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ESP8266 node MCU Servo Motor

. SLED 3V3 V(Red)
g display
GND GND(Brown)
D4(GPI102) Signal(Orange)

= ESP8266 node MICU OLED display
; 3v3 VCC
| GND GND

ESP8266 node TTS module Speaker
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Arduino B 2 Ex {4

» ZZ2Z= Arduino B¢ 1T BEEiEIDE
https://www.arduino.cc/en/software

“9"4 Arduino IDE 2.3.7
&
Release notes

The new major release of the Arduino IDE is faster and even more

g2t | Arduing OF 2

powerful! In addition to a more modern editor and a more responsive
interface it features autocompletion, code navigation, and even a live
debugger. For more details, check the Arduino IDE 2.0 documentation.

Windows Win 10 or newer (64-bit) - DOWNLOAD

Nightly Builds
Download a preview of the incoming release with the most

updated features and bugfixes.

The Arduino IDE 2.0 is open source and its source code is hosted on GitHub.


https://www.arduino.cc/en/software

[ Arduino IDEFTE] 1145 )

k&) sketch_jan22a | Arduino IDE 2.3.4 - O 4
File Edit Sketch Tools Help

© Lo

I Serial Monitor

Upload _F{EHfE=E
Verify f &2 58




NodeMCU Fg3&y

&) 1_NodeMCU | Arduino IDE 2.3.3

File Edit Sketch

Select Other Board and Port

Select both a Board and a Port if you want to upload a sketch.
If you only select a Board you will be able to compile, but not to upload your sketch.

PORTS

NodedZs COM13 Serial Port (USB) v
NodeMCU 0.9 (ESP-12 Module)
NodeMCU 1.0 (ESP-12E Medule)
NodeMCU-325

Turta loT Node

(JShow all ports



(2) Done uploading

Letch Tools Help

(3) Serial Monitor

Output
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing
Writing

wena

NodeMCU 1.0 (ESP-12... ~

HeMCU ino

at
at
at
at
at
at
at
at
at
at

HTTPClient https;

String serverPath = “https://d

4L/ TuTTIDC] oCT L3104  opmons ¥el\o"  biior ceponToCkodoo(hbiacoada) o ctof\Y .

Maonitor =

0x00024000. .. (52
0x00028000... (57
0x0002c000. .. (63
0x00030000. .. (68
0x00034000... (73
0x00038000... (78
0x0003c000... (84
0x00040000. .. (89
0x00044000. .. (94
0x00048600... (160 %)

Wrote 404240 bytes (298844 compressed) at Ox00000000 in 26.3 seconds (effective 122.9 kbit/s)...
Hash of data verified.

Leaving

Hard resetting via RTS pin...

Ln 35, Col 119 NodeMCU 1.0 (ESP-12E Module)on COM13 32 B



Serial Monitor

Cutput  Serial Monitor

Message (Enter to send message to 'NodeMCU 1.0 (ESP-12E Module) on '"COM137)
[HTTPS] begin...
[HTTPS] GET...

115200 bauie}Lin 115200 baud
EH'I‘TPS] GET... code:

200

"type":"StopETA", "version":"1.0", "generated timestamp":"2025-11-17T12:06:01+08:00", "data": [{"co":"KMB", "route":"23EM", "dir":"I", "sexrvice_type":1, "geq":4, "deat_tc": "EE FEEE), "d
Waiting 20s before the next round.
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35 | String serverPath = "https://data.etabus.gov.hk/vl/transport/kmb/stop-eta/ABCOAB2ECCT4BDTE";/ /= =FEFEE (TWllae)

&?\‘{ W

na
na

& 25 data.etabus.gov.hk/v1/transport/kmb/stop-eta/AOCOAS2ECCT40D76

"type": "StopETA",
"wersion™: "1.8",
"generated_timestamp"”: "2825-11-17T12:11:53+83:08",

57, " dato_timestawp "1 " 2008 08 "data": [
R (NRTIN L et _en” | TTRIEN {
(RIVIEAA BRRDFNS) ™, wta_seq™ 3, "eta™: "I026-81 - EETHL 0547400007, "rwe_te™ " IDRSIXT, "rwt_se ™ "WEEXT, “reb_en”™ " Schedelas " "
=, “data_tisectamp®: *006-21-L5T11: 145400007 |, { “co® : "INS", “ruvte”  “IIIN", “dle” i *17, "service_typa™:i1, “aeq”:d, “dest_te™: WM MR co”: "KMB",
3% deat wc®EBORNTER )", “deat_en”: “TIUEN WAV [SIVICAA GARDENS)®, “wta ves™:l,“eta®: 2026-01-15T1E:%4:47400:00%, “rak =" EER", “rme_acWE "route™:; "238M",
“ ek _an s *Scheduled Sun, “deta_timertemy® ) “2020 91157211221 8M005007 ), “co® W Crmate® 1 4 38% “dir T 0" Csernlce_typet 11, “seq”rt, dear et R udirn . uIn
THeST_ea” | YA TOMG", "eto_seq” 11, eta T TI00 A1 15T 110 161 2SMAE 00T, T ek _tCT T, ek ST, Tewk e ™) T, Tdate_timestaeg” | 260800 . N . .

