z|tf 28 ALEE 1MHzZ AZ§hct,

at7| flsh etol=efelE

Sk7| flsfl 2tol=Eq2E

"analog_read()"&t 0|22
Si4£ MCP3004 20 ®1ZEl ADCZS HLE A4
olgst 9|11, MLt

£t} St C{H Y OIA|R[E "print()"0l FHBLIC
07| M= "RaspberryPi SPI-Adc Test 03"S U2ASHHSLICH

SH
L=

2|3l "while True:"2 A2

ol | H
HU
[
Uﬁu
lo
X
I
i}
o
rE
Jhr
1

"analog_read(2)" &42 &350 28 2HY ADC S Ao

adc20f| A ZerL|ct,

"analog_read(3)" &S S£510] 3|
adc30i| A&eL|ct,

24'g ADC

Us o

"print()"E O|&

0] S22 10ms HZH22 BHEELC}

rlo

*Python 2.7.9 Shel*

Eile Edit Shell Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016, 20:26:04)

[GCC 4.8.2] on linux2

Type “copyright”, "credits” or "license()}" for more
>>> RESTART ======1

x>

@ 2t2H|2|oo] E¥E
@ efRH|2|oo] e
@ Python 2(IDLE) =211

@ Python2 Z2S .*;%E
® Python Shell0| AIBHEIL|C}.
® 23&|= fHZ HojHE &QlgtLct.

@ RO|AE| 2E9] RO|AEE 2/, H/ZF RETLICH

® 23=|l= o Ho|gE el ct,

© Python Shellof M "Ctri+C" 2150 2248 Z2§tL|Ct,
2f2H|2|oo] YL 0| M OFF FLch

O=Z Joystick_05_SPI-Adc_03.pyS 2Z&H|C}.
LICt.(Run Module & &= F5& =S4 C})

2o 1T



11. Joystick_06_Function_01

gt D203 240 288 0|1 AA EAMO| Olsi=E =0|7| 2lsH AFEEHLIC.
Edst V|52 st F82 U2 20t 528, 281} Osf=7t =0t LTt
EYst 7|50| RS 3R, 7|s2 20t =2 &4E SE0H T2 249| 580| O LCH
EYs 7|50 LYU2 O|§e= 48 Zost 1, &2 0| Pezk 1 EH”SH 7|50| olH 7|52 saist=A|
oteto| 7tsst] A4 A0l olsi=rt =0t L Ct.
—:'d1511111{} . _
Brant("111117) "disp111110"012 0|22 342 ergyc
Fommmrmmr e 0] B4 Python Shell @2)Z "11111'S 25l 7152 HCt
1t("RaspberryP1 Function Test 01%\n")
disp11111() Z£35t02t e T/ BIAIZE "print()"of Y23FHL|CY
P 07| M= "RaspberryPi Function Test 01" U253 &LICtH
le True:
HEEE 295t stE sty sl &2l 0| "disp111110)"S
0|83t &4+E SZELICH
O27240| R|&A0Ql B2 43S 2|5 "while True: continue"S AL EHLICT
"while True: continue"0| 2|5 Joystick_06_Function 01 21242 O}FH ZAHS 12| U2HA LHElL|C

*Python 2.7.9 Shell*

Eile Edit Shell Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016. 20:26:04)

[GCC 4.9.2] on linux2

Type "copyright”, “"credits” or "license()" for more
>>> RESTART

o>

@ Python Shell0] HEHELIC}

@ £49&|= Oy Goj5E =2l
® Python Shello|M "Ctrl+C" =

® Python 2(IDLE) 2192 Joystick_06_Function_01.pyS Z&fL|C},
® Python 2 Z2zE ASHEHL|Ct (Run Module

AlSH CC

2o +1T

F5& +=&LIt)

L
2{5t0] T2 3y

HS

= S=LC

=&t
=]



12. Joystick_06_Function_02

def d15p11111{}

CC"11111™)
def calculation():
a =1
bh =2
c =20
c = a+h
print{™a+b = %d" %c)

disp11111()
calculation()

11le True:

1t ("RaspberryP1 Function Test 02%Wn")

243t

T2 20| 3
AtEELICE,

"while True: continue"0f| 2lalf Joystick_06_Function_02 ZZ1zi2 o2&

*Python 2.7.9 Shell*

File Edit Shell Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016. 20:26:04)
[GCC 4.9.2] on linux2
"credits” or "license()" for more

Type "copyright”,
>>> RESTART

3>

® Python 2(IDLE) =21
@ Python2 Z20¥E EsoH%ur
® Python Shell0] A3HEL|C}

@ £4&|= gHd Hio|HE &
® Python Shellof|A "Ctrl+C" 2

"disp11111()"0|2t 0|22 Z S48 DHEL

o

O] &4&= Python Shell(@£)2 "11111"'8 £5t= 7lssS
S

"calculation()"0|2t O|222 §4& BHEL|CH

O] & B a0 18 Aot W bol| 28 A&, a2 bE
HalA Bl O HAS 5t Python Shell(24)2 ZnZte
£8dl= 7|lsS UL

2245102t 5t CHZ HIAIRIZ "print()"0] Q2d5tL|C},

0{7| M= "RaspberryPi Function Test 02"& U&AStASLIC

Aalisty| sl &2l O|F disp11111()"2t
"S 0|80l g8 SEELCH
20| g2 43S 2|51 "while True: continue"&

2 Joystick_06_Function_02.pyE ZgtL|C},

LIC}.(Run Module &

FO|
[
|

3l L= F58 +=8ULH)

Iguct.
2H5to] Z272Y

HS

Z St
[<]
EO =]

FLICE.



13. Joystick_07_Checksum_01

GlolElS HaE

ot 1 282

m

checkSum ClOE{2] ¥atdS HAlsts| 26

£ o gt EAIS

3t7] 9I3H checkSumS 0|88t

852 92

LIt

CIO[E{Lt & CO[E{2] B OFz|9tof M EH 2= H|0[&

*Python 2.7.9 Shell*

Eile Edit Shell Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016, 20:26:04)

[GCC 4.9.2] on linux2

Type "copyright”, "credits” or "license()" for more
55> RESTART

>>>

® Python 2(IDLE) Z2o2
®@ Python 2 Tz zHE AISHSHL|CtH (Run Module
® Python ShellO|
@ £9&= g Hojg
® Python Shellof|A "Ctrl+C" Y50 T2 242

HIO|&{E 2HotE0l= S0|M= St 2HotE0 g4tst CHe Ol 2SHLE S0{2 ZAF A2 Hlwste 2t}
£ dzguct
time

. "time"0f] HAHE QE &+E AMEoH| ol 2t0|E2|E
dacar <000 T ZItgct,
PR
Gatas - 0x00 £Al HlO|E{2 datal ~ data67t| 42 2|t
Checksum =6 2} HF 42 checkSumE Z|SHLICH
.

t("RaspberryPi Checksum Test 01\n") A5t 10A} o= O A HIAIR|E "print()"0f] Yl=&tL|Ct
o g;;iLSum zaggigfoz:datﬂ + data3 + data4 + datas + dataé 0:17|A-|E "RaspberryPl CheCksum TeSt 01 "% %Ej'érsaﬁl—l El‘

checkSum = checkSum & Ox00ff

time Steopoony 3N 2ol HBIE LotEy| 9sl BE Ho[HE 022 stn
hile True: datalRF OSE{ 197H2| HISHAIZILICY,
HALEl H3M 2ES Python Shell(E£)2 £ A|ZLICt
DR7240| &0l B2 £MS 2/5f "while True: continue"S AFREL|CH
"while True: continue"0ll 2|3l Joystick_07_Checksum_01 ZZ2 12 OI2H 2AS 12| oM £IMEL|CH

2 Joystick_07_Checksum_01.pyS Z&H|C}t.
AlSH L= FSE _|_|=|L'|E'|-)

2o +—1T

Ay
g solg

LT}
SEELC

QA


http://terms.naver.com/entry.nhn?docId=847441&ref=y

14. Joystick_07_Checksum_02

imp time
e "time"0f| ZHE 2R S+E ALESHY| flo 2t0|E2|E
B . =
datal = Oxal z7|'cé:|-|-'| l:l'
data2 = 0x64
data3 = 0x64
data4 = 0x64 = =
datas - 0x78 2t2to| datalf|l Zf2 211 Checksum=2 SQIEL|CE.
dataé = 0x01
checkSum = 0
B e £t} st O BIAIRE "print()"Of Y gLCt
nt{"RaspberryPi Checksum Test 02\n") 047|A-|E "RaspberryPi Checksum Test 02 I% (l):,a—:!gl'ﬂﬁl“l E’l’.
1le True:
checkSum = datal + data2 + data3 + data4 + datas + dataé - _
checkSum = checkSum & 0x00Ff EEJEDHQJ Zlﬁ—z—"l?_' H,_"% 4—50% |5H "while True:" Al'g'
print{hex({checkSum}) -
time.sleep(0.5) O':"L_ll:l».
Holll datas O|&5H0] A LtE |24 22 Python Shell(E£)2 £ZA|YLIH.

O] S22 500msZtH2=2 Br=E LTt

» Checksume datal, data2, data3, data4, data5, data62| Hex Zf2 G5, Hst Ztat 0x00ff Hex ZfS
HE =2|& o= gAe=z 40| L[o/UAEL T

0f]) data 1 = 0xa1, data2 = 0x64, data3 = 0x64, data4 = 0x64, data5 = 0x50, data6 = 0x05 & &A%
checkSum = 0xal + 0x64 + 0x64 + 0x64+ 0x50 + 0x05
= 0x0222
checkSum = 0x0222 & 0x00ff
=0x0022 29| Zt= 7tA|A ELIct

R
*Python 2.7.9 Shell*

File Edit She|l Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016, 20:26:04)

T[:;g ﬂégfjili;pthnuﬁedlts or llcsnsa() fm’ more @ Python 2(|DLE) EEJEHO JOyStICk 07 CheCksum 02 py% E%E’-L—ltl-
. "1 @ Python 2 T2 AMFLICE (Run Module A3 £= F5& SEUCt)

® Python Shell0| ASHEILICE,
@ £%&|= b HojHE &It

=2 g

® Python Shellof|M "Ctrl+C" Y&st 2248 Z=§L|CH




15. Joystick_08_if-elif

FOPR 20| T2t dilsls BES T2 5tat ote 2 if ~elif 22 AU L
27 ifL elif CHSOl ED, AMEIE ARSI ifLt elif of2fol PAFLICH
1T currentStep == _
el "currentStep"2| {0l T2t dlel= F=20| CHEUC.
"currentStep = 1"0| E|H, "if currentStep == 1:"0| AMZHEIL|C}.
elif currentStep ==
else
1f currentStep == 1:
"currentStep = 5"7} &|™, "elif currentStep == 5:"7} AJHEIL|C}
elif currentStep == 5:

1T currentStep ==

elif currentStep ==

"currentStep = 3"0| =|H, "else:" 7t AHEIL|CY




e e "time"0f 2SI Q2 FH4S ALSY| Q5 2fo|E2{2|E ZIFELCh
currentstep 1
5

22U AHZ B4LZ "currentStep"S AR EL|CH

1t("RaspberryPi if-elif Testin™) Lo
currentStep?2| 27|gts 12 YU

hile True:
i currentStep : )
£ if- ellf 1-step Operation™) Z3H5t 02} 5= O HIAIR|E "print()"0] Y2 EL|Ct
currentste . -
time.sleep?D.E} 07| M& "RaspberryPi if-elif Test"E 5t &LICH
elif currentStep == 5:

print{"if-elif 5-step Operation")
currentstep += 1

time.sleep(0.5) D2 7240| &0l B2 43S 5 "while True:"E AFREHL|CE,

print{~if-elif default Operation™)
time.sleep(0.5)

"currentStep = 1"0f 2|3H "if currentStep == 1:"82&£0| AsiEL|C},
Python Shell(2£)2 "if-elif 1-step Operation"& &&&L|Ct.
"currentStep = 5"2 MY S ZIEHLCL

QF 500ms CHZ|EL|CY,

if-elif'22 ZEBLICH

"currentStep = 5"0f| 2|5l "elif currentStep == 5:"E2&0|
Python Shell(2£)2 "if-elif 5-step Operation"& %aj.%u“—l Ct.
"currentStep += 1"0fl 2|3 "currentStep = 6"22 A
QF 500ms CHZ|EL|CY,

"if-elif' 22 ZRBLICH

"currentStep = 6"0f| 2Jafi "else:"F&0| AMEL|C}

Python Shell(2£)2 "if-elif default Operation"S &2&HL|C}.
9F 500ms CHZ|&FL|CY.

"if-elif"28 SEELICH

"currentStep = 6"0f| 2|3l "else:"EL20| A& ASHEL|CH

*Python 2.7.9 Shell*

Eile Edit Shell Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016. 20:26:04)

'E?;g 4Cgpillépt1.mu§|2’ed1ts or "license()" for more @ Python 2(|DLE> EEJ%‘ISE _Joystlck 08 |f‘e||f py% E%E | |-
>>> RESTART - =
@ Python 2 Z2MS HMELICE (Run Module 2 E£= F5& F&UC})

@ Python Shell0] ASHELICH
@ £3== HHZ HoHE ZHAFLICE
® Python ShellollA "Ctrl+C" 22i5t0] T2 1M Z2FHLC},




16. Joystick_09_find_01

A2 CIOlE{o|M Est BAIE S 212} o= R OO|MOM ASste WE &4E AEstE g2 22 & UAsUCh
"len()" => 2ArEe| ZO|S BIEELC
“len()2 B|W3k= Al2[¥ H|O|E{Q] ZO|E BrEtEL Tt
"find(22 Al B4, AlF AHA 2 QEA) =) LD 42 2| YU FR, AUAS #EEILIC
=> TAIE0| gl= 8%, -1 BrHEELC)
=> "AlZE QlEAT /SR oleAnE AfRE JHSBILICE
find("12", 0, 10)2 FO{2 2ALE2| 00|A A ALO[Of "12"7} U=RE BAFRLICE
F0Z 221E0| "0012000000"0|H tatz|= QHALE 2 QL|CE,
Z0{2I 22+E0| "0000000012"0|H BHatg|= QldALE g QIL|CE
Z0{2I 22+Z0| "0000000000"0|&H BiEtE|= QAL -1 olL|C}
ZAE A HEE testStringS AFEELICH
testString = "1234567890" : " S A ZSHL|C
uartLength = 0 testStringOfl "1234567890"2 A& |f._
g 2AtE 20| A& BHEZE uartlengthE AR ELICEH
_%7|7I-2 oe=z 2-|ZI-%H_|[_|-.
print({"RaspberryP1 Find Test 01%\n") = °F
print{testsString.find({"ab",0,10)) Z3stR}F o= CHA HIAIRE "print()"0] /LTt
07| M= "RaspberryPi Find Test 01" {215t &LIC

print{testString.find("12",0,3))

uartLength = len(testString)
print{“Length: %d" %{uartLength-2))

print{testString.find({"90",uartLength-2))

le True:

testString B0 HA=l F21E9| Z0|S BtE5tY| 5 "len(testString)"2 AFRStLL BtatEl 2 uartLengthOfl A2
LIt gtekzEl Z0|E &Rlst?| s "print()"E ALEELICH

testString #14=0{ "90"0|
5t7| 28l "print()"E AFZRILICE

=]

gt

—

m2729| 2|&20

—/ —

"while True: continue"0||

*Python 2.7.9 Shell*

Eile Edit Shell Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016, 20:26:04)

[GCC 4.9.2] on linux2

Type "copyright". “"credits" or "license()" for more
33> RESTART

b

® Python ShellO]

A2 LOtE7| 2|3 testString,find("90",uartLength-2)& AtE&HL|CH.
stL|C

9|3l Joystick_09_Find_01 T2z Ot2 A

testString EH40 "ab"7t JU=A| LOHE 7| 2|3H
testString.find("ab",0,10)2 At2EL|Ct.

