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Abstract

At the present time, a bicycle is more widely used for travel. Because bicycle doesn’t make
a pollution also can be a good way to exercise. Riding bicycle at night causes high risk of accident. So,
we develop LED system of bicycle wheels, brake light system, and notification system when other
vehicles come close within dangerous range. In this paper, we introduce a method to solve the
problem

1. Setup LED at wheels with the suitable angle of LED.

2. Setup the notification system with light when a vehicle come in dangerous range.

3. Setup the brake light system when the bike rider slow down speed or stop. This can
reduce the accident of bike rider.
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Blink | Arduino 1.0

Blink
,"‘
Blink
Turns on an LED on for one second, then off for one second. repe

This example code is in the public domain.
'_,

void setup(} {
// initialize the digital pin as a
/7 Pin 13 has an LED connected on

pinMode(13, OUTPUT);:

output.
st Arduino boards:

void loop() {
digitalWrite(13, HIGH): set the LED on
ielay(1000); i f-wart~for-a.second
IWrite(13, LOW); /i set the LEG off
ielay (1000} ; '/ walt for a second

suin 2.2 Tusunsy Arduino IDE

2.2 Light-emitting diode (LED)

Hann151iaves LED

LED fenaea Ivinain uasiivdamsianumnanninvaea il ld msizvaea
LED 'hifimsinéase dnfu 39 hidanimdeu msinasuvesd@nasaumotuasasini
inlfiRanrarhadei (i iaaudonsui lFumnims nidaee)
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2.3 Ultrasonic sensor
2.3.1 Ultrasonic
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dFuimmumimaniau Tagedfonanmsvesilsingmsaisena u3e Hall effect 1
fufaead T limmdndadiivesnafdouliamanududuvesaumnniondnd
ATUADINRT

lsngmstianad (Hall Effect) iaaeadtovlivla Muilsingmsaima i didumuTag
19a3u gead (Edwin Hall) Tuil w.a. 2422
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1. Model: A1302

2. 4.510 6.0 V operation

3. Output Voltage 0.2-4.7V

4. Output Resistance 2-5 Ohm

5. Bandwidth: 20 kHz

Not to scale

silfi 2.5 Fues Samnumiman
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1. Model: Tip120

2. Max voltage opration 60 V

3. Emitter-Base Voltage 5V
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3.3 MIIATIEHANUAD INITZU (System requirement analysis)
33.1 Anudesmsiithmihiindnuessguy (Functional Requirement)
3311 mansndadeunzuensrezved ileli fanunmndnmas
33.12 seuu'™ LED fdesadshussmiinthatu
332 armdeantsvesssuiii bilswiiindnyesssuy (Non-Functional Requirement)
3321 ayndeumumienlfiuvesdumsesriszuy’ LED

3322 fijinsawazgduuumsudana fiadoam iuails

d Y "
3.4 M3INT YAz Nalss VNGNS

3.4.1 yatlszasAveslaseany
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34.1.1 lihunTesiielumsidudewifeli Sagannindnumas Taommez lunm
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3.4.2 dhwngniseenuuuszuy

nfmmn’lui]nqﬂ’m‘]"ﬂsmuﬁ‘]uwmuz‘ﬁﬁﬁa'lé'%’ummﬁamﬁumﬂﬁm’?asq
lﬁmmﬂﬂmﬁﬁuﬁvjaqai’i’u uazilymisnda Taosnsonusdealfouus msufummuzduq
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$aaluilogiiu Arduino Board H51a1 Tiigefeannsatinniin 18 Uszuéa
wazmanzauni mydandeaneands e hinnnzfumsausason Tudiuwvesd LED
Andafidesnsonil¥ il LED nina 5 fiadwes fsmgaiunszuaitifes e 1@ Ty Wi
azaaanilyu Body lumsAndanasa LED Mesionszaaias hivafimsueuiusinmoven
Smpuanilafiouiunsiden¥Tans Usz@ndnmgenduilediouiuns Wisunaa@n veada
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3.5 vdenlaesuns (Block Diagram)

Ultrasonic LED distance

sensor X notification
Arduino board

Micro Controller

LED safety
wheel

Hall sensor

41 3.1 Block Diagram ¥843311 A8 W Jasansus LED

3.5.1 unuMmwngana (Use Case Diagram)
35.1.1 fidadeatuszun (Acton) Yszneudao
User fia §illaszuumsii @14nsom)
3.5.12 8aMl5zn8uVBY Use Case
1) Use case Name: Turn on/off LED distance notification

fredune: §l¥unatly Madla myhauved IMLEDIduRowile

o

I<) -3
ianumndunmas

2) Use case Name : Turn on/off LED safety wheel
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arefing: fl¥aunaily e/ a msiiaves W LED Andsfide
4 ”
meaanuilasany
3) Use case Name: Battery Charging
fefune: §lFau iims mssuuame’
3.5.1.3 UNUNMGAIAT (Use Case Diagram) B1ndeyaludie 5.1.1 a2 5.1.2 annsa