'-N'.'rwn-'-'n $"HAC"I70"seryToe YR s, "sea” 1§ Vet 1T TR, st s BT, TesT_en” YA service type": 1,
NI, Trek_en” i "Scheduled Bus®, “Zats_timesteep”:”R06-01- "seq" 4

" ¥
S, “dest_tc”: S, “deat s RE", “dewt_mn"iTYAU
EAENTER - SROANA, reb_en"z"This rovte snly aperates "dest_tc": "EE(BRTCE)",

Jiseq” x’,'dnl T AN, "nl u' AT, dest_en” YAl "dESt_SC": -Ei'g ﬁﬁiﬁﬁiﬁ}",

JTrek_enT:iT0, Tdets timsstamp”:iT000-04-15TILI11:45400:007),

“MLrTiT0", "service %
'cu_lo(':l."-u':mll.'r't_u“:",'r‘t_s.

["C0" 100", Sreute™ TS,

) " nw, mu "
7"t AT, AL T, s ce_Type”) 1, 5" 10, et 1" MR ONETEE)"  "gest e " WA CMRIEN)", duit oo “TS0N Wik (KIVIEAL dest_en": "TSUEN WAN (RIVIERA GARDENS)™,
1840500, 'r-t _2e°17%, rek_ae": ™ "rek_en®:**, “dete,_timertemy”:"2026.01 1ITII:21:45400:007) “eta_seq": 1,
~ W RN )", "dect_enT TSN WA (RIVIFAA " =) .
: : rak_wa": *Schedalad ...-.-m._,,.,,,.,-:-;m.n. eta”: "2825-11-17T12:11:14+88:88",
TETIE: 1145400 u') { Lodirt: 3 v dent_te - ENUMRIEN) ", “dent_sc*:“RF(NRTTN) *, “deat_em*:“TuEN "rmk tc": "",
Al (RIVIFAA GASDE ; JTdata_timestang” T NO6-21-A5TIEILY NG00 987 ), " — e
["eo™ 10", “reute™ TR0, "dirT U0 “seevice_typetsl, "seq” 111, Tdeat_t": ‘mmlllr "dear s LGN (Z0M ), et _en 1 TTSIN S TIUL EASY T‘I'Hk sc': »
(POOY ML), "eta_see” i1, "eta" inell, ek _tcT RN HMB BRSNS, e ot SR TEBARTONNT, ek _en” "TMS route anly aperstes o r‘mk en™: "",

days wné Pablic Msliseys®,“dets timestesp®:~2000-01-13711:13:43400:00% 1)) "dats_timestamp”: "2025-11-17T12:11:47:08:08"

"co": "KMB",

"route™: "238M",

"dir: "IT,

“service_type": 1,

"seq": 4,

“dest_tc": "EEERTE)",

"dest_sc": "ZEE(BETERED",

"dest_en™: "TSUEN WAN (RIVIERA GARDENS)™,
-y

e




Wifi id and password

const char® ssid = "Wifi id";
const char® password = "Wifi password”;
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FERFEEC “2 Servo.ino”

2_Servo_1_sweep | Arduino IDE 2.3.3 — | X
File Edit Sketch Tools Help

2 Servo 1 sweep.ino e
! 1 #include <Servo.h>»
{ 2
| 3 Servo myservo; J// create servo object to control a servo
4
i 5 void setup() {
6 myservo.attach(2); // attaches the servo on GIO2 to the servo object
7}
8
g void loop() {
1@ int pos;
11
12 for (pos = B; pos <= 188; pos += 1) { // goes from @ degrees to 188 degrees
13 '/ in steps of 1 degree
14 myservo.write{pos); // tell servo to go to position in wvariable ‘pos
15 delay(15); /f waits 15ms for the servo to reach the position
16 3
17 for (pos = 188; pos »= 8; pos -= 1) { [/ goes from 188 degrees to © degrees
18 myservo.write{pos); f/ tell servo to go to position in variable 'pos’
19 delay(15); f/ waits 15ms for the servo to reach the position
28 3
21 1}
22

Ln22 Col1 MNodeMCU 1.0 (ESP-12E Module) on COM13 [}







PWM Signals

Pulse Width Modulation (PWM)

* APWM is a rectangular signal has a 50% duty cycle
period and a duty cycle. The period
is when it repeats and the duty cycle
is the width of the HIGH time.

75% duty cycle
* PWMs are commonly used to dim =3 -
LEDs and control Servo motors.
25% duty cycle
-t 13
Period



Arduino Servo Library

Pulse Width Modulation (PWM)

The Arduino has a library called
“Servo” that can automatically
generate a PWM signal specifically
for controlling servo motors.

The period always is 20ms.

The duty cycle is variable.

-]

<4 1.5ms

Duty
Cycle

—bkd— 1.5ms

< 20 ms

Period




Arduino Servo Library

3 2_Servo 1_sweep | Arduino IDE 2.3.3
'File Edit Sketch Tools Help

— O X

2_Servo_1_sweep.ino

for (pos = 8; pos <= 18@; pos += 1)

for (pos = 188; pos »= @; pos -= 1)

1 #include <Servo.h>»
! 2
| 3 Servo myservo;
' 4
5 void setup()
6 myservo.attach(2);
7}
8
9 void loop() {
| 10 int pos;
11
12
13
14 myservo.write{pos);
15 delay(15);
16 1
17
18 myservo.write(pos);
19 delay(15);
28 1
21}
22

{ER B 2R
IRETE A
|

NodeMCU 1.0 (ESP-12E Module) on COM13 0}

OO
1000us

180°
2000us



fElfk &2

- kB S E A S E
-45deg >600us
90deg>1500us

225deg>2400us

D




“2_Servo.ino” - BUHER

B 2_Servo_1_sweep | Arduino IDE 2.3.3 — | X
| File Edit Sketch Tools Help

.H:fl NOdEMCU 1FD{ESP-12." '