HHELEl QITIAZ 50157 2|5 "print()"E AFREL|CE
testString #H40] "12"7t U=A| LOLET| 2|oH
testString.find("12",0,3)2 AF2EHCH

HhetEl QIHA S S0ISY| {5l "print()"E AFEELICE

HEEHE] OlTA

i
fon

43S 23l "while True: continue"S AFEHLICH

® Python 2(IDLE) =232 2 Joystick_09_Find_01.pyS Z&fL|C}.
® Python 2 ZT21z8 ASHEHL|Ct (Run Module

M3 EE F5E SEUCH)
AIGHE]
=2od

LIC}.

@ Z23=l= 2 Ho[EE AL Ct
® Python ShellofjA "Ctrl+C" &5t Z2IMS S=2ELCH

o]

—



17. Joystick_09_find_02

teststring = "1234567890" 2AE X HEZ testString= AFEEILICE

uartlength = 0 \ o _

B o m e testString®l "1234567890"2 A{&gfL|Ct.
nt(“"RaspberryPi Find Test 02\n") _'_7‘|'0:| 7Io| Z‘l%} %ZI\‘E UartLength% f%@'—lﬁf.

=27|7t2 po 2Z2F5H

uartLength = len(testString) 7|H*E 0= Z1°°‘=' |E|’
1t "Length: %d" %uartLength)

f testString.find("127,0,2) == O: £330 2} 5t O HIAIRE "print()"0f] ¥ATL|CT

nt{"Start find 0K") Lo _

O{7| M= "RaspberryPi Find Test 02"& &5t &LCH.

f testString.find("90",uartLength-2) == uartLength-2:
print{"End find 0K™)

hile True: testString H14:0] XHZE 224Ho| 202 5| 23
e "len(testString)"g& A5t BHEHEl ZfS uartlengthOl| A%

gLCt. gretEl 2ol &S| {3l "print()"S AFEELIC

testString B14=0f "12"7¢

ol

PN
0Ql &AL print("Start find O
UCH= DAY,

=2| 2ot 7| 2|3l testString.find("12",0,2)2 AF2EHL|C} utg b
K" E S=§LICH BHgtEl QIEATL 00|2t= 242 22Xl MY Q0| 212} st 224t

testString B14=0f "90"0| QU=R| LOLET| I3l testString.find("90",uartLength-2)8 AF2EtLICt BHstEl QIE AT}
"uartLength-2"QIZ| H|W3t1, 22 ZL print("End find OK")S &2§L|Ct BtatEl QIEIATL "yartlength-2"2= A2
F=ALEO| DR[O A 2HAYOf| 202} 5= EAH7tF UCHs AYL|CH

O 272H0| 2|40l Bt 23S 2|3l "while True: continue"S AFZEHL|CE.

"while True: continue"0 2|5l Joystick_09 Find_02 ZZ22M2 O}2H ZAHS SR LYOHAM LHSHElL|C

—
*Python 2.7.9 Shell*

File Edit Shell Debug Options Windows Help

Python 2.7.9 (default, Sep 17 2016. 20:26:04)
[GCC 4.9.2] on linux2

Type "copyright”, “"credits" or "llcenszé_l)_;Riur more @ Python 2(|DLE) EEJE’:’HOE JOYStICk 09 F|nd_ % 2%%‘:!-'—' E.l‘
@ Python 2 27248 AIMBHLICE (Run Module AEEOH 55% F5& +&LIt)

@ Python Shell0] HEHELIC}
@ £3g|= |HZ Go|EE &9l Ct,
® Python ShelloflAf "Ctrl+C" &5t 2248 Z28H|C},




18. Joystick_10_Serial_01
ct2H|2|ot0l= StERO] Al2[Y ZETL 171 USL .
SIEQO] Al2|Y ZEZE AESIA} S B2 OO0 A 3dte 2F &4+Z2 AHESHOF gLt

"inWaiting()" => StE0] Al2|E ZEZ UHE HO|E7} U= 9 1()E gregLot
"read()" => SIERO Al2|E ZEZ YHE HO|EE H0FLIC}

"write()" => SIEO] Al2|Y ZEZ Al2[¥ HO|HE SHELIC.
e "time"0| 2AE 2T &5 ALESIY| fIcH 2t0|E2{2|E F7HRLCh
sere "serial"0f| ZHAE 2T FHE ALESH| fldl 2t0|EHE2|E It
o o o oo o o o meemeo oo
ser = serial.Serial('/dev/ttyS0",9600, timeout=0.001)
e e e "serial" 2t0|E2{2|§ AESHY| fIdl "QUA"E dd-LCt
resttrne - MHE SIEQ Al2|Y ZEE 9600bps2 S2ELICH
B m o mm e e e e e e e e e e
nt{"RaspberryP1 Serial Test 01%\n"} _E_Zl_oaq ;{1;&. tﬂ—f—i testString% Al"g‘ﬁul'l—ll:l'.
e True:
f Sir.inwiiti?g(%;
ime.sleep(0. ia; Sl= 21 = " olegqd st
e ing: 5102 St CIBY OAIAIE "print(o) YHEUCE
teststring += ser.read() 07| M= "RaspberryPi Serial Test 01"2 245t &L C}.
print(testString)
testString = "

Z22H0| R4 Al vhE £HS 9fsH "while True'S AFBEILICH

SEQ0] Al2|E ZEZ U E C0[E7F AP "ser.inWaiting()"0| 1(2h)& gratghi|ct,

UHE Al2|Y Ho|E{7t e ok 500msE CH7|FLCE

A=l Al2|D TI0|E{7F U= S2Hwhile ser.inWaiting():) "ser.read ()"0l 2|3 A2 A|2|Y TIO|E{E "testString"Ofl
A&t

"testString"Ofl A &E H|O|E{E &QI5t7| 23 "print()"E ARZEILICEH

"testString"2 Z7|SHeLCt.

I © SEHIE0l S Zol2d 4S8 HuEUc

File Edit Shell Debug QOptions Windows Help @ EoliEﬁl -/r\éIEO” BLE é"zlg _|3|:’ ||:|'

Python 2.7.9 (default, Sep 17 2016, 20:26:04) . =

[6cC 4.9.2] on Linuwxz | _ @ Python 2(IDLE) =220 =2 Joystick_10_Serial_01.pyE 2Z gL T},
Type "copyright”, "credits” or "license()" for more

RESTART =====-1 (@) Python 2 L2245 AMSMSHL|CE (Run Module M3 £&= F58 F&LICH)

® Python Shello| ASHEIL|C},
® &&= l1|H'|7' EI=E=s J&'E”—IEL

POI'

® zaﬁl“ I1|H'|7I '11|0|51 %E“—IEF.
© Python Shell|M "Ctrl+C" 4=
ct2H|2|IHo] SFEEQ| Zd‘iia OFF gLct,

% BLE Zz[0M S3El= Al2IE HIOIEE &RI5t7| flsh 2t=H[2|mo| SYRES| HAS LIS0| ON SLc.



19. Joystick_10_Serial_02

2t2H|2| ool SR Al2|Y ZETL 171 YA&LIct

2E SIEXO Al2[Y ZE= CHE &2|2 Al2|Y SAE2=2 AgE UL
IOo|ME2 Python Shell(2£)& 0l&8st T BIAIRE &otALL, 7|2E H0|E{Q] Y=0| 7tsEiLCh.
Python Shell(2&)2 O|&835t0 YHE 7|EE HO|HZE L0 2| ZEZ Z35t0, SIEO Al2|E ZEZ YHE
HlO|E{Z Python Shell(E£)0 238 & USLICE
O] 7|s2 2t2H|2|nio|Z 7H2LH 1 Python Shell(£)S 0|83t HHOIE YSIH 2t 2H|2|oo|7t Y=E HHO
£ StEQIO] A2|Y ZEZ2 S3otd, SIE0 Al2[E ZEZ UHE SH AUS 2H2H|2|TH0|7t Python Shell(E£)2
£Yot= AYUCL
Python Shell(2£)0] AT CommandE &st®, 2t2H2|oi0l= 2= & AT CommandE StEHO A2l ZEE Solf
BLE ZF*|(FBL780_ Serlal)01| A eetL|Ct
SIEQIO A2l ZEE S3lf BLE &R[(FBL780_Serial)7t 8% /2 dYotH, 2t2H|2|niol= LHE S8 S Python
Shell(E&)0l| 28Ut
cine “time'0 HAUE 2 HAE AFBSE| 93 2t0|=2{2|2 bRt
P "serial"0f ZHE 2F T+E ALESH| 2ls 20|E2|E 27t T
;er = serial.Serial('/dev/ttyS0",9600, timeout=0.001)
feststring o T "serial" 2t0|E2{2|S AESEI| 2lo "AA"E Y ELIC
e MHE SIEAO Al2|E ZE= 9600bps2 =2 LT
("RaspberryPi Serial Test 02\n") . _
e ZAE A HEZ testString2 AFZRILICEH
ser:inh‘aiting():
testString = *” _ _ _ _
s ser dnvalting0 25t st Tl DIAIZIE "print) o Y2{ELIC,
ser.inWaiting(): ] . _
testString += ser.read() 07| M= "RaspberryPi Serial Test 02"E =5t &L T,
(testString)
testString = A A=HO =1 n H n= St
_ _ D20 2&£HQl Ht= £lS fIsH "while True!"& AREEILICE
testString = raw_input("Enter AT Command: ™)
ser.write(testString)
ser.write("\r") - M . . "o
("Wait Response Command for 3s...") o EO.”O‘I Alaloa'l TEZ O‘:’I A2 E‘"OlE‘|7|' 2% Ser,lﬂvvaltlng() -
time.sleep(3) - =
132 gretguct.
YAE Al2[Y CO[E{ 7} YT oF 500msS 7| &LIC
Qi Al2|Y C|o|E{ 7t Y= SQH(while ser.inWaiting():) "ser.read()"0fl 2|5 20| A|2|Y T|O|E{E "testString"O||

A et
"testString"ofl &=l HIO|E{S &QI5t7| 2IH "print()"S
"testString"S Z7|stgL|Ct.

AEEILIE.

"raw_input()"S AF23St0] Python Shel(E£)28H 7|25 HIO|HE =
"HE7|"E YL

F|HER2LE U= G|0|E{= "testString"Of| A ZHEIL|C},

"ser.write(testString)"S A2t "testString"0fl HZE|0| = 7|2E GO|EHE
"ser.write("Wr")"S AFESIO O0x0dE StEHO Al2[Y ZE=Z ST
QF 329| AIZtZ TH7IELCE (8 20| Ede|l= AIZHS 7|cke|7] s <

IZE
[SH=] = 3Z3

ZELC 7|25 HOo[H YH0| A=e|H

StcQlof Al EE2 2HFUCH

CH2 & Ct)



"RO|AE!l £lE"0f| AtE5t= BLE &|(FBL780_Serial)= Central Role2Z2 Z2t5{0F &FL|C}.

» BLE 2t2|7t Central Role2 2 S2t5t=2| &0I5ts Y2 of2fef Z&LICt
(1) Python Shell(2£)0]| "AT+GETROLE" HHOE QUSSA|H EL T},
(2) 2Ezte2 "C" 7t &AIZ|H BLE &2|7t Central Rolee 2 =2tst= A QIL|CE

» BLE Z2|7t Central Rolee 2 Z2tstA| & S
(1) Python Shell(24£)0] "AT+SETROLEC" HHOIE QUASIA|H ElL|C}
(2) SEUL2Z "OK" 7t &4I=[H Python Shell(2£)0 "ATZ" BE0IE LHSHAIH FLICE,

rlr
oﬁ

I
o
>
m
[itd
In

"0l AtZSh= BLE &2[(FBL780_Serial)= SMODEZ} 022 &2&siOF &L CY,

» BLE 2|7t SMODE 022 Z2fst=2| &lsts JEH2 ofefet Z&Lct.
(1) Python Shell(2£)0] "AT+GETSMODE" HZH0{E USIA|H ZlLC},
(2) SEZte2 "0" O] &AI=|H BLE &2|7t SMODE 022 Z2i5t= ZAQL|Ct

» BLE ¥2|7} SMODE 022 F2f5tA| 942 3% 2dts Y2 ofefiet 25U o

(1) Python Shell(24)0f| "AT+SETSMODEQ" HZO|E Q2d5tA|H =lL|Ct,
(2) S22 "OK" 7t SAIZ|H Python Shel(E£)0] "ATZ" HHOE UAASIA|H LT}

O s SHEdT

File Edit Shell Debug Options Windows Help @ ZO|/\EI AII:O“ BLE ZthlE ;éFZIF%uFthr
Python 2.7.9 (default, Sep 17 2016, 20:26:04) @ E_|-5H-||E_|]1|—0| %I-JéI-EEO| Z|_-|°|__|E ON EI-L_||_‘_|..

[GCC 4.9.2] on linux2

Type rcopyright’. "credits’ or "license()” Tor mrel @ Python 2(IDLE) 212492 Joystick_10_Serial_02.pyE Z§HL|CY.

® Python 2 Z21S AFFILICE (Run Module 43 E= F58 SEUct)
® Python Shello| AISHEIL|C},

@ £3%&l= tHZ o5& Eelgct,

® Python Shelloff AT Command& 2§t

@ £3%&[= O o5 E Eelgct,

@ Python Shellof|M "Ctrl+C" Y&t 2248 Z=§L|CH

@ 2t2H|2|oto| S¥EES| HeS OFF Lt




20. Joystick_11_AT-Command

D20 Moo S0 Al2|E ZEE Sdlf 213 BLE Z2|(FBL780_Serial)0ll EHOE A LCL

__ time'oll ZHE oIF S A3 s 2o|aials

serial ==
e 'serial'o] BT 9 BAZ AIRSH| 3 2to|Heiel2
7 Ct

I "serial" 210|E2{2|E At
T

St7] 2lall "AR"E YIFLIC.
dEE StEOf Al2|E 9

E 9600bpsE SZE/L|C
("RaspberryP1i AT Command Test\n™) = P e= | f

time.sleep(0.5) . -
ser.write("at"”) ‘E‘Zl'% Z'lél' tﬂ‘/FE testStrlng% Af%%”-llif.
ser.write("\r")
time.sleep(0.5)

3ot} of= CHZ HA[R[E "print()"Off Y= ELICH.

True:
ser.inWaiting(): 0{7| M= "RaspberryPi AT Command Test"& 235t &LICEH
testString =
time.sleep(0.5)
ser.ir_n-a’aiting(): 2F= ¢ = o|=ll OF St
testString += ser.read() BLE 01|7|' A|—|5|7|E 7|E|'E'—|7| -r|0H OF 500ms l:H7|°‘=,L-||:|'.
(tgstString)
testString = SIEQ|O] Al2|Y ZEZ AT CommandZE A&t Ct,
testString = raw_input(“Enter AT Command: ") HEeStIAE 5= AT Command "at"E& "ser.write()"0f 24§l

ser.write(testString)
ser.write(”\r™)

("Wait Response Command for 3s...") }
time.sleep(3) AT Command AE0| &2 & 2SS 22|7| 5 "wr'g

"ser.write()"Ofl gL Ct.

D20 2[&£HQ ghs £lS 2{sll "while True!"& AFEEILICE

SIEQO] Al2|E ZEZ YHE HO[E7 AP "ser.inWaiting()"0] 1(2h)S BHEHELCE
YHE Al2[Y CO|E7t AT °F 500msE CHZIRILICE.

AA=l A2|Y CI0|E{7} U= SOH(while ser.inWaiting():) "ser.read()"0ll 2|31 202 A|2|Y C|O|E{Z "testString"Ofl
Z-lll-% |__| [:I.

“testString" 0 HAE ClOIEIS Q1517 23l "print()"S AHBELICE.

"testString"S 27|SHEHL Y.

