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ABSTRACT

Currently, an exploration robot, or a rescue robot, that uses a camera attaching on the
body of robot for exploring the environment has some limitations. For instance, if the light of
environment is inadequate, the visibility of robot is declined. Furthermore, if the operator is
unfamiliar of the environment before, the position and orientation of robot may not be identified
correctly. As the results, the operator will not be able to control the movement and direction of
robot accurately. Therefore, this project presents the development of indoor map making system
for mobile robot to solve the problems as mentioned. The system acquires ultrasonic sensor and
compass sensors to explore and to collect environment data for map making. The ultrasonic
sensor is used to measure a distance between the robot and surrounding obstacles. The compass
sensor is employed to identify the robot orientation. The data from ultrasonic and compass
sensors are collected to calculate and to create the map of exploring environment on the control
monitor. The system development uses a LEGO Mindstroms NXT with LeJOS firmware as
hardware to construct the robot and employs a Java IDE (Integrated development environment) as
a software development tool. This system development project can be deployed as an approach to
develop the indoor map making system for mobile robot that can be used in the actual

environment in the future.
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o s

YAITINLOALNDT

€

4 7 \ol = 4 ~ ] J
User IND19AUTANIIN1SAADUN VYOI UYUA

an

[

- u%’ay‘amﬁmﬁauﬁmﬂgmﬂﬁ Send and Receive Data
2.2 gAANITATIITVANTNLIAADY (Scan)
] o o I'd
- SumdeanuoAmes User
- SUMIITEEVINNYNAL Send and Receive Data
v a
2.3 ganaNITaIMHUN (Reset)
v o w o Ay Ady v v
- Sufidennuennes User iMod1aunun lagnae 14
- deddeldsgding Draw Map s 1aunui 1na
2.4 gaIAANITNAUNUN (Draw Map)
o Y A Y 5 A ~
- MUUIMITVVDYANNYTIAT Send and Receive Data (WD I1ALLNUN
2.5 yandieNADMIA0 a3 13 a10VUGNT (Connect)
o Y A d‘ 1 d‘ Y 1 o T Q19
- shmhidendemsdeds ISmenuuugysneuihnmsdaaysudeyannge
LAE Send and Receive Data
2.6 yanamsaauazsudoya (Send and Receive Data)
= ﬁ?ﬂﬂﬁﬁ%’mmzﬁlﬁﬁlﬁlj@yjagmﬂﬁ Move, Scan, Draw Map, Show Distance, Show
Position, Rotate, Get Distance, Rotate Ultrasonic Motor
2.7 gAAAMIUAAIAITZIZHINVBIAINAYI1919% 171 (Show Distance)

@

- dmrhnsudeyavngaind Send and Receive Data
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o 9 A 1 ] Qs}/ a Ao a o llsl 1
- MmNnLaanTEez e 8 Nemdans latin e ia 1A Tagazuaain
Yuelwand
2.8 gARaMIuaaIfuriailagiu (Show Position)

- ﬁmﬂ'wﬁ%’m’fagamngmﬂa Send and Receive Data

o Y d' o 1 o 1 o ~
- mwmmmmmuwmﬂ%guum@muﬂummmuw
2.9 YAATMITUMBIM VDY (Get Degree)
o Ao 1 Wity ] 4
- mwﬁ’msummm“ﬂﬂiguuwnuﬂumgmmmﬂmm Compass Sensor
o = =\ [ 1 d' Y
- mmiL1J3fmmﬂuﬂummmmmuummmﬁ
2.10 ganaN13nyY U (Rotate)
o Y ~ dada o g 1 d A I'd 3
- mwummgumTm@maﬁmﬂﬂuaamamuﬂumwmuaﬂmaﬁ Driver Motor
2.11 YAAMITUAIT UM (Get Distance)
) Y Ao 1 ] A a 9 Y ~ 4 S o
- MUAUINTUATLLHINUDITINAVINU N NUDAM DT Ultrasonic Sensor N1
[ Y
m3ia'la
@ a d .
212 gmﬂﬁmﬁwuaamﬂcﬁuﬂmmas (Rotate Ultrasonic Motor)

o 4 daa T W a J
- mthivyuee lwewes nanegiudans1 ladnmuaes 45 ogm

U

332 §1ﬂa$!§ﬂﬂ§‘1mﬂﬁ (Use Case Description)