2 Servo 1 sweep.ing

" myservo.attach(2, 6808, 2480);

1

2

3 Servo

a I
5

6

void setup() {

m

myservo.attach(2); TS The servo on GIOZ2 to the servo object |
¥
a8
g void loop() {
[ 18 int pos;
11

12 for (pos = B; pos <= 188; pos += 1) { goes from @ degrees to 188 degrees
13 in steps of 1 degree

1]
1)<}

14 myservo.write{pos); tell servo to go to position in wvariable ®pos
15 delay(15); waits 15ms for the servo to reach the position
16 3

17 for (pos = 188; pos »= 8; pos -= 1) { goes T B degrees
f 18 myservo.write{pos); tell servo tion in variable ‘pos
19 delay(15); vaits 15ms t ea the positio

28 } .
21}
22

Ln22 Col1 MNodeMCU 1.0 (ESP-12E Module) on COM13 [}



1a
11
12
13
14
15
16
17
18
19
28
21
22
23
24
25
26
27
28
29
e
31
32
33
34
35
36
37
38
39
4a

vold loop() {
int pos;

for (pos = @; pos <= 180; pos += 1) { // goes from @ degrees to 186 degrees
/f in steps of 1 degree
myservo.write(pos); // tell servo to go to position in wvariable ‘pos’

delay(15); // waits 15ms for the servo to reach the position

h

for (pos = 18@; pos >= @; pos -= 1) { // goes from 128 degrees to & degrees
myservo.write{pos); /f tell servo to go to position in variable 'pos’
delay(15); // waits 15ms for the servo to reach the position

h

delay(2888);
myservo.write(9e);
delay(2888);




vold loop() {
int pos;

for (pos = @; pos <= 180; pos += 1) { // goes from @ degrees to 188 degrees
/f in steps of 1 degree
myservo.write(pos); // tell servo to go to position in variable ‘pos’

delay(15); {// waits 15ms for the servo to reach the position
h
for (pos = 18@; pos »>= @; pos -= 1) { // goes from 188 degrees to 8 degrees
myservo.write{pos); /f tell servo to go to position in wvariable 'pos’
delay(15); /f waits 15ms for the servo to reach the position
h
delay(28@8);
myservo.write{9a);

delay(28@8);

myservo.write(128);
delay(l0e8);
myservo.write(6@);
delay(1l6e8);

180 0 ”

4a }







Mapping (HA

11
12
13
14
15
16
17
13
19
28
21
22
23
24
25
26
27
23
29
e
31
32
33
34
35
36
37
38
39
4a

void loop() {
int pos;

for (pos = @; pos <= 18@; pos += 1) { // goes from @ degrees to 180 degrees

[/ in steps of 1 degree

myservo.write(pos); // tell servo to go to position in wvariable 'pos’

delay(15); // walits 15ms for the serwvo to reach the position
h
tor (pos = 188; pos »>= @; pos -= 1) { // goes from 188 degrees to © degrees
myservo.write(pos); /f tell servo to go to position in variable 'pos’
delay(15); /f waits 15ms for the servo to reach the position
}
delay(2088);
myservo.write(98);
delay(28@8);
myservo.write(128);
delay(leaa);
myservo.write(68);
int value =|§; I
int value = 2; I .
int angle = map(value, 18, @, 8, 188); lﬂt E'”E]-E = rI'IEFI{'I.I'ElL.IE'_.,. a l EIJ 18&}:
myservo.write(angle); I . . I
P myservo.write{angle);
. I delay(2888);
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SSD1306 OLED 0.960f #8 7R 5F
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s e T 3 OLED.ino”

| —a
—— o

2 Wi g0 L) o) O

void testdrawstyles(void) { | S ~ GNDUCC SCLSDA
isplay.clearDisplay();

isplay.setTextColor(l);
isplay.setTextSize(2);

d
d
d
display.setCursor({28,8);
d
d
d

m m

isplay.print("Hello");
isplay.display();

elay(1@e8);

e N LR A AR —
S 4S0F - HXFR IR Vs S




rawstyles(void) {

clearDisplav():
Clearblsplayl ),

xtColor(1l);
xtSize(2);
irsor(2e,8);

'_|.
!
= Mm m

y.print("Hello™);

STEM'




Text to Speech (TTS) Module
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Text to Speech (TTS) Module
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“4 Text to Speech.ino”

[ EETTSHIRENEDTSIAEEER
int Send Data To TTS Module(void)
{
I7S;:ing TTS_String = "Welcome to STEM Education Centre “; I
Example//String ﬁ_StPing = "[wl][SS][tETﬁhe next bus will arrive in three minutes ";

//The meaning of [v3][s3][t8&] is to simultaneously set the volume , speed and tone to level 3,(8-9)

//EEE[n2]10e T BIEITERIE[n1]12325 « FHESB[n3]16620527001 -

/f [n*] *7 1 HEEFAES  *A2 NEHERES  *ONEEESEEAS

ule data len=@; gﬁ

data_len = TTS String.length()+2;//data length//HEGHNEE \Q
N

Serial.write(@xFD); f/head/ /8480

Serial.write(data_len»>8); //length H//HEEEE BEUFT

serial.write(data_len); f/length //BRBEEE BU4FEH

Serial.write(@x81); [/CMD/ B2 T

Serial.write(@xp4); /[REF=UTF-8// ®BSH » oxe4fiRUTF-8

Serial.println(TTS_String); //Text content that needs to be synthesized//ZEEZESHEISLAE

return 1;