"raw_input()"€ AHESt0] Python Shell(2&)22E 7|2 C|0|5E ¥ YSULCH 7|2E Ho|E YH0| =™
"AEF|"E Y=L

1222 YHE HOIHE "testString"off A& E LCH
"ser.write(testString)"S AFE3t0] "testString"0f| &0 U= F|EE HO|EE
"ser.write("Wr")"E A3t 0x0dE SHEYO Al2|Y ZEZ SHF LT}

oF 3z29| AIZtS TH7|ELICE (SE 20| Y= AlZHE 7IThe|?7| flsff & 3=2E Ci7|§UCt)

[SH—R-"N

FEQIO Al2|E ZE2 SHFLC

ol



@ 2t2H|2|T0| SZEE0| RO|AE] 4

—_— = =2—
o Z0lA%| SC0] BLE HAE HALLICH

File Edit Shell Debug Options Windows Help B c _
F[’ZEEO:SZ]QW(‘diiﬁ:}é. Sep 17 2016, 20:26:04) @ El’ZH'”E—l]Il'Ol g!‘%)I-EEQ' Z-I-?"I% ON EH_'l E}-
Type “copyright”. “credits” or “license()- for more| (@) Python 2(IDLE) 21O 2 Joystick_11_AT-Command.pyS 2Z&fL{C}.
® Python 2 2124 S AAMEHLICt (Run Module A8 = F5& S+&ELUCt)
® Python Shell0| ASHEIL|Ct

@ £%8&= tHZ Ho|6E elgLct,

® Python Shellofl AT Command& &§L|Ct.

@ £%&= O HO|6E =elgLct,

Python Shellof|A] "Ctrl+C" st Z=2OM S S=LICH

@ 2t2H|2|oto] HFEES| MRS OFF FLCt,




21. Joystick_12_BT-Connect

"if ~ elif"22 "PIO Input"7|52 0|23510] BLE &x|(FBL780 Serial)0ll AT CommandE AY3tn, TEH3 =21}
"Bluetooth ¢1Z& / E&"E ZIMELIC}

— serial"0f BEE 9T B4E AIBSY| 2k 2toj=2ielE
RPi.GPIO 25 GPIO 27pekCt,

B "PIO"0| ZAE 2
ser = serial.Serial(’ /dev/ttyS0',9600,timeout=0.001) —?—7f%|'|-||:|'.
"serial" 2t0|=2{2|E AFEStY| L5l "QAR"E YIFLIC
_________________________________________________ AdE SEQO Al2[Y ZE= 9600bps2 =2E UL
pio_list = [22, 27, 17. 23, 24, 25] "PIO" LEQ| HS At HIAIS "BCM"S =2 MZAHEHL|C},

sla2 AL317| S5l efolEaiel2

il
n
ﬂJ

GPIO.setmode(GPID.BCM)
GPIO.setwarnings(False)

o
i range(6): "P|O" EEO' A|"9' %0” EE:L:;H% O_§_8|-E 704—?- %I'AoHElE
GPI0.setup(plo_list[1]., GPIO.IN) . = =
pLp warnings £34&|X| t=E YL
currentster = @ "PIO" LER ABE ZEZ 'pio_list'2He 2/AE0| HHBLICE
e GPIO.setup()2 AI2stH 6719 CIRX Y ZEE Qo=
True: Aa-i%;EIFLII:I-

currentStep == 0:
("RaspberryP1 BT Connect Test\n™)
currentStep += 1

currentStep == 1: RHZO| ALBY Ha4E "currentStep"'22 Folst ZI1¢UE 0
e ppie s o o= waEUd
ser.wrj:.te(::lagi!“zl 0150
Ser write("y T22o| RAHOI HHE A2 23] "while True:'S
currentstep o 2: AFBEHLICH

GPIO.input(pio_list[5]) == O:
("Pressed Disconnect Button™)

ser.write("ath") " - 0" O|sH "; — e AlSH
cer write("urm) currentStep = 0"0{| 2|5 "if currentStep 0:"&20| AlsH

currentStep = 1 ZlLct,

Python Shell(2£)2 "RaspberryPi BT Connect Test" &2i§tL|C}.

"currentStep = 1"2 M S ZIEH L,
if-elif' 22 ZREHLICH

"currentStep = 1"0l| 2|3 "elif currentStep == 1:"220| AHEL|C},

"if GPIO.input(pio_list[4]) == 0" AIE5t0] CIA|E 4R ZET} High SEHOIAM Low AEHE HAEJEA] IS
SLICH (REQ| A2 0HA ZERE A|ZELCt)
491R) LEJ} Low AEIZ2 HZAE AL, Python Shell(E£)2 "Pressed Connect Button"g =3 gL C}.

SIEQI0] Al2|Y¥ ZEZ "atd083a5¢1f015bwr'S &2 LT

"currentStep = 2"'2 A2 ZAEFLICE

if-elif-22 ZRELICH

"currentStep = 2"0{| 2|5 "elif currentStep == 2:"2&0| ASHEL|C}
"if GPIO.input(pio_list[5]) == 0"8 AtE5t0] C|RA|Y SR EEJ} High AEI0M Low MENZ HAZJU=A| HIAE
SHLICH (ZEQ| A|22 oFA EEE A|ZFEHL|CEH)

SHA ZEJ} Low MENZ HAE AL, Python Shell(E£)2 "Pressed Disconnect Button"& &21§tL|C}.

STEY O] Al2|YE ZEZ "athwr'S £3§L|ct
"currentStep = 1"2 &S R CE.

if-elif' @S ZRFLICE

"currentStep = 1"0i| 2|31 "if currentStep == 1:"S2252E CiA| AHEIL|CH



x "atd"BHO| F|e| xAH083a5c1f015b)= HEY HEHIA =20f el Ch2A Y= ofof gfLCt
© 24=uiniol 2L 2% HEE BRI

Eile Edit Shell Debug Options Windows Help @ }—OlﬁEﬁl -/_'é!EO-” BLE ékil% éFZF%uFLl El‘

Python 2.7.9 (default, Sep 17 2016, 20:26:04) - =

(hec 4012 on Taue ® 2tRH2|oo] e MY ON gLct,

"credits” or "license()" for more
RESTART

Type "copyright".
b
>>>

@ Python 2(IDLE) Z21342 2 Joystick_12_BT-Connect.pys 2E¢&tL|C}.

® Python 2 27248 AISHSHLICtH (Run Module A3l = F52 -2L|C})
® Python ShellO] HE/L[C
@ HWE A =29 MAUS ON gt
4 2912 =M SREL HZES AL (HEEH "ZO0|AE HE"9
Status LEDZ} ON & L|C})
© ZE4E|L L__||:H7| ENIEE §_||. o 5HL|C}

® 5¥ A% BN SREA A ZRES UL

@ =8&l= UHZ HOHE AL,

® Python Shellof| A "Ctrl+C" Q2{5t0] T2248 Z2FtL|C}

® 2}2H|2|Tj0| B CO| M9S OFF Bhict

HH3 EE29| MYS OFF ELth



22. Joystick_13_Check-Message_01

B e e o e e e e e e e e e e

ser = serial.Serial('/dev/ttyS0",9600, timeout=0.001)

GPIO0.setmode(GPIO.BCM)
GPID.setwarnings(False)

currentStep =
uartString
uartLength

pio_list = [22, 27, 17, 23, 24, 25]

i range(6):
GPIO0.setup(pio_list[i], GPIO.IMN)

True:
currentStep == 0:
("RaspberryPi Check Message Test 01%wn")
currentStep += 1

currentStep == 1:

GPIO.input(pio_list[4]) == O:
("Pressed Connect Button™)

ser.write("atd")
ser.write("083a5c1f015b™)
ser.write("\r")
time.sleep(0.3)
uartsString =
currentStep += 1

currentStep == 2:
ser.inWaiting():
uartString += ser.read()
uartLength = len(uartString)
uartLength > 4 uartString.find("\r\n",0,2) == 0

currentStep += 1

\

uartString.find("\r\n",uartLength-2) == uartLength - 2:

"serial"0f ZHEl 2|
£ F7rct
"PIO"0| HHE 2R S+E AESIY| floh 2to|E2|E
ZF 7t

"time"0f| HHE 2F +E AHESH| {3l 2t0|2242
£ 7ty

"serial" 2l0|E2{2|Z AtESHY| 2o "QR"E MHBILICE
MAE SHEQ0] A|2|Y EE= 9600bps2 SRHE/L|CH
"PIO" ZEQ| ¥T AtE YAZ "BCM'22 HHELCH
"PIO" ZEQ| AIE J0| ZE2OME TESH= B LM
= warningg 385X 2=E 4L

ZUZO AFEEY HE "currentStep" 22 H2l5t1
27|32 022 HFgct

ZAEE MYY HLE "uartString" 22 MASHD
z7[skect,

£ AEsH7| flaf 2to|E2{2]

4
I
£

=218 40|E A& HLE "uartlength'2 ZolstD
27|18 022 MHFLICT,

"PIO" ZEZ AEE ZES 'pio_list'et= 2[AE0| 4Y

GPIO setup()2 AMR35I0 6719 CIA|Y REZ Qz{oz MAFHLIC}

D270 2|&£AQl Bte M 2o "while True!"E At

"currentStep = 0"0f| 2|3 "if currentStep == 0:"8-£20| AlSHEIL|C},
Python Shell(Z£)2 "RaspberryPi Check Message Test 01"2 & &L C}.

"currentStep = 1"2 M S RIELCL.
if-elif 22 ZREHLICH

"currentStep = 1"0f| 2l3l| "elif currentStep == 1:"E£0|

a8

"if GPIO.input(pio_list[4]) == 0"S AR50 TR 4R &

U (ZEQ| X222 0YA) LESE] AIZRILC})

EJt High AEHOIA Low HEiZ HALA=A] HIAE

AR HEJ} Low HEHE HAE AL, Python Shel(E£)2 "Pressed Connect Button"S &agtL|C},

SIEQIO] Al2|Y ZEZ "3td083a5¢1f015bwr'S &L

QF 300ms A|ZF CHZ[gfLICt.
"uartString" 27|3tgH Ct.
"currentStep = 2"2 M S 2ISHEHLC
"if-elif'22 SEELIC

1=



"currentStep = 2"0i| 2|5l "elif currentStep == 2:"2&0| ASHEL|C}
StEQI0] Al2|¥ ZEZ Q2% H|0|E{7t 2™ "ser.inWaiting()"0| 1(2HS
U&= Al2|Y HIO|E{7F USH "serread()"Z AO{A| "uartString"0f| AZEHL|C
"UartString"of 2 &El H|0|E{e| 20|12 5l "uartLength"off A &EHLIC
"uartString"0f &=l 22tHo| Z0|7t 420 I, "Wrwn"S2 AR, "Wriwn'S2 ZLt=2R| X3 ELCE

(HEIZ AE2 AT CommandE YAS 22, 2= Y 0] 420 310 "Wrwn"22 A|AGHA "Wrwn'S2 EEHLUCH)
SCh 20| 42CH 310 "Wrwn"Q2 A|RGHA "wrwn"'22 ZEE|= AR, currentStep = 322 MAS R@MEL|CH
"if-elif'22 S2ELCL

Crrentstep = 3: "currentStep = 3"0f| 2|3l "elif currentStep == 3:"2&0|
uartStE}Egé:ingc(l"l‘j\;}r;-al«('\r'-\n".0.6} == 0: §60H5| L‘l E’l'
time.sl 0.3 g " u u
g A find()"2 AFR310] "uartString"#40] 2= 2210
currentStep += 1 ..WrWnOKWrWnu?le Z‘"ﬂcél'l—-ll:l'.
currentStep == 4: u H "
cer. inaiting(): Bl 2t0] 2= &2, Python Shell(2&)2 "Received OK
uartstring += ser.read() = oq=|
uartLength = len(uartString) % Eeﬁq ?:!H'l L_‘I'.
uartLength > 4 vartString.find("\rn",0,2) == 0 \ =
uartString. find("\r\n”,uartLength-2) == uartLength - 2: QF 300ms /\I?_I' I:H7|°g=||'|—||-_-|'.
currentstep += 1 . " = ==
P "uartString"g& Z7|S}gHCt..
currentStep == 5: " " ==
uartstring. find("\r\nCONNECT ",0,10) == 0: currentStep = 4"2 MdZ RISHEL|CY
("Received CONNECT™) ne " =
time.sleep(0.3) if-elif —:"‘g iE%I-L'Il:l'.
uartString = "
currentStep += 1
currentStep —- 6: "currentStep = 4"0f| 2|sli "elif currentStep == 4:"2&0|
.inWaiti H
“eriread) Mg
GPI0.input(pio_list[5]) == O: SIEQIO] Al2|Y ZEZ &= {|O|E7t Qe H
("Pressed Disconnect Button™) R . L " NS e
ser.write("ath") ser.inWaiting()"0| 1(2h)& gretgti|ct.
ser.write("\r"
time.sleep(0.3) A= Al2|Y G|O|E{7F U2 "ser.read()"'E HOAA
uartstring = " . =
currentStep += 1 "uartStrlng"Oﬂ 7"|Zo|-°n=||-l—|l:|'.
currentstep - 7 “artString” ol A€ GlojE{e] ZojS T
ser.inWaiting(): -
uartString += ser.read() "uartLength"of| A 2f&HL Ct.
uartLength = len(uartString)
uartLength > 4 “.ugrEString.find("'xr'-\n“,0.2) =0\ ) "UartString"O-” 7\-|7él‘5_| —E—Zl‘oadgl ?EIO|7|' 4EE|' =
uartString.find("\r\n",uartLength-2) == uartLength - 2: _ B
currentStep += 1 "Wran'ez AllkElD:‘ "Wrwn'ez I'-l__|-h}| ;(-||3_6|'L||:|-
(HEIZ AZ2 AT CommandE Y5t 82, 25 S 40| 420 310 "Wrwn"22 A[AGHM "wWrwn'22 EELUCtH)
2

¢k ZHo| 451:} A1 "Wrwn"'S2 AAEIM "wrwn'22 225 F?, currentStep = 52 A S ZIMEL|CE

"currentStep = 5"0f| 2|3 "elif currentStep == 5:"2&0| AHEL|C}

"find()"E AHEoStO "uartString"#H40l| HEE FAE0| "wrwnCONNECT "QIZ| |3 gL|Ct,
H|@ Z'0] Y= AL, Python Shell(24)2 "Received CONNECT"SE &2§tL|C}

QF 300ms A|Zt CHZ|RELICE,

"uartString"g 27|38kt Ct.

"currentStep = 6" 2 AHS 2IAMFHL|C

"if-elif'&8 SEELIC

"currentStep = 6"01| 2|5 "elif currentStep == 6:"FE20| ASME/L|C},

SIEQ0] A2l ZE=Z YHE G|O|E7} J2H "ser.inWaiting()"0| 1(&)S vrataiL|Ct,

=l Al2|Y CIO|E{7} USH "serread()"2 7|0k 3t OFR 22|E 51| L&LICH

"if GPIO.input(pio_ |IS’E[5]) ==0"2 ALESI0] CIREY S8R ZET} High HEHOIA Low HEIZ HAEJU=A IS
LT (ZEQS| AlZ2 0% _$E1 A|2FSL(CL)

SHR LEJ} Low OFEHJE_ HAZ AL, Python Shell(E£)2 "Pressed Disconnect Button"g& &= &tLICt



SIEQI0] A2|Y ZEZ "athwr'S & FLICH
oF 300ms A2t CH7|gtLCt,

"uartString"2 Z7|StgH Ct.

"currentStep = 7"'2 A8 XAEL|CE

"if-elif"®22 SEELICE

"currentStep = 7"0i| 2|5l "elif currentStep == 7:"2&0| A= L|C}

SIEQ0] A2l ZEZ YHE GO[E7} J2H "ser.inWaiting()"0| 1(&)S vrataii|ct

2=l Al2|Y Co|E{7t U2 "ser.read()'2 AO{A "uartString"ofl Z&tEtL|Ct.

