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ABSTRACT

Nowadays, people have many smart devices to make their life more comfortable. One of them

is a vacuum robot which moves around the room and makes the floor tidy.

Over the last several years, vacuum robot has been developed to improve its quality. There are
many algorithm used for their moves, sensors that can detect whether the floor is not clean, and some

robot can go to the charger by itself when it runs out of battery.

This project will take the vacuum robot to the next level. By using android application, the
vacuum robot must calculate and walk on the shortest path while making sure that it covers the entire

room. We also have the system that user can check the path vacuum robot had walk through.

We test our algorithm with many room configurations to find the starting position that gives

best coverage with least number of steps
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2.8.4 mmvimﬁawmnnéﬁaya (Stream Delivery Service)
#34 eyana M ddadsdoyaifiunsznadoyn (stream of byte) lauazdiuaimsosy

doyaslunszuadoya TavuRedtu dissmnassuumsduas iy liaunsafounsesuteya

b4 = 'ow o AAaA Y o L4 v w o g &4 A w [ | o o 1
AwanuGaMmnu Axfineamstinleidmiusamuteyadaininleiasyane Winleiaauny
Y d o 1 W o ° o o o
ile55y uagliad1un (header) d1uSudIMMUANUIGIAVE 1A UVUAZHUIOIAYNITABUITY
{acknowledgement)

2.8.5 Insao¥ 1 nIuuUanTN (ﬁ:ﬁﬁ Segment Structure)

=== 32 bits 2>
Saurce Port# DestFPort#
Seguence nuiber
Ackmowve ’1§Lf:|x.lzt IrmineT
Head ‘ Net U412 | R[S E Recewswindow
leneth Ius«-_'-d
checksun Urgent date puinter
Options (variable length)
Applicatior data (variable length)

3 23 Inssahasnunidi

< 9 o a = S A 91
1) NWeIRAUNN (Source WDIN) YUIA 16 VA VDNNINDIANDYUDIHA

aj

=

o . R o a [
2) Weina1gma (Destination WB3A) VU1 16 Ta ndaadslaemalumsasieya

1
oo o

3) @RUNIBIAY (Sequence Number) YU1a 32 Ta szydmduhiinisds uaaz lud ves
¥
doyavrgnasmIaIALIMINYIDY
4) MWYIAYNTABUTY (Acknowledgement number) ¥U1A 32 1ia szYMAUNMILEAY

o i o ' 9/ 8/os
(sequence number) 1A TNaziIMsA W Sy



5) ANUINIANNI (Header Length) Y14 4 Ta vonfegaiEuduvesidfuaazisnmud
¥ UBNTvUIAYRIdIUT IS (TCP Header) tiazdauaTof (IP Header) ¥4
annsofldnniaiaiIdaa 20-60 Tust

6) 3133 Reserved) via 6 On dane 1 uewnan fldinezdemdail 13 o

7) svdia (U, A PR S, F)Uu1a 6 1a 1aun URG, ACK, PSH, RST(Reset), SYN,
FIN(Finish)

8) 181951 (Receive window) V114 16 1 gSuvenddedesnnudeyafiannsod
i (buffer)

9) 1¥AFY (Checksum) VA 16 In ATWABUYDRANAIAVDUIAGY scgment

10) #1940y aAIU (Urgent data pointer) YU1A 16 DA 1ifp URG pniwa doyailasd
aiddynnndeyadufinidada

11) Mardan (Options) YA 0-32 U Tagaulngiuanzmany manusnstunalng
qn (MSS) 119n5 930031 VanTIA19ga A (Maximum Window Size) W3 edaving
(BDINUAGIAR (Send Maximum Segment Size (SMSS))

12) 5.12 M3l nAToya (Application data) ¥11A 0-32 T fie Teyadisazdalufgsu

2.8.6 llﬂ“ﬁl‘lﬂﬂﬂ]ﬂﬂn {3-way handshake)
Shumsdadaanuievendiiined Wadsussudunisdeds dwanaalugyd 2.4 5
Fupeuail
1 leadua g 7FN SYN imafiahlds @5dnes
2) 135vlne3 u SYN ves laadua
3) @5nes da SYN ACK
4 nadud 1 SYN-ACK ve1 1$5vlned
5) lnaldua a9 ACK