[ EETTSHEREMEDTSIAE S EE

int Send_Data_To TT5_Module(void)

{

S5tring TTS S5tring = "Welcome to STEM Education Centre "

//Example//String TTS String = "[v1][s3][t5] Welcome to STEM Education Centre ";

//The meaning of [v3][s3][te] is to simultaneously set the volume , speed and tone to level 3,(8-9)

//HEERE [n2]10e 7T BHEITEIEn1]12325 » FHSB[n3]16620527001 -
/f [n*] *R 1 HENFES 2 NEHERS  +INEEESEEIES

ulé data len=8,;
data len = TTS String.length()+2;//data length//HiESMNEE

Serial.write(@xFD); / fhead/ /B8 L
Serial.write(data_len>»8); //length H//HIBEEE E4UFT
Serial.write(data len); //length //BESEE BUFTH
Serial.write(exe1); //CMD/ /2=

Serial.write(@xg4); //REF=UTF-8//HmBEH » oxpaFTUTF-8

Serial.println(TTS_String); //Text content that needs to be synthesized//EESHHIENE

return 1;
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> #1/a]: “The next bus will arrive in three minutes ”
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https://data.gov.hk/

JURE S E R e D e iffﬁfiﬂif&@%@ﬁ

https://data.gov.hk/tc-data/dataset/hk-td-tis_21-etakmb

NARE L B e iE S 1 pE AR W 5 3 05 B

VW OfEISONTE 2 YRR H A

- BLUERIREE
 AgHE: https://data.etabus.gov.hk/v1/transport/kmb/stop

o THETEI2ERF R 805 (B2 k)
o 21 https://data.etabus.gov.hk/v1/transport/kmb/stop-eta/{stop id}



https://data.gov.hk/tc-data/dataset/hk-td-tis_21-etakmb

FTBAfEZE” 5 BUS ETA.ino”

nttps://search.kmb.hk/kmbwebsite/
https://data.etabus.gov.hk/v1/transport/kmb/stop
nttps://data.etabus.gov.hk/v1/transport/kmb/stop-eta/{stop id}

& 5 BUS_ETA | Arduino IDE 2.3.3 — O X

File Edit Sketch Tools Help

5 BUS_ETA.ino
1
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https://search.kmb.hk/kmbwebsite/
https://data.etabus.gov.hk/v1/transport/kmb/stop

» https://search.kmb.hk/kmbwebsite/

KmB |Ww3 QS ENG & & | A

E AR
g 11D

T (G A/ EERE)
Chet Hung Bbi (to Taim Sha Tsul Hong Kong Islagd)

D e (e E/E EB/AR)
Ngau Chi Wan Bbi (tsim

Sha Tsuil Hong Kong

Iland’ Tsina Y1)

S804 (WT901)

EME (WT626)

i B B8 1588 B 0 (1 22/ NgE/418)
=IH#rED = E5 4 i
EHEHERER Kai Taktunnel
Q 5 Ebi to Tsim Sha P
(KC6 _)O) AR HT $ s (1A L IR/ S BB/ ) .Tsul"Hung Hom) i
Kowloon City Bbi
(to Tsim Sha Tsuil
AT R 2 Hong Kong lsland’
1| =13 = b ) .
Q@ HEAIEE (KC632) New Termtonies) B 8 s (MR R/ . NN
Kai Tek Tunnel WEREE (FESMASEREA0H) )
¢ Y =T Ebi (to Kwun Tong! Po Tat Bbi ito P N
=5 3 TsuengKwan 0) On Tai/ Tseun ¢
B8 (KC253) Kwan O/ Sha Tin)
L
WML (F R/ SE/EN) SR E TS (I E )
e A : =) % SRS B B S (A E )
. NENBEIT-E5$5.8 PoTalBbi ito Tsetng Kwan O Tunnd Interchange (to Tseung Kwan O)
{ 4 é -H_ e Kaowloon' Tsuen Wan) O.
/1485
15 S B E s (FE)
Teeung Kwan O Tunnel
7 R Interchange (to Kowloon)
Q % HRIEIB L (EEH/MGEE)
3 (0] 500 U Kwun Tong Bbi (to Lam
MTR Ho'Man Tin' Teeung Kwan O)
_ TinStaion
Q XEIEE (WT302) P
() Ol
O FHE (WT307) n L 3 ;
( E (z) MTR Tiu Keng
". ) o LenaStaion
BU2£dR (KT3 Hom Static
Q Rru (KT316) Vi Tl AW
e ; { Eastem Harbour
ERS BT EA (5 H) $C1ossiNg (to Kewloon) EOWERED BY
+ EEdEgE e | Hung Hom Cross -G
A /LBE=EIn (En3zie Harbour Toll ° 2 (:‘»'_ arl

Dlara e



https://search.kmb.hk/kmbwebsite/

L EVENIE -

-3 (WT220)”

KmB (w5

EtEs
11D masm
& -‘ ‘

FEWA ERRNs RS

=2 K1

i S
g
3
X Ve 2
HANE i
T

(K1
naWN

()
g

v
KT64¢
= 3 -1 >
- = 4

[

PR

RAVBBN (ST AMAN TS

Aoy Ton Sen e #0 Ty Ko s OF Mo Tong S Vet oy

TYNe i
»

1.
I3

Fosl

'
g B3 o e v il
: IR AST (TR SN Wy
. Rodoetngs L b Raar fong 1 bosun £

TR M G
Kowtpon Coy Praow Teas StaTad Hong oG 1dand e 7o

10 e P

: Ao
Torse ot Voo Lengs

runay L

»

ENG & M | A

<

A OB 40 Toky Sha Toaw born kara )
.
|

Ngpni O

“
.