"uartString"0f A{&El C|0|&{e| ZO|E ol "uartLength"Of A{&gLICE,

"uartString"of A{ZEl 2210l Z0|7t 420 I, "Wrwn"S 2 A0, "Wrwn"'22 ZLE=2| X3 EL(Ct

(HH 3 HZFE AT CommandE &8st 3%, 2 S 40| 420 31 "Wrwn"2=E A|&SM "wrwn"22 EHLICH)
SCh 210] 48CH 31 "Wrwn"CE A|ZBHA "Wrwn"S2 ZRE|= A, currentStep = 82 AZ S ZISMEH|CT,
"if-elif"22 = LT

"currentStep = 8"0f| 2|3l "elif currentStep == 8:"E&

currentStep == 8: =
uartString. find("\r\nOK\r\n",0,6) == 0: Ol AIOHEIL"El'
("Received O0K™) M n n i
time.sleep(0.3) flnd() = Al"8 |'0:| uartStrlng H=|_/|\_O'|| X-I;c%l- | —F.’_—Z|-°E:|O|
uartstring = " " "
currentStep += 1 WrwnOKWrwn O|7\| Z'IIE-?:!-L'II:l’.
currentStep —- 0: Hlw gf0] Y= E<S, Python Shell(24)2
ser.inWaiting(): " w2 =aqst
uartString += ser.read() Received OK"= §_|O|:!L| I:l’.
uartLength =hlen(uart5tr1ng) ] find( 0.2) o ok A7 [_H7| |'|_||___|—
uartLength > 4 uartstring.find("wrvn",0, == [<
uartstring.find(““rwn”,uartLength-2) == uartLength - Z2: - 300m5 |'_ B _‘:’_ :
currentStep += 1 "uartString"% }_7|§|-3|'L.||:|'
currentStep == 10: L Q" ML Z|sHSHL
uartstring. find(“\r\nDISCONNECT",0,12) == 0: currentStep = 9"2 HES IATLICE
("Received DISCONMECT™) wigo 0o 25
time.sleep(0. 3} |f ellf == OEOK:I Lll:l'.
uartstring =
currentStep += 1
currentStep == 11: "currentStep = 90| sk “elif currentStep == 9:"&&
ser.inWaiting(): =
uartstring += ser.read() OI AIOHEIL—Il:l'
uartLength = len(uartString)
uartLength > 4 vartString.find("~r\n",0,2) == 0 \ o|":°.||0'| AlE_lO-I IE=Z Ot, :‘El_l I:‘IlolE-‘|7|' %lgﬁ
uartString.find("“r\n",uartLength-2) == uartLength - 2: . N -
currentStep += 1 "ser. InWaItlng() Ol 1(é)§ H|_|-2|_}-°t:| L‘ll:l'.
currentStep == 12: O|E-45| Al2|Y G|O|E{7F )l o™ er read "2 A0k
uartstring. find{“\r\nREADY",0,7) == 0: I I -” I -I I- M= () 01 —I
: ("Received READY™) uartStrlng"Oﬂ Z<|Jé|-o‘='|'|__|l:|-.
time.sleep(0.3)
uartString = " n i " e o] Zlol= S
currentStep = 1 UartStHnQ O'” 210 |_| EllolE-I——I EOIE __TLOH

"uartLength"0f| A F&rL|C}.

"uartString"0fl H&E ZAEe| ZO[7} 420 A1, "Wrwn"22 A[AE|H, "Wrwn"'22 ELt=A| A3 gL

(HE|T HZES AT CommandS Qs 2L, DE & /0| 4AECH 31 "Wrwn"S2 A|2HA "Writtn"'S2 ZLrL|Ct)
SEH 2H0] 420 A1 "Wrwn"2Z A|ZEHA "Wrwn"2 ZR2%|= AR, currentStep = 1022 MAE 2IMFHLC
if-elif 22 ZREHLICH

oﬂJ

"currentStep = 10"0i| 2|3} "elif currentStep == 10:"8-20| AMSHEL|C},

"find()"2 AFRSHO] "uartString"# 40 AZE 224H0| "WrinDISCONNECT"QIZ| |3 &HL|C},
H|I Zt0| 2= AL, Python Shell(24)2 "Received DISCONNECT"E &£3igtL|C},

QF 300ms A|Zt CHZ|RELICE

"uartString"g 27|38kt Ct.

"currentStep = 11"2 M I EHCt,

"if-elif"28 &8 C}.



"currentStep = 11"0f 2|5 "elif currentStep == 11:"82&0| AL L|C},

SIEQI0] A2l ZEZ YHE GO[E7} U2H "ser.inWaiting()"0| 1()S vratgit|ct,

U&= Al2|Y HIO|E{7F USH "serread()"Z AO{A| "uartString"0f| AZEHL|C

"uartString"0f A{&El C|0|&{e| ZO|E ol "uartLength"Of A{&gLICE,

"uartString"0f &=l 22tHo| Z0|7t 420 I, "Wrwn"S2 AR, "Wriwn'S2 ZLt=2R| X3 ELCE

(HEH 2 AE2 AT Command& st 2%, 2= S8 40| 420 I "wrwn"22 AIZSHA "wWrwn"22 U0
S& 20| 4BC0t I "Wrwn"S2 A|AGHAM "Wrwn"'SE ZZ2L|= F2, currentStep = 122 A S RIS
"if-elif'22 SEELCH

"currentStep = 12"0| 2l5ll "elif currentStep == 12:"8£20| AsH=lL|C},

"find()"S AFRSI0] "uartString"B14:0 HZIEl 221H0| "WrHnREADYWrwn" Q2| |3 EHL|C}.
Bl ZfO|] 2= AL, Python Shell(24)Z "Received READY"Z &3 $tL|CY.

QF 300ms A|Zt CHZ|RELICE

"uartString"g Z7|3tgtL

"currentStep = 1"2 MY S ZIEHLCL

"if-elif'28 SEELIC

"currentStep = 1"0f 2J3H "if currentStep == 1:"S22LE CIA| ASHElL|C},

oII

% "atd"@AO F|2| =AH(083a5c1f015b)= HAS HE|A =20 w2t Cr2H| Y=|0{0F St

© etZHe/mo] SFHCO| ZolAE HEE AR

File Edit Shell Debug Optiens Windows Help @ = Ol A E| A| c 0-” B LE Z|'7\| Fz EI‘ |__| El—

Python 2.7.9 (default. Sep 17 2016, 20:26:04) o st ’

T[sgg iégéilrizptlfnegedlts" or "license()” for more @ E’I-EH-” aI]:[l.ol %l‘él‘EEol ZI_-I |_'I = ON c)l:I L’I L_‘I-

>>> RESTART . =

@ Python 2(IDLE) Z2S 2 Joystick_13_Check-Message_01.pyE 2E&HL|C},

® Python 2 T2 S AMEHLIC (Run Module A8 = F5& LF2LICt)
® Python Shello| ASHEIL|CE,
@ HHA =29 XS ON &L

4 AR E2M SREA Eé% RIgHtL|Ct (HZZ|H "RO|AE] £E"9
Status LED?7} ON gLCt)

© 23&ls g HojeHE &IFHCt,

© 5 222 =M ERFEA HE SEE UL
@ 23&l= UHZ HOHE &AL

@ Python ShellofjAM "Ctrl+C" &5t Z2IMS =L
® of2H|2|Ii0] $Y¥EE| MHAS OFF UL
HE2 E29| daS OFF Lo



23. Joystick_13_Check-Message_02

Joystic_13_Check-Message 012| A, &xdoz ZIS 57| 20| T2240| H| EL8AHC2 LYEIL|C
OlE =9, "st=EY0] Al2|¥ ZEZ G|0|§7t YHSU=A] A2 "S5t £20| HUFE 0| Y| JELICE
o °

Of 25 o 7H2 2195t Z2M0| =25 28422 2YLES Fd5t= AL

serial "serial"Off HAHE QE &4+E AtEsHY| Qlsl 2t0|E2{2|E
RP1.GPIOD GPID
in ZIKgH .
il " "ol 2ted H SIAZ AR5 ols zlolEziz|I=2
ser = serial.Serial('/dev/ttyS0’,9600,timeout=0.001) _Plo_lc_).” e gl_'_ sT= Al’o°|'7| TloH |- |_ -I |E
=7JtstL|C
GPIO.SetmOde(_GPIO.BCM) _'_7}-0':' | |-
GPI0.setnarnings(False) "time"Of| ZAE QE S AESHY| Il 2to|E2E
t5t =1 = =
oldstep - 0 27
tSt = FREINT = ST " 5
ek S serial" 2}0|E2{2|2 ALR3E}7| 28l "QIAp'E AMAIBHL|CY
e MMEl SIEQO Al2|Y ZEE= 9600bpsE S2HEIL|CH
chec| extsSte H
correntsiop "PIO" ZEQ| 5 At YAIS "BCM'2Z **@E*LIEL
o ep
uartstring "PIO" LEQ| AtE F0| Z2OHMS ZRot= F UM
e stroep(2-2) El= warning® £3E(2| A=2 MHFILICE
Currenistep = 0 ZURO| AFRE B4E "currentStep"22 oI5t
. 27|22 12 AAEHC}

pio_list = [22, 27, 17, 23, 24, 23] _ N - _
' (&) O] ZIgH ARl 22 Bi42 "oldStep"S A2l5t2
1 range H _

GPIO.setup(pio_list[i]. GPIO.IN) 27134 022 MHEL L}

True:
currentstep == 0:
ser.inWaiting(): o
uartString += ser.read() s
uartLength = len{uartString) =7
uartLength > 4 uartString.find("\r n",0,2) == 0 \ - |
[}
u
=z

e
uartString. find({"\rwn",uartLength-2) == uartLength - 2: =
currentStep = oldStep Xl'OEi z |% 11ZOF°E}- Hd‘?% "uarﬂ-eng‘th"E 2‘|O|o|-_|_

currentsStep += 1

"checkNextStep()"0|222 &4& ZHOo|gtL|ct.

0| &t4= 300ms CH7| / 2AIE #&tH4 27|38} / oldStep = currentStep A3l / currentStep = 022 AlsiEtL|CY
"checkNextStep()" &t SIA 21E S0|EH ARE XHYotll, Ths AHS 022 HE5H0] ot=90f A2 ZEZ A
=l HIO|EE #3380 5t= H<R0l| At&sts SeLIch.
"PIO" LEZ AI2E LEZ 'pio_list"2tE 2|AEN MHEHLCE
GPIO.setup()2 AMEStH 6712 LAY ZEES Y=z MYt

Z2IRH0| A4l Y2 £HS 95 while True'S AFBEILICH

"if currentStep == 0:"822 StEQI0] Al2|¥ ZEZ A F Oloj & st HO|H
SIEO A2l ZEZ YHE HO[E7} A2™H "ser.inWaiting()"0] 1(2hS gteteiL
U&= Al2|Y HIO|E{7F USH "serread()"Z AOA "uartString"0f| AZEHL|CH
"uartString"0fl A/ &El G|0|E{Q| ZO|E ol "uartLength"Oll A &L {C.
uartStrlng"Oﬂ ZE 2210 Z0(7f 420 A1, "Wrwn"2Z A|RE|H, "Wrwn"'S2 L= 3§ C}.

(HE|2 AE2 AT CommandE st 2%, 2= 3H 20| 42CH A1 "Wrwn"22Z A|ZSHA "Wrwn'22 EELICtH)
S5 20| 4EEf A0 "Wrwn"'22 AlASHA "Wrwn'22 Z=2&= F2, currentStep = oldStep2t currentStep +=12
ZISHSHA OO ZIGHGHE AHBIO| ClS AEIS ZISHFIEE §HL|C}.

"if-elif"22 ZZ &L}

IIO I'-{II

__i,"_ i

"currentStep = 1"0f| 2|3 "elif currentStep == 1:"820| MHEIL|C}



Python Shell(2£)2 "RaspberryPi Check Message Test 02Wn"&
currentStep == 1: = ay=
("\nRaspberryP1 Check Message Test 02\n") Ea%l'l-ll:—l'.
currentStep += 1 " " ==
P currentStep = 2"'2 MY RIMELICH
currentStep == 2: n " St
GPIO.input(pio_list[4]) == O: if-elif'28 SZELICH

("Pressed Connect Button™)
ser.write("atd"”)

-

i SR "currentStep = 2"0il 2I5}| "elif currentStep == 2:"E2£20| AMSHEL|C},
checkiextStep() "if GPIO.input(pio_list[4]) == 0"S AFZ3St0] LAY 4HR| LET}

currentStep == 3: High &EH0AM Low HEHZ2 HEZU=R| M2 E LTt
uartStrlng.f;nd( \r\nOKsryn”,0,6) == 0: _

("Received 0K™) (ZEQ| A2 OHA| EEE A|2HeL|C}H)
checkNextStep() o .

AHR EET} Low MEfZE HZAZ AL, Python Shell(E&€)2
currentStep == 4:
uartString. find("\r\nCONNECT *,0,10) == 0: "Pressed Connect Button"& &&&tL|C}.

("Received CONNECT™) " " = a4=
time.sleep(0.3) SEQO] Al2|Y ZEZ "atd083a5c1f015bwr'sS &L Ct.
uartStrin " n = =5
currentStep 4= 1 checkNextStep()"&t4+E E2&tL|CH

n n o 5
currentStep == if-elif"22 S2&LICL

ser.inWaiting():
ser.read()

GPIO. input(pio_list[5]) == "checkNextStep()"&4= A 2 S0[EH AEES A &3t1(oldStep
('_'Erisseﬁ g’isc@mect Button™) = currentStep) CS ABIS 022 HY5t0 (currentStep = 0)
ser.write(”ath"”
ser.write("\r") 3|'E-?—-”0‘| /\IEIOE'| E E ol E;|E| E”OlE'I% i-”ﬂﬁHOl: I'E ?51—(!)—0'”
checkNextStep() L =
e Arg3He B4
currentStep == 6: _ _ _
uartString.‘Find(l"'xr'mOK'-\r'-\n“.0.6) == 0: "checkNextStep()”Oﬂ O|6H "AE-" O"O| }\IEHE“: 704—?—, _l'E‘?'“O'I A|EI—|
("Received 0OK™) "
checkNextStep() OE-I ZE=Z O|E'1E._| E”OIE-IOI HIJJ—7|' 9.|»EE|D:| CurrentSteD OldStep
currentStep == 7: ot “currentStep =+ 1"0| 2Jslf "currentStep = 3" 2 A ELIC

uartString. find("\r\nDISCONNECT".0,12) ==
("Received DISCONMECT™)

checkllextstep() "currentStep = 3"0l| 2J&f "elif currentStep == 3:"220| AlISHEIL|C},
currentStep == 8: " n=2 2= n nEH A p = =1y INe:|
uartString.f:@.nd(l"'-\r'-\nF{EA,D'f".0.?) == 0: flnd() Al’ |-04 UartStrlng H:'_'_O“ X-I |_| IZI’EO'
((Received READY™) "WriwnOKwrinn" Q12| 2 3gtLIct,
time.sleep(0.3)
uartstring = ** H|W Z2f0| 2= A2, Python Shell(@£)2 "Received OK"E
currentsStep = _ _

"checkNextStep()"&t4+E S&EHLCL.
"if-elif"2S ZZ &L

"checkNextStep()"et= oA 21l SO[H A&S X5t (oldStep = currentStep) TS A
(currentStep = 0) St=H0] Al2[¥ ZEZ AHE HO|HE XHAsHOF st ER0 AFESHE &4
"checkNextStep()"0ll 2lalf "A&l 0"0| A== %, StEQIO Al2[¥ ZEZ U E C|0[E2l B|wIt =™
"currentStep = oldStep"2} "currentStep =+ 1"0j|

o ru|o

"currentStep = 4"0f| 2|3l "elif currentStep == 4:"§-&20| AHEL|C}

"find()"E AE3I0] "uartString"#0l A AE ZAE0| "WrnCONNECT "QIA| A A JHL(Ct.
B2 Zf0| 2= AL, Python Shell(2£)2 "Received CONNECT"E &3 §hLCt,

oF 300ms A|Zt CHZ[EL(CE.