M99 3.1 wazduagmad Move

Use Case Name : Move

ID:1 Importance Level : High

Primary Actor : User

Use Case Type : Function

@ 4 1 o @ 4
Brief Description : TUINADUHUEUA AEDIFUNITAIUANNITHYUVDIWOIADS

o 1 v v A 4 ::; ' o
Trigger : User 11M13AATJUTIIALANIINI SR ADUN YOI UoUe

Relationships :
Association : User
Include : -
Extend : -

Generalization : -

Normal Flow of Events:

and Receive Data

yq Y U v v A A A 1 o 9 a o
AlanatluianuiemianisindeuvesusuauurvoLeUn ARG
o ' d' 1A U
2. srUUIIMsasIvaevluiignnadineilues 1s

3. szuudimida ] iyand Get Degree nazgaind Rotate 11974 fugemae Send




M99 3.1 (F10) 10AZ1BUAYANT Move
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SubFlows: -

Alternate/Exceptional Flows :
' v ' 4 4 ~ a
2.2 mnnatu “UP” aziisaulivusuamasun lmefismile
1 v W Y oA ~ a @
2.b Mnnatlu “RIGHT” sz tsnu Iy usudmaoud lUneians uoen

1 v W Y 1 ¢ A ~ a @
2.c mAnatlu “LEFT” vz1isau Idyueudindioun lumieiams Juan

2.d winnatlu “DOWN” sztisAuliyusudinaeud luniefiald

M1519% 3.2 10azBYAYAIAT Scan

Use Case Name : Scan ID:2 Importance Level : High

Primary Actor : User Use Case Type : Function

Brief Description : FUAUNMSTEITINANNLIAA DY

Trigger : User ﬁﬁmiﬂﬂﬂ‘u “Explore” WMBISUNITE1329

Relationships :
Association : User
Include : -
Extend : -

Generalization : -

Normal Flow of Events:
1. glinatly “Explore” Uunviiveuswandu
2. szuvihmsdeiias ) Tyand Get Distance azgaina Rotate Ultrasonic Motor

v‘imumugmﬂﬁ Send and Receive Data

' 1
o v A

1 ) Yo
3. YuegUanieuag Whlﬂiﬂ

1 Y 9

' Co ad] Y @
4. vuvuademidoyai ldanmsdrsrenanlUdeszuy

U

=2 9

5. szuwihmstiunndeyansgudeya

SubFlows: -

Alternate/Exceptional Flows : -




M5199 3.3 31002DUAYNAT Resct
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Use Case Name : Reset ID:3 Importance Level : High

Primary Actor : User Use Case Type : Function

- T o v A 9 v
Brief Description : V]WﬂﬁﬁNLLWHVMQﬂﬁﬁNUL’J

A

. o 1 v S v Y
Trigger : User ‘ImmiﬂﬂﬂjJ “Reset” LW’e)ﬂNLLWHVW]QﬂﬁiN%

Relationships :
Association : User
Include : Draw Map
Extend : -

Generalization : -

Normal Flow of Events:

1. gldnaiu “Reset” vunthvouetlwandgy

o ¥ A Y Y a o
2. 33’;‘]J1J1’11ﬂ75ﬁ']\umu‘1/]‘1/1gﬂﬁi']ﬁ'l”JUHLL@‘]_]WﬁLﬂ%u

Y

3. szuwihmsavdeyaunuiniulugiudoya

SubFlows: -

Alternate/Exceptional Flows : -




M15199 3.4 510021D0AYIAT Connect
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Use Case Name : Connect ID: 4 Importance Level : High

Primary Actor : - Use Case Type : Function

P - ' ¥ ' J
Brief Description : a3194m31¥ouae 13a10uu01g 555 MI1UATOINIVANIA HUEUA

o o [ a q’/ Y
Trigger : 1IN 3T ULBYNAATULAY

Relationships :
Association : User
Include : -
Extend : -

Generalization : -

Normal Flow of Events:
1. §14nailu “Explore” nunthoouolwindy
2. spunasiidamaioudelgmaa Send and Receive Data
3. yanAa Send and Receive Data dadoyansidondandumdssuy
4. ITUUATIVAOUADILEASFOUAD
5. sruLHARda I NITeuRe TaeuaadtonIn “Connected 111” YunT 190