UREa ot
Chettiing Bhe 80 Kear

LR

,98C, 985, 213D, 296C, 298X




https://data.etabus.gov.hk/v1/transport/kmb/stop

v =B
—>“Ctrl + F"$8] =

> HEl“stop id"

1£ .ino _FAEEIX

11|

s

e

Is

&) 2: data.etabus.gov.hk/v1/transport/kmb/stop

PR1GHFAR

"stop": “"EES48579A1FCCEEA",

"name_en": "LA SALLE PRIMARY SCHOOL (KC242)",
"name_tc": "BWR (kcz42)7,

"name_sc": "BIWNE (kcaa2)m,

"lat™: ™22.327117",

"long”: "114.181245"

“stop": "EAAAFB71D43F7BEF",
"name_en": "INVERMESS ROAD (WT228)",
"name_tc": "HEMIELIE (wr228)",
"name_sc": "HEMFLEIE (wrz2e)”,
"lat™: ™22.333418",

"long": "114.187311"

"stop": “"EB471522ACF7BZ@3",
"name_en": "LOK HIM HOUSE (WT221)",
"name_tc": "SEEEEE (wr221)v,
"name_sc": " (wr221)",

"lat™: ™22.33p8482",

"long": "114.187201"

"stop": "97D5178205CB@515",

"name_en"”: "LOK FU BUS TERMINUS (WTSea@)™,
"name_tc": "SEEEL (wToee)",

"name_sc": "REEM (WToee)",

"lat™: ™22.33B939",

"long": "114.187754"

B (WT220)

https://data.etabus.gov.hk/v1/transport/kmb/stop-eta/{stop id}

\ 4

https://data.etabus.gov.hk/v1/transport/kmb/stop-eta/EAAAF871D43F7B6F



https://data.etabus.gov.hk/v1/transport/kmb/stop

ALk

https://data.etabus.gov.hk/v1l/transport/kmb/stop-eta/EAAAF871D43F7B6F
E{LHHE

1

"type": "StopETA",
"version™: "1.@",

"generated timestamp”: "2025-11-26T14:12:23+88:08",

“data”: [

{

Is

"co": “KMB",
"route™: "11D™,
“dir": “I",
“service_type™: 1,
"seq": 19,
"dest_tc": "¥F",
"dest sc": "HREB",
“dest_en™: "LOK FU",
“eta_seq": 1,

“eta": "2825-11-26T14:41:34+853:08",
"rmk_tc": "REIR",
"rmk_sc”: "EREEIR",

“rmk_en": "Scheduled Bus",

“data timestamp™: "2825-11-26T14:12:17+88:08"

1

"type": "StopETA™,

"version”: "1.8",
"generated _timestamp”: “2026-01-89T16:44:03+08:00",
"data": [

{

"co": "KMB",
"route”: "11D",

"dir: "I,
"service type™: 1,
"seq”: 19,

"dest_tc": "HEE",

"dest_sc": "RE",

"dest_en™: "LOK FU",

"eta_seq": 1,

"eta": "20826-81-89T16:59:34+88:08",

“rmk_tc": "7,
“rmk_sc": "7,
“rmk_en": "",
"data_timestamp”: "2826-01-89T16:43:48+88:80"
Ts
{
"co": "KMB",
"route”: "11D",
"dir®: "I",
"service_type™: 1,
"seq”: 19,

"dest_tc": "HEEF",

"dest_sc": "RE",

"dest_en™: "LOK FU",

"eta_seq": 2,

"eta": "2826-81-@9T17:22:58+28:08",

"rmk_tc": "EEMR",

"rmk_sc": "EEHRX",

“rmk_en": "Scheduled Bus",

"data_timestamp": "2826-81-89T16:43:48+88:88"

"co": "KMB",
"route™: "75X",
.



[~ T\

(Ll
jun|

[EotEs\ > L

void loop() {
if (WiFi.status() == WL_CONNECTED) {
std::unique ptr<BearsSSL::WiFiClientSecure> client(new BearSsL::WiFiClientSecure);
client-»setInsecure();

HTTPClient https;

"https://data.etabus.gov.hk/vi/transport/kmb/stop-eta/EAAAFS7TID4A3IF7B6F";//IE=TE T3 (WT228)
"11D";

String serverPath
const char* route




Output  Serial Monitor x ¥ Q

- Message (Enter to send message to 'NodeMCU 1.0 (ESP-12E Module)' on "COM13’) Mew Line * 115200 baud L4
S\ % ~

[HTTPS5] begin...

[HTTES5] GET...

[HTTEPS5] GET... code: 200
Date: 2025-12-24

Tmer tLiEs Serial Monitor
Route :G5R

To ::EWONG YUEN

etal :2025-12-24T11:52:23+408:00
l1e mins

eta? :2025-12-24T12:22:21408:00
46 mins

{}:DD::vl]:sE][té:Bus will arrive in sixteen minutes
Waiting 20z before the next round...