"uartString"g Z7|3FgHC},

"currentStep = 5"2 MY RIMEL|C

"if-elif"22 SEELIC

"currentStep = 5"0f| 2|3l "elif currentStep == 5:"220| ASHEIL|CT,
SIEQIO Al2ld ZEZ S HO|E7t J2EH "ser.inWaiting()"0| 1(2hHS BtaHeLICE
UHAE Al2|E HIO|E{7F J2H "serrread()"= 47| 5t11 OFR&H *q2|E SHA| LELICH



"if GPIO.input(pio_list[5]) == 0"& AFEot0] CIR|Y SHHRY EETL High AEH0AM Low HEIZ HAL|A=R] AHIAE
SLICH (ZEQ| A2 ORHA ZESE A|ZFLICEH)
SHA ZEJ} Low AMENZ HZAE AL, Python Shell(E£)2 "Pressed Disconnect Button"& &33§tL|C}.
SIEQIO] Al2|Y ZEZ "athwr'E £ EHL|CH
"checkNextStep()"&4+& SZ¢§LICEH
"if-elif"28 X2 gL L}

"checkNextStep()"&t4&= A 2 S0|E ARES A &stal(oldStep = currentStep) CHe ABlE 022 HE5H0]
(currentStep = 0) SI=RO] Al2|E ZEZ YHE HO|E{E A|Fs{Of 5H= ZR0l| AtEste S4YLct.
"checkNextStep()"ofl 2|3 "A&l 0"0| M3lc[= FR, ot=HO Al2[Y ZEZ AAE HO|§e] HluIt =™
"currentStep = oldStep" 2t "currentStep =+ 1"0i| 2[3Hf "currentStep = 6"2=2 HEELICH

"currentStep = 6"01| 2|5l "elif currentStep == 6:"2&0| ASHEL|C}

"find()"E AtEot0 "uartString"H40l A= 2AE0| "WrwnOKWrnn"QIX| X3 &LC.
B2 Zf0| B= AL, Python Shell(2£)2 "Received OK"S £ §HLC}
"checkNextStep()"&t+8 2E3LICH

"if-elif"2S 2 &L C}.

"checkNextStep()" &t 812 213 S0|H A”S st (oldStep = currentStep) CHE AHS 022 HF5t0]
(currentStep = 0) StEQO] Al2[ ZEZ AHE HO|HE A A0 st= ER0| AtEste Ut
"checkNextStep()"ofl 2|3 "A&l 0"0| M3c[= FR, St=HOf Al2[Y ZEZ UAE HO|52] HluIt ¢=|H
"currentStep = oldStep"2} "currentStep =+ 1"0| 2|5l “currentStep = 7"2 HAEL|C}

"currentStep = 7"0i| 2|3l "elif currentStep == 7:"§&20| AEL|C}

“find()"S AFRSI0] "uartString” B140) HZE 22{H0| "WrwnDISCONNECT Q1| |2 gHLIC}
H|: Zr0| S= AL, Python Shell(2£)2 "Received DISCONNECT"E &&tL|Ct.
"checkNextStep()"&t+& &L T

"if-elif"22 SEELICH

"checkNextStep()" &= S 21l S0|T A8ES {3 Stal(oldStep = currentStep) tHE AEIS 022 HE5HY
(currentStep = 0) StEHO] Al2[Y ZEZ AHE HO|HE A A80F 5tz R0 AtESH= 4L Tt
"checkNextStep()"0ll 2|3 "A&l 0"0| M3lc[= FF, o= Al2[H ZEZ E HO|8{e] HluI} 2=|H
"currentStep = oldStep"2} "currentStep =+ 1"0| 2|sH “currentStep = 8"2 HAEIL|C}.

"currentStep = 8"0f 2|3l "elif currentStep == 8:"220| A= L|C}

"find()"E AtESI0 "uartString"#H40] XA FAE0| "WrwnREADY"QIZ| |2 FLICE
H|1 Zr0] Y= EL, Python Shell(Z£)& "Received READY" &2 &tL|Ct,

oF 300ms A|Zh CiZ|BfLCt.

"uartString"& Z7|3}&tL Ct.

"currentStep = 2"2 A2 FAEFLICE

"if-elif'g &

"currentStep = 2"0i| 2|3l "elif currentStep == 2:"S2ELE| CiA| AlSHElL|C},



% "atd"HPO Flo| AH083a5c1f015b)= HAY HEHIA =E0f Wt L2 YA 0{oF ELCt,

© SAzulEno] HYuSol 2018 B2 FATU,

File Edit sShell Debug Options Windows Help @ }—OlﬁEﬁl %EO‘” BLE RFilg ;éF %ul'l_.l El‘

Python 2.7.9 (default, Sep 17 2016, 20:26:04) 12 C O o st

'Esgg i&‘:géillgptkngﬁedlts" or "license()" for more @ El'EH'”al]Il'ol %F OlhE Ol ZI_-I_I:E 2 L‘l E’l-

>>> RESTART

@ Python 2(IDLE) Z2 302 | ys’uck 13_Check-Message_02.pyE 2EEfLICE.

® Python 2 ZZ212HE AHSH|CH (Run Module A3l E= F5& =ELUCH)
® Python Shell0| A&EL|C,

@ HH3A E22| d¥ES ON gL

49 A0z 2N EFFA HES WYL (HEZH "RO|AE £E"9|
Status LEDZ} ON & L|C})

© £%¥&|= g Ho|eHE gelgct,

S2E ALt

LT}

© 5H ALz =AM EREA

@ 23&= 4 Ho[HE Qlg
@ Python Shellof|M "Ctrl+C" Y2510 T2 288 Z2FHL|C
® 2t2H|2|oto] SHEEo| HS OFF Ut

HE|3 29 M2 OFF gLt

HE
Lol 5
—



24. Joystick_14_DataPacket_01

HE3 EE AoI5t7| 2l 2t=H[2(Tt0] "ZO0|AE EE="0|A S4EHOF S "HIO[E TA"S HAEFLL

ok

BLE Peripheral Zz|= ls2 AM35t7] {shA ServiceE A|lSEHLIC

eI E229 EFsot 7ls2 "HIA Service" LT,

(2t 1: ™| 32| FBL780_Serial Peripheral?| Est 7|52 "Al2|Y Service"QLICt)

(Rt 2: ™E|39| FBL780_H Peripheral?| EAst 7|52 "Al2|Y Service / PIO Service / ADC Service / Config Service"
)

BLE Peripheral 2|2 £435t 7|52 AO{(H0[8 &4/44L)5t7] fIsiME "HS"S AFEEUCH
( He|3 =m|0[2[0fA FBL780BC_H A|&<| "FBL780_Appendix_1~3.pdf" ZAf

HE|Z S20| "Hl# Service'S HO05H] SIFME "0x0006"0] 'HE WSS ALBELICL = HEWS "0006'0)

EZ A0S flafl ot Z2EZS SLUFLICH

BLE Peripheral &2|E A[0{5t7| 2IsilA= BLE Central F2|E ARZ3HOF BfLICH,
HE|3 E22 H0o{517] Q5= HE|3 BLE Z2|Q! FBL780_Serial2 Central2 M50 AIEL|CH.

FBL780_Serial& Central2 &5t 2t2H|2|Ot0| "RO|AEl €E"0| &2tsl0 YA E2 A 0{E /s "oy m3"S
EMEHLICE (Central A2 "19. Joystic_10_Serial_02"0|Ao 2Igigi&L|C})

eI E8 HOE et Z2EZ9| "¢lojy A" F2E ofhiel ZELICH (S 8HIOIE AME)
startBit  |commandBit roll pitch yaw throttle | operationBit | checkSum
FO Al 0~200 0~200 0~200 0-~200 3 0

startBit / commandBit: 124 Zf (OxFO, OxA1)
roll: 1002 7|&22 1008Ct 3 QEZCZE 0| st, 100LLCt =
pitch: 1002 7|22 1002CH 2™ MRSt 10020} 2™ = 2IgL|Ct (0~200)
yaw: 1002 7|22 10020t 3 2353|4511, 100EC
throttle: 00lA A|ZtSHA S715HH 4&53t2, 7:.*-/-\- g %r
operationBit: 1(&0| && £4) /50| A& 24)
checkSum: &41 G|O[|&{2] @Z3HE0| AL CE
checkSum = commandBit + roll + pitch + yaw + throttle + operationBit

OII

oX

<

%

I
K=]
>
ol
Y
o0X
1o
o

* EE A7t 8S57| o EE mEo| 90| HELIL

[Safety Track]




serial "serial"01| J_';l'.a_i._l 9|—'?'— 6.:%\-% Af‘g‘gfﬂ $|6H E—|'O|EE'|E|%

RP1.GPIO GPIO = =

time Z7}Lct,
_________________________________________________ "PIO"0f| ZtHEl 2|
ser = serlal.Serial(’'/dev/tty50",8600,timeout=0.001) _%_7|-§I-I_| E|—_
GPI0.setmode(GPI0.BCM) "time"Of| HAE 2R S-S AHESH| fIol 2t0|E22|E
GPID.setwarnings(False) _?_7|-3H|'I_|E|-.
b ietineiii bt ietilieieieeiet "serial" 2t0|E2{2|E Al
HHEE SIEQO Al2[E ZE

=

£ ARB3SH| flsll 2to|Eq2|E

4
0!
£

1 range{6):

GPIO0.setup{switch_list[i], GPIO.IN) "PIO" REQ| HS AIE BAIS "BCM 2 5
" " EO 2 2 o 22 22 3Jl= AL HIAHD| -
("“nRaspberryPi Data Packet 01%n") PIO" ZEQ| AtE 30| 2 ME FEst= 3% LdLl=
ingS £3&|R| tE2 MAHEHC
time.sleep(0.5) warning= =5 | | sT-=— =2od | |'
ser.write("atd”)
ser.write("083a5c1f015b") . . _ L o
ser.write(”\r") PIO" ZEZ AtEY EEF 'switch_list"et= 2[AE0| 44
time.sleep(0.5) EH_ltl_
True: GPIO setup()S AF23t0{ 67H2| ClA|E ZEZ ol2ioz MA
GPIO.input(switch_list[D]) == O: _ p()E +&3t0] el HAIE =2 =7 20
ser.write("at+writeh0006™) skL|C}.

ser.wr::tte("f()”
zzﬁﬁﬁﬁzggl £35St 5t O IA[R|E "print()"Ofl =L CE
ser.write("64' 0]7|M+= "RaspberryPi Data Packet 01"S 25t4&L| T

ser.write("64"
ser.write("78"
ser.write("01"

Ay S BLE Z=|7} AIZtE|7|Z 7|c2l7| 9I3H o 500ms CH7|BHCY,
N SIEQI0] Al2|Y ZEZ "3td083a5¢1f015bwr'S &§tLCt.
ser.write(”"\r

tine .sleep(0.3) BLE %27} ®ZE|71S 7Ik2l7] 2Iah o 500ms Ci7[BHLICk,

A e

L

ZHA| & MEQ E21F HZg|H "RO0|AEl £1£9| Status LEDZF ON ElL|C},
D230l 2[&£AQl gte WS 25 "while True:"E AFERILICEH

"if GPIO.input(switch_list[0]) == 0"&

SLICH (REQ| AJ2H2 O|HA ELE A|ZELICEH)

OHM| EEJ} Low AMEIZ HAZ AL SIEY O Al2|Y ZEZ "at+writeh0006"S £2FHL|Ct 0|2 e 3 =29
0006 @H=0| HEXZ H|0|5E HMEYsStCt= AT Command @ LICt.

AFZSHO] CIR["E O ZETJ} High HEHOIM Low HEIZ HEZA=A] IS

AT
-

SIEQIO] Al2[E ZEZ "f0"E SHYLICH O|A2 BHIA =222 startBits 45t AYLICH
SIERIO] Al2[E ZEZ "al's UL O|A2 HER EE22 commandBitS &45k= AYLICH

SIEQIO Al2|E ZEZ "64"E
o

ZAFLICH 0218 eI CEOR roll2 SAIsHE RYLCH
(0x64 = 10022 2/ 0 5

o

O

SIEQIO Al2|Y ZEZ "64"F S UL 0|A2 HEA EE2Z pitchg $4I5t= AYL L
(Ox64 = 10022 H/Z 0|Z ©F &

SIEQIO] Al2|Y ZEZ "64"E S UL O|A2 HEA EE2Z yawg S4I5t= AYHCH
(0x64 = 10022 23|/235|M o &)

SIEQO Al2|Y ZEZ "78"8 £HEILICL O|H2 HHI E222 throttleg £4I5Hs AYL|CE.
(0x78 = 12022 1209] M7|2 45 st2ts SQLct)



SIERIO] Al2[E ZEZ "01"2 SHYLIL) O|A2 BHA 822 "=0| 5 2Y"S Silots XYL

SIEQIO] Al2|Y ZEZ "46"S EYELICt O|A2 HE A EE2= checkSuma2 &4lstks AYLCH
(checkSum = 0xal + 0x64 + 0x64 + 0x64 + 0x78 + 0x01 : 14. Joystick_07_Checksum_0O i

SIEQIO] Al2|E ZEZ "wr'S S ELICH O|A2 CI0IE2l 0| 225 ACt= AT Command L Ct.

of 300ms AlZH SO Bi7| &L CE

ofm

CIZ|Y OWA ZEJ} Low AEHZ2 HZHE SOF "ZO|AEl 4E"S S5 HE|2 S202 {2 95t T2E20|

oF 300ms ZHH2Z A& SLIELC

CIZE A ZEO| Low HEi HZO[ afiAstEH HEI =22 B2 St

% "atd"BHO £ £2H083a5c1f015b)= HAE WE|R S2of wpa} Ch2A YU2E|ojof BLct,

O 2t2H|2|ofo] L0 2O0|AE 2ES H2RFSLCE

e 1 G Z0iaq acot e e AT

T fiopyrigner. eredies” or “ticense0 ror more| (@) 2H2H|2|IHO| SYEEO] MAS ON FLCH

@ ™E|3 =29| M2S ON Lt (mo|H =234 M3 M)
® Python 2(IDLE) 2o = )

oystick_14_DataPacket_01.pyS Z&HL|C}
® Python 2 Z=22hs Attt (Run Module 43 ®£= F5& +&UC)
St

@ Al $ 2REA HFO| UHELICH (HFEIY “Zo|AE] LEr0)
ON Euict)
0% 2912 2l Weld S2 Ao} Z2E2S SUBIG

© "I 20| 4STLCH ©, 0 AQ(R]| 2&HHe2 &5 *EH040|E gt
O A2 +& oAl Al HHZ =22 otZdgiLCt.