A4 Use case diagram Y84MW3 vz UY Tzl

Turn onfoff
LED distance notification

Turn onfoff
LED safety wheel

Battery Charging

Decreae speed or Stop

314 3.2 uanwANgAIAT (Use Case Diagram) ¥a453U1 4o W dasasious LED

3.5.2 UNUNMNNINITHN (Activity Diagram)

3.5.2.1 urunmanssuasisuidiivesszuy de'lW Wasanous LED

CPress on switch)
User check system ready no
to use CCharge batte ry)

yes |

31 3.3 waas Activity Diagram veansilaszuy




3522 llﬂ‘uﬁ'lﬂﬁi]ﬂiillﬂ']i‘l%ﬂﬂﬂ’)'llilg’.)‘liﬁﬂixllll '8’817‘ 1asansuz LED

User
decrease
speed

514 3.4 (1A Activity Diagram m3anauG etz 8s M aeaious LED

3.5.23 upUAMDINTsUNSHEATFIIvesszuL Ao tlasaious LED

CPress off switch)

519 3.5 1AAY Activity Diagram ¥RIMIVATZUY

12
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31/ 3.6 A Activity Diagram 484 Ultrasonic

3.6 2997 U FHAZIPANIININUUVDINFIALIIDT
3.6.1 iﬂﬂi1utﬂiﬂﬂuiﬂiﬂlﬁ9§

¥
Tursesdrumuguvdan luTassanil 9214 TuTasaeuInsames ATMega 2560
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e ] e
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-
ﬂv-.x: J . E.,: —-IF-T
| 14] KA
i .Ew ‘- % =
]
- -1
e
o
Li'g:j_gg Reference Designs ARE PROVIDED "AS ST AND "WITH ALL FAULTS. Arduino DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
;‘ REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
e - Asduino may make changes 10 sp and product descriptions at any time, without notice. The Customer must nol
s w0 rely on the absence or charactaristics of any features or marked “ri d” or "\ d." Arduino reserves
‘e these for fulure definiion and shall have no responsibility whalsoever for conflicts or incompatibilities arising from future changes to them.

The product information on the Web Site or Materiels is subject to change without notice. Do not finalize a design with this information.
ARDUINO is a registered trademark,

g
T-)
g2
FE:.T?;..—“
g .Jlg
Lg 5
»>E
T
S
o
f
g gt

51 3.7 2005 luTasAeuTnsaimes ATMega 2560
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3.6.2 2995@7U Ultrasonic Sensor EZL1

PIC16F690

311 3.8 2995 Ultrasonic Sensor EZL1

3.6.3 2935474 Ultrasonic sensor LV-ZL1

EEEEEY t3¢
3 2.34 56 ;__J'E.T
T T i 450 8. lu
I I |
: 1 14
1K 2 13

9
B 3 12
ie Tu

1
e
=P
8
ey S i B

31 3.9 2993 Ultrasonic Sensor LV-EZL1

o 9/ o/

¥ ]
asdwdhihmihisudyanassoensznhsdnsonuias Jagaumas



3.6.4 199587U Hall sensor A1302

vee |

31#1 3.10 23935 Hall Sensor A1302

3.6.5 295U NIWUSAADS TIP 120

O

To all subcircuits
|
|
|
|
i >< Amp g Out
| (TN
|
+ |
P : Gain Offset
CeyPass | [
| Trim
| Control
|

Bo I)

VW——W—t-
R1 R2
o)
R1=8kQ E
R220.12kQ)

31 3.11 29938 nswFaaes TIP 120

VOuT
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4.12 waAnMIRNUIAZSane3NUB Hall sensor HAUgUMTHINIUVBY IAonih

void loop(} {

il 4.2 daneiTiuvas Hall sensor finruaumsianives Indenth

413 wanmshauiazdane N8 Ulirasonic sensor i1 197 110959 arduino

o TS e VT

h

HOvalue = analogRead({HOpin)/204.8;

if (HOvelue > 2.8){ //Hall sensor0 detect macnetic

HOvalue = Q;