Ak B2




KL ER S EZE>BURETA

//taskl servo

".I'Hi

int angle = map(diffMinutesi, fl@5 @8 ©, 180);
myservo.write(angle);

delay(50);

myservo.detach();*/

void setup() E|

[/ /myservo.attach(2); //Connect to D4

myservo.attach(2, 688, 236@);
myservo.write(98); °
delay(4688); 9Ode ree

int pos;




%% OLED #Em

display.setTextColor(l);
display.setCursor(@,8);
display.setText5ize(l);
display.print(route);
display.print(":");
display.print _|RL_5 ination);
display.setCursor(l16,16)
display.setTextsSize(2);
display.print{diffMinutesl, @);
display.setCursor(3e,15);
display.setText5ize(l);
display.pr )
display.disp]

222
223
224
225
226
227
225
229
238
231
232
233

—

(EEINASSS|




SRE 3 N FEEEEEREE D BUGER

'+ String minutesText = NumberToWords({diffMinutesl);
Line 238 i TT5_string = "[vl][s3][t5]Bus will arrive in " + minutesText + " minutes”;

String NumberToWords(int number) {
const char* words[] = {
M, "one", "two", "three", "four", "five", "six", "sewven", "eight", "nine",
"ten™, "eleven™, "twelve", "thirteen", "fourteen", "fifteen”,
"sixteen”, "seventeen”, "eighteen”, "nineteen”, "twenty",
"twenty one", "twenty two", "twenty three", "twenty four", "twenty five"

> %77 Bus goes to KWONG YUEN will arrive in twenty four minutes”




ST -

1L (AR "3 N
—>Mapping

2. OLED #~ ?:‘F 229
ST A SS 28 T FI IR 21

232
233

3*, j{%$ % ﬁTEﬁE (destination) (minutesText)
—>$%717”Bus goes to KWONG YUEN will arrive in twenty four minutes”

222
223
224

30 0 225

226

i S5tring minutesText = NumberToWords(diffMinutesl);
i TTS_string = "[vl][s3][t5]Bus will arrive in " + minutesText + " minutes™;

i Send Data To TTS Module(TTS string);
i delay(5088);

_____________________________________________________________________________________________________________________________




ANS

[ /taskl
int angle = map{diffh‘linutes.l,‘ ‘ @, 188);

myservo.uwrite(angle);
delay(5@);

it (diffMinutes2 »= 8) {
//task2
//To show the 2nd ETA

display.setTextSize(2);
display.print(diffMinutes2, @),
display.setTextSize(l);

display.println{"min™);
display.display();

h

f/task3d TTS module

5tring minutesText = NumberToWords({diffMinutesl);
a TT5 string =

5end Data To
delay(5e68);

[/ Convert the number to text
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"co”: "KMB",
"route™: "75X",

"dir": "I",

"service type": 1,

"seg": 11,

"dest_tc": ";‘kﬁfaﬁj";

"dest_sc": "AR(ES)", I[E,fﬁé%&
"dest_en": "TAI PO (FU SHIN)", =
"eta_seq": 1,

"ata”: "2025-12-24T15:44:40408:00", 44 - 45=-1

“r"mk_‘tc“: ”“_.,
“r"ml{_sc“: |||-|J‘
"r‘n‘lk_En": "

“data_timestamp™: "2825-12-24T15:45:584+83:806"
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F#EfE"6 HKO.ino”

PNz =3 A N G
https://data.weather.gov.hk/weatherAPl/opendata/weather.php?dataType=rhrread&lang=en




Request E!lf

A %‘ﬁﬁ?‘ https://data.weather.gov.hk/weatherAPl/opendata/weather.php?dataType=flw&lang=tc

* https://data.gov.hk/tc- Request
data/dataset/hk-hko-rss-current- 2% A REZRIEE 2REA
weather-report dataType flw flw: A& K ATHER
fnd fnd: L RKATEER
rhrread rhrread: A& K RERES
ﬁofﬁ(?nf:ogsenvmom warnsum warnsum: FORE S —H
warninginfo warningInfo: ¥4 KREEE
swt swt: FrRl KR~
aaxzs - B
R EIR EAES HRES 1" < R
THa%aE = en

A& KRR
https://data.weather.gov.hk/weatherAPI/opendata/weather.php?dataType=-&Iang=.



https://data.gov.hk/tc-data/dataset/hk-hko-rss-current-weather-report

HUS mIE ~ IR ~ RIMRIEERL - RRARaC(icon) F8HE

ttps://data.weather.gov.hk/weatherAPI/opendata/weather.php?dataType=_&Iang=.

{ "temperature”: {
"rainfall™: { "data": [
"data": [ 1
{ "place": "King's Park",
"unit™: "mm", "value": 23,
"place”: "Central & Western District”, “unit®: "C"
"max": @, 1
"main": "FALSE" {
1, "place”: "Hong Kong Observatory”,
{ "value": 23,
"unit": "mm", “unit®: "C"
"place": "Eastern District"”, Iy
"max": @, {
"main™: "FALSE" "place": "Wong Chuk Hang",
1, "wvalue": 24,
- "unit™: "C"
s
"icon": [52], "hu-idit;': 1 ’
"iconUpdateTime": "2825-12-24T11:55:068+08:00",

"recordTime": "20825-12-24T16:00:00+088:068",

"uvindex' 3 { “'dﬂtﬂ " - [
“data": |
¢ {
" b e i "unit": "percent”,
-place“: King's Park", "value": 70,
-;aluf :"i’ i "place”: "Hong Kong Observatory™
, esc": ow }
]