@ Python ShelloflA "Ctrl+C" 25l T2 1S ZZ2 LT}

@ et2H2|oo] 20 MAS OFF FLch

® HEHI =22 S OFF gLt



25. Joystick_14_DataPacket_02

o[ 70| EIAES Zato o/5te, We|A =22
BLICH (OIZO= "08" ASIXS £27 = &

Ho5t7| SlshAts HolEf IS
OF "ClOJE| THR"0| A& SAELCE)

ojgiol= BHIA =4 d2E Ol EEe HF2=2 "Ho|y IjZl"0f [HHe=2 SAZEF U 122 throttle
(d5/5td) Ao 2 US1 "¢5/5t8"0l A== LT}
throttle(&4&/5t2) 20l HEEH checkSumE HEE2Z checkSum Altte &4+E 0|83510] AMsteS &L CH

serial
RP1i.GPIO GPIO
time
ser = serial.Serial( TTysS0" ,9600, timeout=0.001)

GPIO.setmode(GPIO.BCM)
GPI0.setwarnings(False)

startBit = 0xf0
commandBit = Oxal
roll = 100

pitch = 100

yaw = 100

throttle = 0
operationBit = 0x01
checkSum = 0

checkThrottle():
throttle

GPIO. input(switch_list[1]) == 0:
throttle > 59:
throttle -= 20
throttle > 3:
throttle -= 4

GPIO. input(switch_list[0]) == 0:
throttle < 20:
throttle = 20
throttle < 181:
throttle += 20

checkCRC():
commandBit
roll
pitch
yaw
throttle
operationBit
checkSum

checkSum
checkSum

commandBit + roll + pitch + yaw + throttle + operationBit
checkSum & 0x00ff

T} B2 FS, throttle(45/51%) 248 ZAAIZLIE
O AQI[7} B2 FS, throttle(&5/51%) 242 S7HAIZLICH

"checkCRC()"0|§22 E+E Yol
o] &&= HHIA =2 A0S 2l "
Sl E+E 0|88

— T =2

"serial"Of] 2tHE 2|
g FIIgLct
"PIO"0f| AHE 2T SrE AE
£ F7rgu
"time"0f| ZAE 2R g+E ALE
g /gy
"serial" 2}0|EZ2|E A2 Al
HeE StE/O Al2|Y ZE= 9600bps§ S2tElL|C}
"PIO" EEO| HiS Al HfAl 4 2s
"PIO" ZEQ| A 0| Z2OUMS %—Eﬁé a4% 94
38

&&= warninge 35|

4
oot
5
i
_>,:

&5t7| 2lslf =fo|=2i=]

St7] %lst 2tol=eq2

Sh7| flslf 2to[=eq2

_9
H1
Ju
Z

BHA EE2 HOE
2=

startBit / commandBit / roll / pitch / yaw / throttle /
operationBit / checkSum

SI%t "HIOIE IA"S BH= FO

"checkThrottle()"0|&22 S4E Ao LY.
0| gh= "ORH"ALQ|Z|QF "1
gLt

H|OlE{ THZ!"O| checkSumE AHAFSILICE checkSum AR "CI|O|E| T{ZI"O 2 Al



switch_list = [22, 27, 17, 23, 24, 25] "PIO" ZEZ AEY

time.sleep(0.5)
ser.write("atd")

time.sleep(0.5)

ZEE ‘switch_list"et= 2|AE0| F gL C
_ GPIO.setup()2 AHE3SH0 6702] CIA|Y ZEE YAz JHTLIC
1 range(e):
GPIOD.setup(switch_list[1]. GPIO.IN)

. E385t0A 5t= A OAIA[Z "print()"0f Y= SL|CE,
("“nRaspberryPi Data Packet 02\%n") ol
(=]

O{7| M= "RaspberryPi Data Packet 02"& U&5tASLIC

ser.write("083a5c1f015b") BLE ¥x[7} A|ZE|7|E 7|C}2]7| 2lsif & 500ms CHZ|&LICt,
ser.write("\r") SIEQIN Al2|Y ZEZ "atd083a5¢1f015bwr'S £ ELCY.

BLE 2|7t HEE[7|S 7Itt2|7| /s 2f 500ms CH7| Lt

True: Al & HE|3 EE20F HZZ|H "RO|AEl £1£"9] Stgtus LED?Y
checkThrottle() c lET 2 al-t e =% @ | l-
checkCRC( ) ON gLt

ser.write("at+writeh0006") . _ . _
D220 Z|& QI HHE 4AWS 2|5 “while True!"E AFRELICE

"checkThrottle()"&t4E 2ol throttlegdtS AAFEHL|CE
"checkCRC()"& & Z5HA checkSumitE AHAFEHL|CY,

ser.write("fo"
ser.write("al"”
ser.write( 64"
ser.write( 64"
ser.write( 64"

Tt et

SIEQO] Al2|Y ZEZ "at+writeh0006"S £ CH O|AHE
throttle < 0x10: o C20 HE Glo|E{2 ATtsiAICH=
ser.write('0'+hex(throttle)[2:4]) | © I3 ==2| 0006 hS0f HEXE HIOJEE HEsiitts

. AT Command@!L|C},

ser.write(hex(throttle)[2:4]) SIEQ0] Al2|Y ZER "f0"2 £2SILC) 0O|HE WE3 E2oz

ser.write("01") startBitE &4/5ts AYLICH
Colo] A|2|Y EEZ "31'S 233HL|C} 0|HS TE3 S=2O

checksum < 0x10: °|'—-r-”0‘| I I HTE=Z "31"2 £4¢ I |' |/\I_ '”5- o=

ser.write('0'+hex(checkSum)[2:4]) | commandBitE &It AQLCY,

; SIEQI0] Al2|Y ZEZ "64"E & ELCE o|AHES mEﬂﬂ EEc=

rollg@ &4lst= AYLICt (0x64 = 10022 %}/2 0|&
ser.write{”\r") =lCo of IEZ "GA"2 =HSH|C Ho m™

time.sleep(0.1) SIERIIO] Al2|E EE=Z "64"S SHELM. Ol/\_ HE|

pitchE &4lote AYLICE (0x64 = 10022 /=7 Ol

éer.write(hex(checkSum}[2:4]}

rO
9,ﬂ

rO K
N
rhu
|o
Hu

StE
(

5]

oII

5]

t
t
=

AN A2l REZ "64"S SHELICL O|A2 HHIA EE22 yaws &S4I5tk= AYLIHL

0x64 = 10092 25| H/23|M OF 3

EQIo A2l ZEZ throttleg SHYLICH O|A2 BHIA =222 throttles &145k= AYLICE
Eellof Al2|g ZE=2 "01'8 ES-ELH. 0|A2 BHA EBL=2 "g0| &5 2¥"'2 & jL|Ct.
A0 Al2|¥ ZEZ checkSumE EHFLICE 0|42 HEHA EE22 checkSums &45ts AL,

(checkSum = commandBit + roll + pitch + yaw + throttle + operationBit)

Cli
oF

=

*

E9lol A2[E EEZ "wr'g SH YU o2 H0|E{2 YH0| AR&|UCtE AT Command LIt
100ms A|ZH SQF CH7|EL|Ct

write(hex(throttle)) / write(str(throttle))2| x}0|A

write(hex(throttle)) => AA| ZH=AHS HEX EFQQl 222 HASIH 2§ C.
write(str(throttle)) => AA| Z2}S 10214 EIQQ| BAt2 BIASIO &AHELICE.
HEXQt 10%14+= 101' 109 ZfRE HA| &H0| YtyLct
"joystick_14_DataPacket_02-1.py"E Asi5t0] 20| &+l

write(hex(throttle)) / write(hex(throttle) [2:4])2] x}0]Z
write(hex(throttle)) => AA| 2f(xA)E HEX EtUS| 2tz HASI0 & gLCt
HEX EFS LIEIHZ| I3l "Ox"7} 2at=2 27t5|0f gL}
write(hex(throttle)[2:4]) => &A| 2 (RAHE HEX EtQ| 2AI= #ESH0] S
HEX EIRIES LIEIHE "Ox" O|F 2AtFH &5t
"joystick_14_DataPacket_02-2.py"S& A3#5t0] 2t0| &+Ql.



% write(hex(throttle)[2:4]) / write(*0'+hex(throttle) [2:4])2| x}0|H
16%1=(HEX) 0 ~ f 72| Zk2 St Ae|¢2 QAIELCE O|AE ZAt2 HESNE o 2|2 QIAIFLC
16RI=(HEX)E & At2|e+=2 A2|ot7| fIah 0 ~f 7tR| 2rel 32 write('0'+hex(throttle)[2:4])E
AHESHY QR[He 2 ZA "0"E 7t S
"joystick_14_DataPacket_02-3.py"E A3HSt0 2f0|d =2l

% "atd"EYPO Flo| RAH083a5c1f015b)= HEAY HEIA =20 w2t CiE2A Y= 0{oF SLct,

© S=H|2|00] S0 20|28 4=8 FHYUM,

File Edit Shell Debug Options Windows Help = /\EI A' C 23|12 RFzFSH

Python 2.7.9 (default, Sep 17 2016, 20:26:04) ® Ol 0” B o;(l = o a‘ o‘:’ Ll El’

fgég 4:2D§]rl;pthnuged1ts or "llcanzgé%;gur more @ E,"ZH'” E.|]1|-0| SI'RFEEQJ Zd%% O %H—-l El’

@ HE|3 S2o| MU ON FLICH (Tl T2 M3 H)

® Python 2(IDLE) 22092 Joystick_14_DataPacket_02.pyS EZ&HL|C}.

® Python 2 T2 S AMMEHL|C (Run Module A8 = F5& LFELICt)

@ EAl = EFFA ¢Z0| JYFHULCH (HEEH "RO|AE] €E"9| Status LED7t
ON &uct)

o AQz| =2{M throttle 22 S7HAIZLICE

© HH 2 E20| 458t

18 ARIZ| E21M throttle 2+S ZAA|ZL|CH

@ HH 2 =E20| otZefLct.

@ Python Shellof|A "Ctrl+C" 25l T2 128 ZZ2 LT}
®@ 2t2H|2|oo] S¥EES| HeS OFF Lt

HE|3 =229 M2 OFF gLt



26. Joystick_14_DataPacket_03

Zg O RE% D20 A4S flol HE0| =27ttt EAE S35tA] ¥ #HEF0| 7tstt B0 HEE A 242
HESH0 S5t= YAIS ARBEUCL
serial "Serialuo'” I';I"?‘_:i%l gl“?- 61:!-_}!\_% Al’ g|'7| ‘rl 0H E}O||:!E-|E|
RP1i.GPIO GPIO = 5 =
time g F7tg ot
Ser = serial.Serial(’/dev/ttyS0" 9600, tineout=0.001)
n n S = 2= (=]
GPIO.setmode(GPIO.BCM) PIO 0" LI‘E#E' 9| %I- —= Al- °|-7| TlOH F'_f0| E—|E|
GPIOD.setwarnings(False) = 27}-°|=I‘L||:|-
= T .
startBit = 0xfo
commandBit = Oxal
11 = 100 . = _ -
pitch - 1o "time"Off ZAE 2T S-S ALESHY| fsl 2tojE22]
yaw = - —
throttle = 0 227 St
opgr?atlsnBlt = 0x01 s T |'|:1 | |-
checkSum = 0
e ‘serial" 2f0|22{2|E ALESHY| 2l "QIA"E YIRLICH

throttle

GPIO.input({switch_list[1]) == O: =
ihrottle > 567 e StE/IO Al2|¥ ZE&= 9600bps2 S2HE U
throttle -= 20

throttle > 3:
throttle -= 4

"PIO" EEO| HE A2 HIAIS "BCM"SZ2 AMAHEH|C
GPIO0. input(switch_1ist[0]) == C: O | AE HAIS @\V/= 3yt ct
throttle < 20:
throttle = 20

h 1 H n n

e PIO" EEO| AIg £0| Z2I2S ZRots FP WA
checkeRC(): &= warningg 95| =S YU

commandB1t

roll

pitch = St K=

yaw HEZ =2 Ao {gt "dlolg A" M2 Ho

throttle ] SHC

operationBit [<)

checkSum = | |-
checkSum = commandBit + roll + pitch + yaw + throttle + operationBit StartBlt / CommandBlt / rO” / pItCh / yaw / thrOttle /
checkSum = checkSum & 0x00ff

operationBit / checkSum

"checkThrottle()"0|22 2 42 Zo|gtL|C},
O gt "ORH"ARR|QF "TH"AL(R[S] =

H 2is A AT
"TRHTARIZVE 28 R, throttle(dE/3td) e FaAIBUL
"0 ALVt =2 AR, throttle(&5/5H) WS S7HAIYLIL.

"checkCRC()"0|522 g8 FolgL
0] &£ HHI E2 AHOIE 2/t "HI0|E TZI"Q| checkSumS AAEHLICE checkSum A4 "HIOIE I{ZI"O2 AL

ote #4E OE-ULC



switch_list = [22, 27, 17, 23, 24, 25]
1 range(6):

GPIO.setup(switch_list[1], GPIO.IN)
("“nRaspberryP1i Data Packet 03%n")

time.sleep(0.5)
ser.write("atd")
ser.write{"083a35c1f015b™)
ser.write{"s\r")
time.sleep(0.5)

True:
checkThrottle()
checkCRC()
ser.write("at+writeh0006™)
ser.write(hex{startBit)[2:4])
ser.write(hex{commandBit)[2:4])
ser.write(hex({roll)[2:4])
ser.write(hex(pitch)[2:4])
ser.write(hex(yaw)[2:4])

throttle < 0x10:
ser.write( ' 0'+hex{throttle)[2:4])

ser.write{hex{throttle)[2:4])
ser.write("01™)

checkSum < 0x10:
ser.write( " 0"'+hex{checkSum)[2:4])

éer.write{hex{checkSum}[2:4]}

ser.write("wr™)
time.sleep(0.1)

SIEQO| Al2|¥ ZEZ2 commandBitE £§L(Ct 0]

SIEQI0 Al2|Y ZEZ rollg £3gtLCt o|He T

SIEQO A2l ZEZ pitchE LTt o|HE

SIEQIO Al2|E ZEZ yawE UL o|A2

e

H3 EE222 rollg &A= A

oH

oH

"PIO" LEZ AIRE ZEZ 'switch_list"2ts 2|AE0| AX
St
GPIO.setup()& A
L,

2510 6712 XY ZEE 3oz HY
Edol12} st= CHA OAIX|E "print()"Off Y= ELIC
0{7| M= "RaspberryPi Data Packet 03" ¢

BLE &2z[7} A|&%|7|Z 7|Ct2]7] 2fs] 2 500ms CH7 LTt
StEQ0| Al2|Y EEZ "atd083a5c1f015bwr'S £&8L|ct,

BLE &7} HZ=7|E 7Ict2|7| flsil 2 500ms CHZ[LCt.
ZHA| & WE|Q E23F HZL|H "RO|AEl £1£9| Status LED7}
ON gLt

D229 2&£ZQl gte £lZ 2I5 "while True"E ALE
gt

"checkThrottle()"&+E SoHiA throttlegtS AlLHRILICEH
"checkCRC()"&4+E ZdM checkSumgtE AHlAHSHLICE

rlo

SIEQI0] Al2|¥ ZEZ "at+writeh0006"S £2§tLI|Ct 0|2
HEH3 E29| 0006 =0 HEXZ G|0|HE HYslilICt=
AT Command@ L Ct.

SIEQN Al2|Y EZEZ startBitE &£2¢tL|Ct. 0|A2 M™E A
E2ORZ startBitE &4lote AYLICEH

HE|3 E222 commandBitg &4

YL/t

HE|3 E22=2 pitchE &4letks AYLCH

SIERO] Al2|¥ ZEZ throttleS EHFLICE 0|A2 HHIA EE22 throttleg $4/5k= AYUCH

StEQO] Al2|Y EEZ operationBitE 23 YL|Ct. O

SIEQO] Al2|Y ZEZ checkSums &HELCH

A2

He|3 S2o2 "0 45 2F'S M5t

0|71 H™H 3 EE222 checkSume &A1= AQL|C}H

(checkSum = commandBit + roll + pitch + yaw + throttle + operationBit)

SIEQIO] Al2|E ZEZ "wr's SHELICH O|A2 H0|EQ] YH0| =E|ACH= AT Command LIt

oF 100ms A|Zh SO CHZ| gL T



52| ¢4l 100(0x64)2 =57 W2 24t "0"S &3sts F=20| FIt&|A|

r|o

% roll / pitch / yaw?| A<, Of2!
ort& Lt

% operationBit2] ZF<, 1(0x01)S £33}7| WzEol 2t "0"2 2 Q0| SH5=F FLCt

% "atd"BHO| FI2| %2H083a5c1f015b)= HZE HWHIA =20 w2t Ch2A| Y2Ax|ofofF FHLict.