6) 1®511n9% §u ACK
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51 2.4 sUUS 1AL WTUAATINMA

2.8.7 M3AUGANISITONAD (Connection Termination)

= =

P 1 o i = 1 o a i o
i idean1sSudadayadnas Tl azdeaiimsganisdears swanaluzalf 2.5 3
2 g
TuapUAIil
1) laadud da FIN, ACK T84 @5ve3 1auenn lifldeyanvzdslifen
ad ¢ o 3 il
2) @518 $u FIN, ACK ve4 Jaaidus
3) ®ines dv Ack Tuda landua
4 1¥5vnes a FIN, Ack Tida laadue
=1 o w ad o
5) landud TU FIN, ACK Y04 (B35ne3
6) laadua da ACK

7 1#5nes U ACK

31 2.5 wuushaesdlamsdems



11

2.8.8 N304 (Listening)
@ouTdsunsunievio Tasl¥Eaninn (Socket Programming) T3 3H703 (TCP Server)
P 1
wdouilansin sefumsiFeudaealiamseuassulanidud Faitond1 wasanisila
. & = 1 o L '
(Listening Port) wazgmnemneiatizdeuthminenyi hin/iounlauieseunisifeusefy
=3 o
Taaua
2.8.9 #ONTUTONNA (Accept Socket)
A o g da 1 A Y A o e Yy ad ¢ o
iedl lnapuadaneuiioveas 1amsreuasumanesanisila dugivnesvzanms
[ -] o 9 = = v a/ & o o o g/ ¢ o
gaufuFeninalasairavennalnumenisesfumseunanulaadua Tasldninomuneiai

w@sdnaswaninld

2.9 MQTT

MQTT (i1 Protocol “?'Ilgﬂaammum‘lﬁiﬁum’:‘;#@ﬂ@'mm’inqﬂﬂii\fﬁ”ﬂ@ﬂﬂitﬁ ile
auayumaTuTlad 1o Taoldndans Client / Server Taua Platform gafiana1 Broker fimthil
SamsAfu-dvesteyasenan Client iiasdd Topic Slud18138a fa Client 180 Publisher

g Subscriber

Client

31]?"1 2.6 MQTT
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wih#iveadnnlszneumaques MQTT fe
1. Broker imihfiShufnaaneesans fudeaLH 18010 Publisher 1@ /1
Subscriber 1883910 Topic ‘ﬁ Subscriber 18 Subscribe 13
2. Publisher 118% Subscriber iM31¥ouna 1 Broker
3. Topic nfSouiaiiou Address Uu Broker 1 Client 115 ¥eusarite Sudadanin

A199 35 H 90U

y .
2.10  dan311an (Ultrasonic)
o/ = A i : = =) . 4 i s =1
sandTadia Ap adwdssiliaudgaunu 20,000 8sad Fawisnl¥aauanudsam Ixia
A g/ ° 1 ' a o :; g/ a =4 Al P a
e g5y 31513 Aeme vasiannvnadumsdumaiazanuiEdrlumsmaeunvesdsn
¥ 9y " o o w o A A A Vo M A
1y lded1amiug1 Aegnanmsdr oL veIRAUITIINI YUANATTNUMINUYNAZNBY Tasiie
" :;,I o o 3 4 =% =y
Yaseatiudsssansiletiassnuiaz l¥msdnuszesnanaznaiidsaaunia ldiaz@uma

adu Ml annsasudmiad saneg lediaeiug



UNN 3

IR 1zHeeNUUL

a ¢ & d
3.1 MR Izrinaziaenginsn
3.11 M5INNHANUFRINS
5/ [ o 1) a d 1) s/
aNuAeInsv I usuAgadurIgRaIa A5 AsIEHAINRe 1SRN 1A
s
Aaae 1l
1) Yusuagadunigmatadesiimsuaasieyadumaiuduiunaily
2) WusuagadumRaAaIIANUATeIa T Iasldnanisshiaa
) o 1 o [ 1
3) awnse ¥ Insaniiiededudla-Uamhinuvesuoudgadunanaiariuuey
a s ¥
NaRTUIRUATIA 14
3.1.2 msiaengunsel
1) ainsdlueiamuaumsauiazdedyans 13a10 1anen 1% Raspberry Pi 3 Model B
51 3.1 FoflquauiAfidnnfe Sgaunu (Quad-core) 1.2 AnZIFIA% ARM Cortex-
As3 19V 64 9 Mi28821091 ¥u1a 1 ing 1uA (LPDDR2-500 SDRAM) §i 802.11n
(195010 15010 (Wireless LAN) ttaz3i3# 12 1o (GPIO) 40 ¥1 Fufipanensniiy