]: }
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https://www.hko.gov.hk/textonly/v2/explain/wxicon_c.htm
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https://www.hko.gov.hk/textonly/v2/explain/wxicon_c.htm
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File Edit Sketch Tools

¥ NodeMCU 1.0 (ESP-12E ... =

lffhttps:f!mischianti.DrgfimagEE—tn—byte—aﬂray—online—conuerter—cpp—aﬂduino

6_HKO_ANS ino

Help

B 6 HKO_ANS - images.h | Arduine IDE 2.3.3

// "bear’, e4x64px

const unsigned char

axea,
Sxba,
8x0e,
axoa,
ex0e,
axal,
Sxba,
ex62,
axB3,
exol,
axoe,
axel,
axo2,
axad,
gxbe,
8x08,
gxbc,
ex1s,
axBs,
axBa,
@xbe,
axa2,
axol,
axoe,

e

2xe8,
2xe8,
8xe8,
2xe8,
8x68,
2xe8,
Bx22,
axda,
8x38,
8x88,
axca,
2xes,
8xe8,
2xe8,
2xe8,
8xe8,
Bx8sg,
8x28,
gxe8,
8x28,
8xe8,
gxed,
gxe4d,
axca,

e

exea,
exea,
exea,
exea,
Bxec,
ex38,
exea,
exea,
Bxlc,
ex48,
exea,
Bxge,
ex2f,
ax3f,
Bxle,
exea,
exez,
exe2,
Bxad,
exez,
exel,
exea,
exe8,
exea,

o

bear [] PROGMEM = {

axea,
Bxe8,
8xea,
8x19,
gxea,
Bxas,
gxad,
8xe3,
axel,
gxea,
axea,
Bxe8,
8x808,
BxE3,
Bx28,
Bxof,
8x6l,
Bx7f,
Bx1f,
Bxe8,
8xea,
Bx4a,
8xe7,
axea,

e

axea,
exee,
axea,
Bxde,
gxea,
axda,
ex3e,
axea,
axea,
gxea,
axea,
axel,
ax21,
gwel,
exe2,
gxfe,
axff,
exfe,
Bxf8,
ax3e,
a8xgl,
axgda,
Gxed,
axea,

e

exesa,
exea,
exee,
ex3g,
axel,
gxbe,
exel,
exee,
axfa,
axea,
axesa,
axde,
axfs,
axfg,
exea,
exge,
axes,
ax2a,
ex2e,
ex4e,
exee,
exesa,
axga,
axesa,

o

2xe8,
2xe8,
8xe8,
Bx8sg,
gxeb,
gxl2,
8x92,
Bx22,
gxlc,
8x86,
gxel,
2xes,
8xe1,
2xe8,
2xe8,
gx1g,
2xe8,
gxed,
gxe8,
2xes,
8xle,
2xe8,
8x81,
axes6,

=

axea,
axes,
axe8,
axes,
axe8,
axea,
axes,
axe8,
axes,
axe8,
axe8,
ax88,
Bxce,
Bxed,
ax28,
ex38,
ex38,
ex28,
ex28,
axe8,
ex48,
Bxce,
ex88,
axe8,

e

Bx8a ,
888 ,
Bx8a,
Bxea,
Bxea,
Gxal,
Bx82,
Bx82,
Gxal,
Bxea,
Bxea,
Bxal,
Bxez2,
Bxa7,
axad,
Bx83,
Bxlc,
Bxes,
Bx8a3,
Bxda,
Bx8es,
Bxa3,
Bxea,
Bxea,

.

Bxe8,
Bx88,
Bx88,
ax1f,
8x28,
gx3e,
Bx43,
Bx88,
Bx88,
Gxed,
8x88,
2xe8,
8xe8,
Bxe8,
Bx88,
Bx88,
8x18,
8x88,
8x28,
2xe8,
8xe8,
Bxed,
8x48,
Bx08,

B

axea,
exea,
exee,
exdl,
ex3a,
axea,
exea,
exee,
e@x38,
axea,
axea,
ex1if,
@x3b,
ax3f,
exel,
exel,
axez,
axea,
axea,
exe3,
exee,
axea,
axea,
axea,

o

exee,
exee,
exee,
Bxfe,
Bxe8,
exee,
exee,
exel1,
Bxea,
Bxe8,
exee,
oxee,
exae,
Bxo98,
ax47,
ex38,
ex7f,
8x37,
exef,
oxee,
exae,
exle,
BxB8,
exee,

P

@xaa,
oxee,
ax1a,
@x31,
exaa,
BxEa,
oxee,
Gxea,
@xaa,
exaa,
Gxea,
oxel,
Bxal,
exad,
exfo,
Bxde,
Bxfe,
exfc,
exfa,
oxse,
Ox83,
axfa,
exaa,
Gxea,

e

Bxe8,
Bxea,
Bxaf,
Bxed,
Bxa2,
Bxa3,
Bxea,
Bxca,
Bxea,
Bxaa,
Bxed,
BxCca,
Bxfs,
Bx68,
Bxea,
Bx4a,
Bx28,
B8x28,
Bx68,
BxB88,
Bxaa,
Bxe8,
Bxea,
Bxea,