© 2hzHj2imo| FFREo| ZolAL HEE YT
File Edit Shell Debug Options Windows Help = AE| /\ F- = ZFiF;F
Python 2.7.9 (default, Sep 17 2016, 20:26:04) @ Ol 0“ B © zl = o= ou Ll_El-.
#S;g :z.:g;;il]u;pt}?m'{zzedlts" or "llcan;Eé%AR;ur more @ E,"ZH'” E.|]1|-O| §_| ;éFEEg_l Zd%% O Elh |E|‘
@ WE|3 S2o| MUS ON ELICH (T[4 T2IH M3 )

\__

® Python 2(IDLE) 213422 Joystick_14_DataPacket_03.pyE Z&HL|C}.

® Python 2 ZZ22HE AHSHL|CH (Run Module A3l E= F5& =ELUCH)

@ A = 28FA AZO| JHELCH (HELH "RO|AE €E"9| Status LED7t
ONgEULt)

0 A2z m=2{A throttle 2}2 S7HAIZILICH

@ I E ."3_ E§o| AI-A%I—L_|[|-

1H ALIZ| 2{A] throttle /& ZAA|ZLICY.

@ BHA E20| st

@ Python ShelloilA "Ctrl+C" &5t T2 ZE2ELICE
® 2t2H|2|oto] SHEEo| HYS OFF Ut

HE|3 =229 M2 OFF gLt

o=



27. Joystick_14_DataPacket_04

O|FHOl= HE|Z EZ pitch(M2/F2]) HAHE
it

serial

RPFi.GPIO GPIO

time

spidev

it
ser = serial.Serial(" /dev
spi = spidev.SpiDev()
spi.open(0,0)
spi.max_speed_hz = 1000000

VS0

L9600 timeout=0.001)

GPIO.setmode(GPIO.BCM)
GPIO.setwarnings(False)

stanBit = OxfQ
commandBit = Oxal
roll =100

pitch = 100

yaw = 100

throttle = O
operationBit = 0x01
checkSum =0

it
analog_read(channel):
data = spi.xfer2([1, (0x08 + channel) =< 4, O])
adc_out = ((data[1] & Ox03) << 8) + data[2]
time.sleep(0.01)

adc_out

checkThrottle():
throttle

GPIO.input(switch_list[1]) == O:

throttle > 59:
throttle -= 20
throttle = 3:
throttle = 4
GPIO.input(switch_list[0]) == O:
throttle < 20:
throttle = 20
throttle = 181:
throttle += 20
checkPitch():
pitch

secondPitch = analog_read(3)

secondPitch < 400:
pitch = 50

secondPitch = 600:
pitch = 150

pitch = 100

2 UEL "HR/22"0| HOZ| =5 gLCf
"serial"0f ZAHE 2F g-E ARESH| L5l 2t0|E2{2|S FIbeLtt
"PIO"0 ZHE 2T A4S AMESHY| flall 2f0|=22|E —?—7@. IEf

"time"0f ZHE 2|
"SPI"Of| HE 2T
"serial" 2t
Y=l StEQO] Al2
'SPI* 2f0|E2A2IE AjE3517
MAME| "O|Z}"2 AR

zZitf 28 ALEES TMHzZ g%éo.;tltr.

"PIO" ZEQ| #15 ARE HAS "BCM'22 43
"PIO" LEQ| AR 0| 2SS Z235
S| e E dFL

BHIA EE2 A OE <Igt "ol mz"E W2 Ho LTt
startBit / commandBit / roll / pitch / yaw / throttle / operationBit /

St
aT

A
A 600bps
oH ||O|R|_

= warning2

checkSum

"analog_read()" 0|22 &4+E FoIFLCh
0| g4= ADC ®3t /0 2=l ADC G|O|E{E SPI ZEZ A0{SLC}.
F0{21 2ol sigst= ADC 22 0 10H|E CAY g2 2|HgL Tt
"checkThrottle()"0|§2 2 &4+E HO|FLICE

O] g4 "ORH"ALQIR|Q} "THH"AQIZ|9] 5&IS A I FLICE
"H"AQIZ|7} B2l AR, throttle(M4 /51 e ZAK|ZILLC
"ORH"ALQIZ|7} B2 AR, throttle(M4/31) 24E 2IHAIZLC
"checkPitch()" 0|22 2 &4E ZHolfCt.

0| &t4& "analog_read()" &S O|&5t0 ADC 3tH a4 Het kS
A&t

"ADC 35H"2'd Z2t0| 400L2LCt 22 AL, pitch(MZl/Z2l) 2t 5022
APt

"ADC 3%1"2'd 20| 6002LCt 2 &2, pitch(W2l/=3Rl) 28 1502=2

2yt
"ADC 3%"2l'd 20| 400 ~ 600 AtO|Q1 H%, pitch(
o= ZYFLo.

24 Z|

—

252 100

Z0)

checkCRC():
commandB1it
roll
pitch
yaw
throttle
operationBit
checkSum

checkSum
checkSum

commandBit + roll + pitch + yaw + th
checkSum & 0x00ff

"checkCRC()"0
o] &= HEH|

Folghct,

S [o]]= | EARYe]
checkSumg A
mzl"e2 ALESt

rottle + operationBit




O

"PIO" REZ AtBY EEEZ 'switch_list"ete 2|AE0 HFELCE

switch_list [22, 27, 17, 23, 24, 25]
i range(6):

GPIO0.setup(switch_list[1]. GPIO.IN)
("“nRaspberryP1 Data Packet 04\n")

time.sleep(0.5)
ser.write{"atd")
ser.write("083asc1f015b™)
ser.write{"\r™)
time.sleep(0.5)

True:
checkThrottle()
checkPitch()
checkCRC()
ser.write{"at+writeh000&™)
write({hex{startBit)[2:4])
ser.write(hex{commandBit)[2:4])
ser.write(hex{roll)[2:4])
ser.write(hex{pitch)[2:4])
ser.write{hex{yaw)[2:4])

ser.

throttle < 0x10:
ser.write( ' 0'+hex(throttle)[2:4])

%er.write(hex{throttle)[2:4]}

GPIO.setup()2 A3t 6712 CIA|Y ZEE o2 HHEFLCt
235102} 5t CIHZA OA|R|E "print()"0f] Y=d§L|C},

0{7|Me "RaspberryPi Data Packet 04"S& 215t &L C}.
BLE 227} A|ZtE|7]12 7|ct2|7] €51 & 500ms Ci7|&Hu|ct,
SIEQIO Al2|Y¥ ZEZ "atd083a5c1f015bwr'S &L Ct.
BLE &2|7t HEEZ7|E 7|Ct2|7| f{sif 2F 500ms EH7|%”—IEL
Al = HH3A E20 HEZH "RO|AE £E"9| Status LED7t
ON &L},

m27240| &0l ke

2l BhE 23S 2ls "while True:"E AHEELC

"checkThrottle()"&4E 2dlA throttledt= AlLFEILICE.
"checkPitch()"&42 Z28iM pitchgte AlAFeiL| T
"checkCRC()"&4E 25HA checkSumzf2 AlAHELICE

HO

SIEQIO] Al2|Y ZEZ "at+writeh0006"S
HE|2 =E22| 0006 =0 HEXZ GO E
AT Command@JL|C}.
SIEQI0] Al2|Y XEZ startBitS STHL|C 0|22 TEI3
EE20R startBitE &4lsts ALt

=|%I-L_| |> |

=9
S |___|-

M st

ite("01") SIEQ0| Al2|¥ ZEZ commandBitE £LICH 0|24 HE3
Ser.write |
E292 commandBite &A= ZQiL|Ct

checkSum < 0x10: SIEQIO] Al2|Y ZEZ roll& £§LICt O|AH2 T2

?er..\'rlte{ 0" +hex(checksum)[2:4]) c20o2 oIS AAlste HOIL|CH

ser.write(hex{checkSum)[2:4]) SIEQIO] Al2|Y ZEZ pitchE £ §HL|C}H 0|z T3

ser.write("\r") E202 pitchE &Alsts AYLC}
time.sleep(0.1) StEQio] A2 ZER yawE £BILICL 0|21 HER
C202 yawsE &AI5ts ZYLCt
SIEQO| Al2|¥ EEZ throttleS £2ELICH 0|42 HEHI =222 throttleg &AISHE ZYLICH
SIEQI0 Al2|Y EEZ operationBitE &3 EHLCH 0|2 I“Eﬂﬂ EECo=® "£0| £#8 2Y"S Silot= AYLCH
SIEQ0] Al2|Y¥ EEZ checkSumS £3SHL|C) 0| TE|T E222 checkSumS &AI5H= ZHQlL|c},
(checkSum = commandBit + roll + pitch + yaw + throttle + operationBit)
SIEQIO] Al2|Y ZEZ "wr'E2 SYELCE O|AES G059 Y0 2=L|ACt= AT Command LTt
OkﬂmmsAP}Eo}qnowwr
% pitche| Z<, 50(0x32) / 100(0x64) / 150(0x96)2L2t 71| =& 37| WfE0| &2 "0"S &Stz F&20| FII=|A]
ort&L .
% roll / yaw?| Z<, Of2l2 H3IZ| 211 100(0x64)E £35I7| W20l FA "0"S £HSH= F&0| FII=|A|
ort& Lt

% operationBite| A%, 1(0x01)2 £835l7| WZof| EA "0"2 & ¢l0| EHsI=SF gLC}.
% "atd"BHO| £1o| £2H083a5¢1f015b)= HZE WE|I S2of w2t Cr2A| Yislofof Lk



| O 21220 BECo| 2ot HEE WA
File Edit Shell Debug Options Windows Help =z AEI Al A 1= ZI._I.;I.
Python 2.7.9 (difault. Sep 17 2016, 20:26:04) ® _Lol_ - E_O” BLE Oxl = © &' Ou I—l El’
[G6CC 4.9.2] on linux2 - =
I{Ee "copyright”, "credits” or HDEE";E;%,;F;W more @ E,"EH'”E.']I"O' %‘I';éFEEQ_ Zd%% ON OuH—-l El’
>5> =
@ HHI2 =22 2¥S ON &L

u

® Python 2(IDLE) Z27842
® Python 2 Z224E HHELICE (Run Module

ON ELUIt})
O A2z &3{A throttle 2t S7HAIZILCE

© HH3 =E20| A5t

"ADC 3R1"l'd Zf HOIAM(RO|AE] o2 ) pitch ¢+E HHAIZLICE
@ HE|3 S20| MZIGLLCH (222 7[20{3)

@ "ADC 3#"z2flY 2t QUO{A(RO|AE! §|2 R pitch S BIZAA|ZIL|C}
® "HH 3 E20| FELLCH (HZ2 7I803)

"ADC 3R1"AlE Zf AHOIM(RO|AE] SY2=2 =) pitch A4S HEAIZLICE
® HH 3 =20| £Ho| FLCt (7|20 )

18 ARIZ| &21M throttle 2+S ZAA|ZL|CE

@ HH 2 =E20| ot&gtLct.

Python Shellof|M "Ctrl+C" st T=2243 Z=LCH

2t2H2|mio| SAEES| MYUS OFF L Ct.

HE|3 =229 MeS OFF gLt

C
Iul

Ch. (Ojo| m=3H Agl )
oystick_14_DataPacket_04.pyS 2EZ&HC}.
H¥ E= F5E SEUCH)

@ MAl & SREA 0| ATt (AZEP "Z0jA

= T8

El 21E"9| Status LED7}



28. Joystick_14_DataPacket_05

O|#0j= HEHA =2 roll(0]5/<0|S) HOE

ot

serial

RPi.GPIO GPID
time

spidev

it
ser = serial.Serial(" /dev,/ty50", 9600, timeout=0.001)
spi = spidev.SpiDev()

spi.open(0,0)

spi.max_speed_hz = 1000000

GPIO.setmode(GPIO.BCM)
GPIO.setwarnings(False)

starBit = 0xf0
commandBit = Oxal
roll =100

pitch = 100

yaw = 100

throttle = 0
operationBit = Ox01
checkSum =0

i
analog_read{channel):
data = spi.xfer2([1, (0x08 + channel) =< 4, 0])
adc_out = ((data[1] & Ox03) <= 8) + data[2?]
time.sleep(0.01)

adc_out

checkThrottle():
throttle

GPIO.input(switch_list[1]) ==
throttle = 59:
throttle -= 20
throttle = 3:
throttle -= 4

GPIO.input(switch_list[0]) ==
throttle = 20:
throttle = 20
throttle = 181:
throttle += 20

+2 U513 "20|5/20[5"0| HoE|=F LT}

"serial"0f] HAE 2T SE AESH| flal 2t0|E2{2|E FIHELCH
"PIO"0| ZHE 2T A4S ALESHY| flall 2t0|2e{2|E IR
"time"0f 2AE 2T &S ALESH| fI5l 2t0|E2{2|& FIIELIC.

"SPI"0|| HAE 2T S ARESHY| fIol 2t0[=22{2|E SR

oll

"serial" 2t0|=2{2|E AFESY| Llal "QAR"E Y IFLIC
AgE SIEO A2 ZEE 9

"SPI" 2t0[E2{2|E AMEStY| flofl "R E YE UL
MME "QIZI"E AIRSIO] 2to|B2{2| 278t b
z|tf 23 ALEE 1MHzZ2 JIgct.

"PIO" REO| Wi ARG WA "BCM'SE HHFLCEL
"PIO" ZEQ| AR F0| Z2OUMS ERots 49 Ydkl= warning
2 23gz| Y2 HHFLC

HEI3 E2 A {E I8t "dIo|y If2"S ez YO LT
startBit / commandBit / roll / pitch / yaw / throttle / operationBit /
checkSum

"analog_read()" O|E2& &8 FOIFHCE

O] 4= ADC et 2o Y= ADC HIO|HE SPI ZEZ 910
=t

FO012 A'2of siYst= ADC S A0l 10H|IE CIRY ez 2|H
S

"checkThrottle()"0|222 StHE Ao LY,

O] e "O|H"ARR|QL "1 "AL(Z|9| =S HIFLICH

"R AQIR|7L 52 AL, throttle(ME/3HY) S ZAAIZLCH
"ORH"ALQIZ| 7} B2 AR, throttle(A4/31Y) S ZIHAIZLCH



: "checkPitch()" 0|222 &4E Ho|§tLCt.
ChECkPl;‘i:éﬁ": O] &£ "analog_read()" &+E 0|85t ADC 3 z2id Biet ZIS
al&Lct
eld .
secondPitch = analog read(3) | "ADC 3"HH"all'd Zi0| 400EC} 22 FLR, pitch(AZl/=Z) S 5022
ML C}
secondPitch < 400: est )
pitch = 50 "ADC 3#1"2|'2 2f0| 600LCH 2 &2, pitch(¥/=!) ¢S 15022
secondPltch > 600: MAsLCt
E:ltr:h = 150 "ADC 38"\ Zt0| 400 ~ 600 AHO|Ql A, pitch(MRI/Z2l) 2+ 100
[E:it::h = 100 oz JEgLCt
checkRoll(): "checkRoll()" 01822 B42 Folgc,
O] g~= "analog_read()" &S O|E3t0] ADC2%¥ g #et ¢=
secondRoll = analog _read(2) ol&Lct,
secondRoll < 400: "ADC 281"2{'d 2t0| 400LCt 22 &2, roll(®0|&/20ls) %= 50
roll = 50 o2 HYELct
s?:iundRull > 600: "ADC 2H"z4d Zt0] 600ECH 2 A2, roll(RI0|5/R0|5) S 15022
ro = 150 A—|;¢-|3|.|__|E_|,
. =2od .
o1l = 100 "ADC 2%1"20'd 2L0| 400 ~ 600 ALO|Q! H2, roll(Z0|S/S0|E) 22

10022 AAEL Y.

checkCRC():
commandBit

roll "checkCRC()"'0|E22 &8 ZHoFLCt

E::‘ottle O] &+ HEHIA E2 HOE 2/ "Hiojy mjzl"o
operationsit checkSumg AAFEHLICEH checkSum AlAH2 "H|0|E
mzl"e 2 Atgote 4SS O|EFLC

checkSum
checkSum

commandBit + roll + pitch + yaw + throttle + operationBit
checkSum & 0x00ff




switch_list = [22, 27, 17, 23, 24, 25] "PIO" EEZ AT ZEEZ 'switch_list"2l= 2|AE0| MAEEHL|CH
i in range(s): GPIO.setup()2 AHE3SI0] 6712 LAY REE do=z YLt
GPIO.setup(switch_list[i], GPIO.IN) 235t02} st A HAIZE "print()"of Y= EL|CH

0{7|Me "RaspberryPi Data Packet 05"& & 215t% &L C}.