L1C{}; //Close node 1 LED
L2{}: //Open node 2 LED
L3(): //Open node 3 LED
LOC(); //Close node O LED
3

Hivalue = anslogRead (Hipin)/204.8;

if {Hlvalue > 2.8){ //Hall sensorl devect macnetic

Hlvalue = 0;
L2C{): //Close
L3{)://0pe
LO{)://0pen no
LIC():
H

nodes = LED

H2value = analogRead({H2pin)/204.8;

if {H2walue > 2084( o «/Hall' 'sengorZ dereet macnetic

H2value = 0;
L3C()z //Clode node § LED
LO(} 2/ /0pen node-0 LED
L1()#//0pers nade i LED
L2€ ()7 //Clese node 2" LED
}

R e T N YW T i

2% = pvm_val = 30289/cm = 522
¥/em = pum_val = 30297/cm = 522
2%/ =0 pem_val = 30280/cm = 522

@nalog_val'=267/cm = 0 pum_val = 18047/cm = 311
analog val = 265/cnm =0 pwm_val = 17802/ca = 308
analogoval = 266/cz = 0 pum val = 178657 = 308
analog Vil = 266/cn = 0 pom_val = 17894/cn = 308
analog val = 266/cm = © pE Vel = 17902/ca = 308
janaiog val = 268/em = O pwm_val = 17895/cm = 306
anglog val = 266/cz = O pvm_val = 17895/cm = 308
analog val = 286/cm = 0 _val =.1804%/cs = 311
2nalog val = i08/cm = O P val = 30436/cz = 524
vel = §30/ca =0 vz val = 30433/cm = 524
= 331/cm= D pum_val = 30435/cm = 524
= §29%/cm = 0 PR val = 30288/cm m 5227
= 430/ca = O pum_val = 30286/cm = 522
= 42%/cm =0 pum_val = 30285/cm = 522
= 430/cm = 0 vz val = 30284/cm = 522
= 2% em =0 pwm_vel = 30285/cm = 522
= §23/cm = 0 pom_val = 30286/cm = 522
= 428/¢m = 0 pwR_val = J0288/cm = 522
= 430/cn = 0 pwm_val = 30289/cm = 522
= 428/cm = 0 e vel = 30286/¢m = 522
= 430/em = 0 P _vel = 30286/ca = 522
= §30/cm =0 pvm vel = 30280/cm = 522
= 43/ = 0 pwm_val = 302B3/cm = 522
= 425/em = 0 Pwm val = J02ER/cm = 322
= 428/cm = 0 pvn_val = 30289/cm = 522
= 430/cm = 0 pvm_val = 30290/c= = 522
=429/ =10 pvm_val = 30288/cm = 522
= 430/cm = 0 pvm_val = 30288/cm = 522
= §23/cn =0 pvm_val = 30280/cm = 522
= 429fen = O pwm val = 30290/cz = 522
= 430/em =0 pum VAl = 30288/em = 522
= 429/¢em = 0 pvm_val = 30236/cxm = 522
= 42%/m = 0 pwm_val = 30289/cm = 522
= §30/cm = 0 P val = 30290/cm = 522
- o -
= o
B

7

- F T

aine e | 36005

i 43 aritdaszezvineniniag 18
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4

jUN 4.4 dnvaizmiaaves Il LED fidands

4.1.5 wanmsMauazeane3nuves Hall sensor NA2uaumsiiamved Iidenda

vold Toop() {

LECY == 3§
¥ = 0;
}
Hvalue = analogFPead(Bpin}/204.8; cad Al |porg
L)
LE (Hralue >(2.8) [ AfMacnstic/ in range
Hvalue = 0;

avgg=( ( (AVT{D]+AVTILHFAYT{ 2]} -AVT{¥]) /2):
af (state == 0j(

state = 1;
Totarte= millis{) r~//scaxs Unt cine
¥

else if(scace == 1){

Tstop = nilYisl) » < count

AVT[¥] = (Tstop - Tgtarcj:

BreakSys{): frcheck condimen to break

Tstartl = mildis(}Fsdscart unt tiz

state = 3;

T

}

CLi{state == I)(

Tastopl = millis(); top count Time
AVT[¥] = (Tstopl - Tstartl):
BreakSys();

Tstart =millis{)://start count time

state = 1;

b

}

delay(S5);

]

}
void BreakSys()( // algorithm to breax|
LE(AVTIY] > avgg+200) (
LB()
Jelse LE(AVT[Y] > avgg+500) {
LB():