e e

Bxea,
2xea,
axfa,
gxed,
Bx22,
gx12,
Bx42,
8x34,
gubc,
8x82,
gxel,
2xea,
8xea,
Bxea,
8x28,
Bxed,
Bxea,
8x8s,
8xea,
ex18,
8xea,
gxel,
8x83,
gxed,

o

2xea,
2x88,
2xea,
2x8a,
2x88,
2xea,
2x88,
2xea,
2x8a,
2x88,
2xea,
exce,
Gxed,
ex4e,
2x28,
exle,
2x38,
8x28,
ex2a,
2x68,
ex4e,
2x38,
2x08,
2xea,

o




s://mischianti.org/images-to-byte-array-online-converter-cpp-arduino/

Byte array generator

1. Select image

EIFER Es 0300 £5

or

1. Paste byte array

128 X|64 DX

Read as horizontal | Read as vertical



2. Image Settings

Canvas size(s): n

64 x 64 glyph m

Background color: @ White O Black O Transparent

Invert image colors

Brightness / alpha threshold: 128

0 - 255; if the brightness of a pixel is above the given level the pixel
becomes white, otherwise they become black. When using alpha, opague
and transparent are used instead.

Scaling scale to fit, keeping proportions v

Center: (] horizontally [ vertically

Note: centering the image only works when using a canvas larger than the original image.

3. Preview




4. Qutput

Code output format [ Arduino code v ]
Adds some extra Arduino code around the output for easy copy-paste. If
multiple images are loaded, generates a byte array for 2ach and appends
a counter to the identifier.
[ Add size to array
(] use Identifier: myBitmap

Draw mode: [ Horizontal - 1 bit per pixel v ]

If your image looks all messed up on your display, like the image below, try using a different mode.

r

// 'hear', B4xbBdpx

const unsigned char bear [] PROGMEM =

0x08, Ox00, Ox00, BxPa, @xen,
Ox00, 9xP8, Bx88,

0x08, Ox00, Ox00, BxPa, @x00,
9x00, Ox08, 9x08,

Bx00, Ox00, Ox00, Ox0D, BxHa,
exaf, exfe, 8xoa,

{
9x00, Ox00, Ox80, Ox0D, Ox00, ©x08, Ox00, Ox00,

x99, 0x00, Ox88, BOx0D, Ox08, Ox08, OxP0, Ox09,

8xB0, OxB8, Ox88, Ox00, DxB8, OxBO, 8x00, Ox1E,




{/f Map icon wvalues to bitmap images

switch (icon @) {
case @ : bitmap
case 58: bitmap
case 51: bitmap
case 52: bitmap
case 53: bitmap
case 54: bitmap
case 68: bitmap
case 61: bitmap
case 62: bitmap
case 63: bitmap
case 64: bitmap
case 65: bitmap

break;

- #sunny; break;

pic51SunnyPeriods; break;
pic525unnyIntervals; break;
pic535unnyPeriodswithAFewShowers; break;
picS45unnyIntervalswithShowers; break;
piceeCloudy; break;

pic6lOvercast; break;

pice2LightRain; break;

picé3Rain; break;

pic64HeavyRain; break;
pice5Thunderstorms; break;

default:
Serial.println{"Invalid icon value");
return; J// Exit if the icon is invalid 6_HKO_ANSvZino images.h
}
1

2 ffhttps://mischianti.org/images-to-byte-array-online-converter-cpp-arduino/

3

4 // "bear', 64x64p

5 const unsigned ch PROGMEM = lﬂ

6 axBa, axb, NONlllf3E, xbd, exbd, Bxe8, Oxes,

7 8x00, oxB80, Ox00, Ox00, 8xP8, 8x0a, Ox08, Ox80, 6xP6,

38 axbe, axeo, oxe8, 9xe8, Gxe9a, 9xea, oxo0e, oxaeo, oxea,

9 exba, exbe, 8xed, B8x19, éxde, @x38, @x83, Oxe8, Gxe8,
1@ gxee, exod, Oxec, Bx80, Ox88, 8xol, 8xeb, BxE8, Bx88,
11 @x0l, ax8o, 9x38, 9xed, axi4a8, axee, oxl2, Oxa@0, oxel,
12 exbe, 8x22, oxe8, Oxed, 8x36, ex0l, ex092, Oxe0, oxez2,
13 8x02, oxd6, Ox08, Ox03, 8xP8, exed, 8x22, Ax80, 6xe2,
14 @x03, 9x30, 8xlc, Ax@l, @xea, axfe, éxlc, exaés, 8xel,

15 @x01, Ox30, 0x40, 0xP0, Ox08, 9x08, 9x06, Ox88, 0x00,
16 Gx09, Oxcd, Ox00, OxPO, Ox08, 9x08, Ox81, Ox88, 0x90,




(SR B2 :
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https://www.hko.gov.hk/tc/wxinfo/uvinfo/uvinfo.html
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95
96
97
93
09
lee
181
182
183
184
185
186
187
188
189

AR S | BV NRTE

fftask : servo

it (uvindex data 8 value< 2){
myservo.write(e);

delay(588);

h

it (uvindex data @ value>=2 && uvindex data @ wvalue< 7 ){

myservo.write(8);
delay(508);

¥

it (uvindex data 8 value>»=7){
myservo.write(8);
delay(588);

Moderate
High

Very High

Low Extreme

rate

Very High
Extreme 4



i
A

* OLED#URNEE : /I

- RS EE USRI R

TR EIRIE - H HANE

f5-F: The temperature is twenty degree Celsius and the Humidity is fifty three percent.
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