9/ v o 1 d 1 1 A 1 g/
aeamslumsissuuouagaduriyeaaiumsesvinlia1e

g‘l] 3.1 Raspberry Pi 3 Model B

b

2) duwemes 14Aenl¥ Motor Drive Module L298N iHluyavuueme s ¥iia H-Bridge

Fadwmgrzgmitll1¥lumsaluguianis Juvewes 18 2 dmunenddsy
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annsanuauanuiwemes 18 191 5 Thad aunsadulvidh 7-35 Taad14

nessgraaludl Tunszuagagald 2a

g‘lj 3.2 Motor Drive Module L298N

4 i U ° o 1 o 1
3) yausimeiuazdeninmiaagarduin Alumnheilasoimih i ld1Fnuunlsegnd 19

A Y
Winalsz Tenisnass

N

1 3.3 yuemesuAzdoINNTRIGARM

d a d a ow a
4 wurresrialHiFes nioruyesyiindans1Tuiin (Ultrasonic ranging module HC-
3
SrRo4) TugasaasilaifiniuTugidnsaldiaszesmalasludesdinisdudany
T 4 o/ o/ g 1 4 ol = 3
Fumuaiaeansda IalAAaA 2 cm B9 400 om Tasdedgynnusand 1 Txiiaaud

3 o 4 L af y ot g’ o A
40 kHz T dagiidesms Jauaz Sudyanaufiazfeunduin wieunssunauie



danlflumsdnassezne Wasnaeviag Tasseuie lilivusudgadu wa
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suianuiniiu Tlsuervmaanudemald

51 3.4 e Srtiadansladin

o d a o o a
5) ainsalues anruaumsAUuazS Uy IMPans1 Taiin 1A@en1¥ Arduino Uno R3
1 ' S ' . 8 g =1 an
317 3.5 Faflguawi@ndingde 3% 1o 1o (GPIO) Mianwa 20 v1 uviAdaea 14
3 o o a oy X 1
11 1 6 MAisesfueIANANLY PWM iz iiviezuidenduna ¢ v1 Fufivaneas

o o < ol =
anuaeanis lunisSudyanaesnasnninmuseioans lxiin

3V 3.5 Arduino Uno R3
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3.2 aantiuy

3.2.1 MyRINVRIITUY

Cloud server

.......

MQRT /’j

Smart
Vacuum

P
wTE
pe e e

Android P:p;alic;aAtion

31 3.6 mwsIuveasTLY
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3.2.2 Sequence Diagram

User Server /| Microcontroller l
o]

MQTT Connect —————p!

1)

| p————— MOQTT Connect

[ ettt MQITACK -memmmem e =3

2

(O]

gil 3.7 sequence diagram

&2 = v o o v = = Y 1 Y o v %% 1Y
nansiiiluenansianulidmiumsldnuienis@nwwintu leugslmilldussloviaunism

laidnnsallag vivdu BnvieuiilvsnuUasilon wagdesgnadadadnvaaenarsnasaminisiluly
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Mobile App

MQTT Broker

Raspberry Pi
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Microcontroller A

()
4—— Publish Message
(topic : tmeAll )
|
y - ~ Publish Message
| (topic : allStep )
©) | |4————————— Publish Messags |
| {1opic : position ) |
L |
|
Publish Message »
(1opic . cango )
|
< Publish Message
' (topec : cango )
| ) [
| \ B ; | S |
I
— Pablizh Meszage B
) (tomc : route)
I — —1- —_ —
' } 11
P 4——————— Publish Messape il
N (topic : finish ) |
- - +—— _— 1 -
{ 1
e i~ publizh Message ——————— |
- (ropic* fimshiap ) '
\
: Fr_ W . WA W—
1
i
un =55 PublishMessape, —— =i —|
% (topic - fimshANStep )
| =1 Bl LN = o ______,“Tm b 49 55
- LU O i Message }
- ! (topic : finishTmeAT )
| B EadiBf Y FEWEW W] BN ? | AWA'NAWAY Y FENT . W | .
‘ i
bW W publisitMeSsage (e NV |
(13) ! (topic : History) .
i
- — -— ...i - - -—’. —_ -
] [
N7 v Gl s ————— .
(14) 1 (topic : detailHistory ) '
i
[
{ |
i i
|
1 | !
' | I
’ ! ! ]
1 ‘ 1
- | \
' t
i
' l
i !