BLE &7} A|ZE|7|E 7ICt2|7| flsif 2 500ms CHZ|LCt.

I>

("\nRaspberryP1 Data Packet 05%n")

time.sleep(0.5) StEY0] Al2|¥ ZEZ "atd083a5c1f015bwr'S &&FLCt.
ser.write("atd"”)
ser.write("083aSc1f015b™) BLE &%|7} HZE[7|E 7|Ct2|7| {5 2F 500ms EH7|%"'—|‘:f.
ser.write("\r") 20| & o c273 o "2 Q|AEl 2lC 0
time. sleep(0.5) Al = HEHIA E20 HEZH "RO|AE £E"9| Status LED7t
ON &UuCt.
True:
checkThrottle() _ _
checkPitch() D20 2[&£HQl gts £lS 2{sl "while True!"E AFZEILICE

checkRoll()
checkCRC()

"checkThrottle()"&4+E Z6HA throttledt= AlAHELICE

ser.write{"at+writehD006™) "CheCkPitCh() 3|_ % _z_éH}\_l DItChZ;'C% 7—‘”&%“-' |>
ser.write(hex(startBit)[2:4]) "checkRoll()"&4E ZdHA rollgfE2 AlAHSHL CE
ser.write(hex{commandBit)[2:4]) "checkCRC()"&H482 oA checkSumzte A AMEFL|CH.

ser.write(hex{roll)[2:4])
ser.write(hex{pitch)[2:4])

throttle < 0x10: HE 3 =29 0006 HE0| HEXZ H|O|EE Zd %Hi":f:
ser.write( 0'+hex{throttle)[2:4]1) AJ'ConwnandO'LHJ
ser.write(hex(throttle)[2:4]) SIEQ0] Al2|Y ZEZ startBitS £AEHLCt O|H2 TWEIA
EAUN = ol
ser.write(01") EZ202 startBitE $4lots AYLICH

SIEQ|0] Al2|Y ZEZ commandBitE 2L C} 0|42 HE3
E2°02 commandBits &AlsH= AL,
QO] Al2|Y ZEZ rollS £ELIC} 0|AHL TEHA

checkSum < 0x10:
ser.write{ ' 0'+hex{checkSum)[2:4])

ser.write(hex{checkSum)[2:4]) C20O2 roll2 £AI5H= ZQL|C}
== [= Rk
ser.write("\r") SIEQIO] Al2|Y EZEZ pitchE £3ELICH 0|42 HHZA
time.sleep(0.1) 202 pitchg &AlIGHs 2YLict

':°J|01 Ale|d ZEZ yawEs SHYL |AE HH3 EEL= yawsE S4lst= AYLTH

CQl0] Al2|Y ZER throttleS £ELICH 0|H2 HE|Q E2O= throttleS £AI5Hs ZHYL|CH

Eo Al2|Y ZEZ operationBitE ST LICH O|H2 I“Eﬂﬂ EEoZ "50| &5 RY"E SAlste AYLIC
CQ0] Al2|Y ZEZ checkSumS &3 ELCH 0|AH2 ™WHIA E222 checkSumE 445k AQIL|CY,
checkSum = commandBit + roll + pitch + yaw + throttle + operationBit)

E
o

ol

ol

ol
—.——.——.——.—

ol

—~

SIEQIOl Al2[E ZEZ "wr'g SYELICH O|A2 CIoIEQl Y=0| =25 ATk= AT Command@ LTt
OF 100ms A|ZH SOF Cj7|BHL T
% pitch / roll?] A<, 50(0x32) / 100(0x64) / 150(0x96) 22 ZtZ| =& 37| W20 22} "0"E &Hst= F£20|

FItElR] EAXSLICE.

% yaw2| Z2, OF2|2 H#512] i1 100(0x64)E =35t7| W20 22 "0"S £5ts &0 F7t&|A] AUSLICH

% operationBite| A<, 1(0x01)2 &£35}7| w20 22} "0"S 2 ¢l0| 2HsI=F gL|Cl.

% "atd"YPO Flo| RAH083a5c1f015b)= HEAY HEIA =E0f w2t L= Y| 0{oF SLct,



T O 2ZH2T0| ¥HE S0 ZojAL HES FHFU

File Edit Shell Debug Options Windows Hel AE| 2 2712 =S

Python 2.7.9 (defauglt.psep 17 2016, 20:;6:04) ® _ZLol__! ElEO” BLE oFZl = ol‘a!-o‘:' I—l El’

fgég 4:gp§]rlépthnuged1ts or "llcanzgé%;gur more @ E,"EH'”E.']I"O' E_!';éFEEQ_ Zd%% ON EFL-l El’

@ HEIA £E22| S ON LCt, (Tjo|d 234 M3 M)

u

® Python 2(IDLE) Z2 1O 2 Joystick_14_DataPacket_05.pyS 2Z&HL|C},

® Python 2 27248 MSHSHLICEH (Run Module A8 L& F55 S=&LIC})

@ A = 2554 AZO| AL (HEZTH "RO|AE] £E"9| Status LEDZF
ON #UcLt)

0 A2 =2{A throttle 2tS S7tAIZILCH

© HHZA =20| dsgLo.

"ADC 28#"3'd 2t 2O{M(Z0|AE| 2202 23) roll 22 HAAIYLICH
® WE|3 £2 2202 O|SFLIC (P20 720{2))

@ "ADC 281"3fd gt QO{M(RO0|AE] @Zo2 ) roll 2tS HZAILICH
® WE|2 S2 z&02 O|SFLIC (FHEO2 71202))

"ADC 281" ld Zf AHOIAM(RO|AE] Sz =
® HH 3 E2 £HE FA”ULCL 7120 eis)
18 AQIZ| &21M throttle 2tS ZAA|ZLIC
@ HH 2 =E20| ot&gtLct.

Python Shellof|M "Ctrl+C" st T=2243 Z=LCH
2t2H2|mio| SAEES| MYUS OFF L Ct.

HE|3 =229 MeS OFF gLt

N
oX!
S
SN
njo
r&
oM
>
il
r
anl

-



29. Joystick_14_DataPacket_06
O|H0ll= HE|IZ E2 yaw(R3|d/23]H) HOE &2 D=1 "23|H/23|4"0| A E =S &L C,
% yaw(ZF2|M/23|M)= "Safety Track"O|A= E|AEZ} 87158 CT.

HIGHES A3AsHM 28 2|HS 022 2YSI=F U

"Ciloje] mHZl" il BFEE = FEEULH

#

serial

RPLGPIO as GPI) "PIO"0f| Fad l QE srE Argém SEl |'O|EE‘|E|E $—7t§. IEr
time _ - - = 915+
spidev "tlme"oﬂ th | 2|2 otE AHESHI| I8l 2to|E22[& 5— r% LICF.

it
ser = serial.Serial(" /dev/1y30" 9600, timeout=0.001)

hiopon00) ‘serial” 210[22{21E A3 SI3 "R E MATLIC
spi.open(0, _
spi.max_speed_hz = 1000000 Y StE/ A2l ZE= 9600bps2 S21E LT

GPIO.setmode|(GPIO.BCM)

GPIO.setwarnings(False) "SPI" 2t0|E&2[E At&st| 2ls "QIA"E ‘ddeL Tt
MME| "o E ato|lE 2| 27|52 zIsHsHL|C
o vt 2 ALgi0l 2toj=aial 27|52 aELICt
commandBit = Oxal 2 2o ATDEE 1MHz=2 AAELCH
roll = 100
pitch = 100 _ _
yaw = 100 "PIO" EEQ| HT ALE BAZ "BCM"'2Z MHAEL|CE
throttle = O .
" " IIEO (=3 o e = L HO HiAHC|L (=}
operationBit = 0x01 PIO E——‘l Al’ 0“ Tz0el= o§-°|'|_ o EoE||_ warning=
checkSum = 0 2| U2 HAETHLCT

HE|D S2 OIS YISt "El0lE 'S W42 FoFLCt
startBit / commandBit / roll / pitch / yaw / throttle / operationBit /

#

analog_read|channel):
data = spi.xfer2([1, (OX08 + channel) << 4, 0]) checkSum
adc_out = ((data[1] & 0x03) == 8) + data[2]

fime-sleep(0.04 "analog_read()" 0222 aH42 HolsH|C}
=| o]

adc_out O g4= ADC #E 2o ¢ DC G|O|E{Z SPI ZEZ Qo{SLC}.
checkThrottle(): 2017“ ZH'—"Oﬂ %a'f ADC E,t% 9401 1OH|E |:—|R|EéI EIOE E|E._1°‘=|I'l—|':|'.
throttle
GPIO.input{switch_list[1]) == O "checkThrottle()"0|E 22 &4+E FoRLICH
throttle > 50: O] 4= "ORH"AL(X|2t "1H" A2 =&E AHIALICE
throttle -= 20 B _
throttle > 3: " ARR[7L 58 FR, throttle(M& /1Y) A4S TAAZLICH
throttle = 4 "OH"ALIZ|7} =2l B, throttle(A4 /31 8 Z7HA|IZLICE

GPIO.input(switch_list[0]) == O:
throttle < 20: ncheckpltch()u Ol EEE 6:_/'\_% %-)i—o—l%ul-l—l E‘I’
=1

ivotte - 181: 0| g4 "analog_read()" &+& 0185101 ADC 3 22 #gt gS
throttle 4= 20 %—lﬁl—l Ef.
chech;i;:;r]][]: "ADC 3H"3§d 70| 400EC} 22 AL pitch(M7I/E2l) Zte 5002
AEg ot
secondPitch = analog_read(3) "ADC 3/H"2l1'd Z2f0| 600ELCt 2 &AL, pitch(MR/ZZI) /S 15022
secondPitch = 400: *E*%j?;l-l Ef.
D;tggoidiich}ﬁm "ADC 3H"z2|d Z+0| 400 ~ 600 AtO|QI AL, pitch(HZI/E21) Z+S 100
pitch = 150 o=z MYPLct

pitch = 100




"checkRoll()" 0|222 &4E ZHolgt

ChECkROHH: 0| g4+&= "analog_read()" g4E 0|
ro
s,
secondRoll = analog read(2) "ADC 281"2{{'d 2+0| 4002C} 22 Z2 1oll(R0|S/20|E) 2t 50
secondRoll < 400: o=z MAshc},
roll = 50 _
secondRoll > 600: "ADC 2&"2Hd Zt0| 600ECH 2 E2, roll(R0]5/20ls) 442 150
[t = 180 o2 4HFUCt
roll = 100 "ADC 25H"zd Zr0] 400 ~ 600 AtO|Ql AL, roll(ZI0|s/20|s) 2
checkYaw(): 10022 g’é@'—l‘ih
yaw
GPIO. input(switch_list[2]) == O: "checkYaw()" O|ESZ &5 HOoIEtL Tt
Yaw = 50 = " " 5 n [0 5 > S
GPIO.input(switch_list[3]) == 0: | O| &E "2H"AQZ|Qt "3H"AL(X|Q| E&S A IFLICt
yan = 150 Y ALV &2 R, yaw(R2|H/R2(H) A4S 5022 HdESL(Ct
yaw = 100 "3H'ALIZIL R AR, yaw(RE|H/R5|H) g 15022 HYFLct
checkEmergency(): W = 3H"AR|IL F2|A] Y2 FR, yaw(EE| /R ™) 442 100
roll oz MABH
Potch o2 HYELct
yaw
throttle _ —
"checkEmergency()" O|S22 &+E HoIgL Tt
GPIO.input(sMItch_LiSTI4) == 01 | o] g4l "4¥"AQIX|0| HYS HIABLIC
rq%1h= 1?30 "AH"AL|2| 7t =2l AR, "throttle = 0/ roll = 100 / pitch = 100 / yaw
pl c = n =
yaw = 100 =100"22 SEELICL
sendDroneCommand(): _ _
ser.write("at+writeh0006") "sendDroneCommand()" O|E2 2 a4+E AHolgtL| Tt
ser.write(hex(startBit)[2:4]) O] 4= EHIZ EE A0 4Oy TS SAIRLICE
ser.write(hex(commandBit)[2:4]) =lCo a|od = u : " ZPSH|CI O|HS mE
ser.write(hex(roll)[2:4]) SER0f Al |_EEE—E at+writeh0006 = YL Ct O|A= HEA
Ser.wr;iegﬂex%plt??g[i]ﬂ;]) E29| 0006 SHE0| HEXE H|0|E{E HYSIAICH= AT CommandQIL|C}.
ser.write(hex(yaw)[2: _ . = oy=
y SIEQI0] Al2|Y EER startBitES £EHLCH 0|+ e
throttle < 0x10: C20 12 &A= AHolLC
ser.write( ' 0'+hex(throttle)[2:4]) __'__E startBitS Stlots AY Il- _
: te(hex(throttle) [2:4]) SIEQO Al2|E ZE2 commandBitE £2§HLICt 0|72 HHA
ser.write(hex(throttle : . -
E222 commandBitE &4lote AYLICH
ser.write( '0'+hex({operationB1it)[2:4]) 3|-E-?—J|O1 Alaloeq TEZ rO”% %Eﬁqgu}l__ll:l_‘ O|Zi% :E','E‘HEL
checkSum < 0x10: E2OZ rollg &4t ALt
ser.write( ' 0" +hex(checkSum)[2:4]) - . = oq=
: SIEQIO] Al2|Y EZ pitchE £3§LCt 0|2 HH 3
ser.write(hex(checkSum)[2:4]) E%EE pitch% _/(.3\_)‘\_|3|.E Z—Jo':“_“:l.'
ser.write("\r") SIEQIO Al2|Y ZEZ yawgs UL 0|22 HE3
EEZ22Z yaws Silste AU
SIEQIIO] Al2[E EER throttles £HEUC O|A2 HE|R EE22Z throttleg S4lste AYUICH
SIEQIO| Al2|Y¥ EE=Z operationBitE 23 LICH O|A2 HHIA E2LZ "w0| &5 2Y"S SAlste AUt
SIEYO] Al2|Y¥ ZEZ checkSumE £3TLCH O|HE WE|Z EE22 checkSume &Alsts Z4QL|C},
(checkSum = commandBit + roll + pitch + yaw + throttle + operationBit)
SIERO A2l ZEZ "wr'8 SHYLICH 0|42 ClO[E2e Y0| =& RACH= AT Command LTt
checkCRC(): ]
ol "checkCRC()"0I S22 848 Yolgruct.
itch = =L u "
Jan O] g+ EHIA EZ HOE /et "Clo[E 29|
throttl = "
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% "Z=0| Ats 2" REE "Safety Track” 10| HE|Z =25 Ao{&iLICt.
% 20| 245 2Y" Bot HE|I S0 £0|8 Y2 2HE £ ALt
serial
RPi.GPIO as GPIO "=0| s 2Y" REZ SAA|I|= ES, operationBitE 0x052 HZFLH ot EL|CE
[ time
[ spidev

#

"

ser = serial.Serial(' /dev/ttyS
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31. Joystick_20_Drone_Shield
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