Jelse if (AVT[y] <= avgg)(
LBC():

At 0, av=rag=—of speed

1 4.5 §ane3TNUBI Hall sensor HAIVAUMITIIIVEL IWRBNAS
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714 4.6 dnwaizmsAaves I LED #iszuy Ultrasonic Sensor
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4.3 AN N IULALIaNd3NUYa4 Ultrasonic

e ar .
sensor Milgnuuasa Arduino

e : COM7
(= e : :
azelog vel = 267/cm = 0 Pem_vel = 18047/cn = 311 o}
analog val = 265/cn = 0 P val = 17302/cx = 308
aneleg val = 266/cn = O el = 17895/c = 30E
lanalog_val = 266/cx = 0 T val = 17836/cx = 308
1 analog vel = 266/cm = 0 P val = 17802/cx = 302
’lmoq_m =-265/cm =0 @ val = 17E35/cm = 308
anzlog val = 266/cm = 0 prm_val = 17885/ = 30E
{lanaleg val = 266/cm = 0 e _val = 18043/cn = 311
| lanalog val = &0%/cm = 0 pn_val = 30436/cx = 524
fanalog val = 430/cm = O P val = 30433/ck - 524
analog vel = 43i/ce = 0 pa_val = 30435/cx = 524
\enelog val = 425/cm = 0 e _val = 302B3/cx = 522
{lanalog val = 430/cx = 0 P _val = 302B6/cn = 522
|analog val = 429/t = 0 e_val = 302E5/cm = 522
, , [fanalogvel = 430/cm = 0 pvx_val = 30284/ = 532
< ) a oy o \analog val = 429/cm = 0 pum_val = 30285/cm = 522
sU# 2. dnwurveenisiial LED fdadnsanu BoiaGvEae, e - Watte - o2
[lanaleg vel = E2%/em =0 pn_val = 30288/cm = 522
{lanalog val = 430/cm = 0 pyx_val = 30289/cx = 522
llazaleq val = 429/cm = pmval = 302B6/cx = 522
”uuc;_vn = 430/cz = D mae_val = 50286/cm = 522
[atipe i ~430/cu= 0 PaLval = 302B9/cn = 522
'analog val = 481/cx = 0 pon_val = 302E9/cm = 527
f’}s:uaq_nm - 425/ =0 vl = 30288/cx = 522
or o ar =22 |analog val = £28/cn =0 e val = 30285/¢m = 522
4.2  VaNNININNTULAZANDSTINYEY  Hall e <l =o | pei - st/ 2
\analégval = £23/cr = 0 TE val = 30288/cx = 522
{acalog val = 430/cx = 0 pr_vel = 30285/cm = 522
<5 ° - o ‘analog val = 428/cn = 0 ™E.val = 30290/ce = 522
sensor imuAUNITINTIvadldant N N s O T At
| {analog val = 430/em = 0 v _val = 30ZEB/cm = 522
|analog val = 429/cx = 0 poval = 30296/cn = 522
| smalogvel = d23ien = 0 v val = $0283/cm = 522
jedelogvel = 430/cm = 0 Pen_val = 30280/cn w522
void loop() { analog val = 428/cm = 0 pem wal = 50289/cm = 532
HOvalue = anslogRead (HOpiny/204.8; | a=elog val = I3L/cm m 6 pwE_val = 30237/cn = 522
if (HOvalue > 2.8){ //Hall sensor0 detect macpatic jastlogval = 33/ a0 [ opEmval-ogmo/emediz |~
v

Hovalue = 0; 4§ O ool

L1C{): node 1 LED B I B Be R a3

LZ(): de 2 LED - =

L3(): J/0pen aode 3 LD JUN 4. n15M19°mv9 Ulirasonic sensor
10C(); //Close node 0 LED

}

lvalue = caloghcod (lpim) /204, 4.4 anvaizn ARl LED Mdands

if (Hlvalue > 2.8){ /f/Hall 3ensprl decect macnecic

Hlvalue = 0:
L2C(}; //Close nod:
L3{yz//0p
LO{)z//0pe
Li1C{yz s/
)

H2value = analogRend(H2pin)/204.8;
if(H2walue > 2.8){ //Hall = org dagect macnstic

Li()z//ope
L2C(}: //Clo
]

a Py a2 a o
i‘l" 3. sanasyiuved Hall seneor NAIUANNTITNNIY

vodlwdeti 5. dnwensaevaslW LED faands
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Ultrasonic Sensor

g'dﬁ 5. dnwausveenisasld LED #is¥uu Ulirasonic
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