;‘L‘ 3.8 sequence diagram ("1o)

Ea
52UVTINIIMAUNIVY Concurrency 1A% Event-driven @auun15@ouTasaa 319411 Sequence

Diagram 1% lauazdilse AnEnmu1an i1 Diagram ¥iimau srngilmmdnmuntaeenifhy 14

d w cg
ADIUNITY AU

4 4 a g
1) MQTT Open Connection (1) 131815 4@ Y MQTT Broker Service M4 Platform a1 11

. ° a ! 1 Al [
Microcontroller 132 Web Application Service 11013AaA8191317 Broker o 1¥1un13 fu-

L

dedoyane



2)

3)

4)

5)

6)

7

8)

9)
10)

11)

12)

13)
14)

19

L4 of o é o
Publish (topic: map) (2) Mobile Application U2 yafaH 2919 AY Server tiaA1UIMNA

o

s 9

duma naanuai ¥ aodssina tazdumisB sduimnsaulunis najusudite
nanfesfigalunsifuliasevagy

Subscribe (3) Server 11113 Subscribe 'l'ﬂ“ﬁ Mobile Application Tu Wate map, cango, History
Mobile Application 11015 Subscribe 'lﬂ"rdl Server Tuv® timeAll, allStep, position, finish,
finishMap, finishAllStep, finishTimeAll, detailHistory

Microcontroller 11013 Subscribe ‘lﬂ‘ﬁ Server Tui e route iﬂﬂ!ﬁﬂﬁ{l’@ya Publish 1811171
ﬁ?ﬂ?ﬂ“ﬁ‘lﬁ Subscribe 13 "I’Tﬂﬁgﬁ Subscribe 'H’ﬁ%”n%a;gaﬁm

Publish (topic: timeAll) (4) Server o Q‘l??) yan ﬁ‘?ll | ‘fi’ﬁfﬂﬂ ua :117ﬂ~ 1 Mobile Application !ﬁﬁl
uams i 1Fausums1u

Publish (topic: allStep) (5) Server 33 @Y ATIUIURIA U3 AuRanuali iy Mobile

Application tienaas i l¥ansumsiu

¥ 1

a 3 o

Publish (topic: position) (6) Server daoyadmtsGuAURMINZayTuNMs NI UBUALIE
1¥nafeshaalunisiuliaseuagulynu Mobile Application tHeuana g 1¥a1u

5unsiu

2 g 9 &

Publish (topic: cango) (7) Mobile Application fix‘l‘ﬁ’ﬂ}]ﬁ!i WA IR server e 1151

daudun1alaldy Microcontroller 110 15 1d1UMN19 Microcontroller 32 Aadeyand uuHe

I

o

guaUMTIY

Publish (topic: route) (8) Server dadoyaidumens ¥ Microcontroller e 193 ums
MaTuasRuMFUNa

Publish (topic: finish) (9) Server g4y AdUNI5Y11U 1WA Mobile Application

Publish (topic: finishMap) (10) Server d3¥03jafan15 AuUAAN10VBIHUDUA IR Y Mobile
Application tiledas i imisumns

Publish (topic: finishAllStep) (11) Server ﬁq%’ayaﬁmauﬁﬁums!ﬁuﬁ'wuﬂ“lﬁ 11 Mobile
Application tifenaas W lFanisumay

Publish (topic: finishTimeAll) (12) Server A98yal afildianua ¥Ry Mobile Application
onana I fFamisums

Publish (topic: History) (13) Mobile Application dasdauedeyailsz 5an1s1#i1unn Server
Publish (topic: detailHistory) (14) Server datayailsz3an1s19a1uTR D Mobile Application
ieuaasiglFanisums
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