IRINGIGET

SubFlows: -

Alternate/Exceptional Flows :
9 " Yo A ' Y] v
52 vndaluldninseudBIuAAITeA1N “Not  Connect  !!I” UUKTI190

wolnamau uagiimsiweuae lnuoa Tuda




M319% 3.5 31802188AYAIAT Send and Receive Data
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Use Case Name : Send and Receive Data ID:5 Importance Level : High

Primary Actor : - Use Case Type : Function

o v oA

1 0 ' a v o ] d
Brief Description : 1A UATTIN aﬁffayjaixmmmﬂwam%umnuﬂum

Trigger : AUN1Asamsdeiidaniodoyaldaaronie

Relationships :
Association : -
Include : Move, Scan, Draw Map, Connect, Show Distance, Show Position, Get
Degree, Rotate, Get Distance, Rotate Ultrasonic Motor
Extend : -

Generalization : -

Normal Flow of Events:
=% £
ATUAUNIWNADISUL

1. 52UD309U0AnMEMIIHDUABINYAIAT Connect

o o ) Y S 9 1 Yy A o
2 ﬁw‘ummﬁi}ﬂmwmamﬂawammmmam“lwag‘lugﬂzmumﬂmuﬂ

o 1 [ Jd
3. szuwihimsdadoya liudegnsal
o °
4. ginsaisudeyauaziveyaliisyuiana
9 A J
nIdAuNNAoglnIal
1. szuuiesvodnIuEmIFouReINYaIAT Connect
Jd o o a 9y Ay 1 Y A o
2. gunsalimsiamssuuazuasdeyandesmydeldeglugduuufisimua
Jd o ! [V
3. guUnsaliimsdedoyalideszuy

4. szvvsudeyauaziiweoyalulszuiana

SubFlows: -

Alternate/Exceptional Flows :

La winasavaeunu el ldimaseude vedsmdenisidouse T duyang

Connect




M99 3.6 SwaziduAgdIna Draw Map
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Use Case Name : Draw Map ID:6 Importance Level : High

Primary Actor : - Use Case Type : Function

Brief Description : MM I NAUNUN

o o Y
Trigger : Timsd15uazlideyaanimuadonlugiudeyauds

Relationships :
Association : -
Include : -
Extend : -

Generalization : -

Normal Flow of Events:
o =<y Y Y sy y °

1. szuushmsfsteyaammadenanngiudeyai lManmsiinuvesgdna
Get Distance Uagyeine Get Degree Nlmg’dmﬂ Send and Receive Data 1a1g
= o w 9
FoamAumul suveya

2. ihmInaununnndeyaluwlsuilgiiv
) 1S '

3. thimsasaeuindumlsugaiioudanielu

4. fmaldsudumsugaly

SubFlows: -

Alternate/Exceptional Flows :

< 9 v Qy )
3.a maduwlsugaihondaszduganisiam

v
3.6 mndalimsuaa laznavluhauauede 2 sundnezdavlsugaie




M99 3.7 510aID0AYAIAT Show Distance
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Use Case Name : Show Distance ID:7 Importance Level : High

Primary Actor : - Use Case Type : Function

' 1 A qul a 1 J
Brief Description : LLe/A9A15202114U04TINAUIITIINTIING 8 NIANIIVDIH UUA

Trigger : imsdsrauaziideyaanimuaadenlugiudeyaudy

Relationships :
Association : -
Include : -
Extend : -

Generalization : -

Normal Flow of Events:
0 2 v v ¥ =y v o
1. szupihmstadeyaamuiadenningiudeyai ldeinmsinuvesyding
Get Distance pimmqgmﬂﬁ Send and Receive Data
2. IPUUTUMANNIINAONIINYAIAT Send and Receive Data
' Y
3. ITVUUANINDYRILEZHINURIAINAVINN TN 8 Aem1euunine

wolwamau

SubFlows: -

Alternate/Exceptional Flows : -




M9199 3.8 31WaZDuAYNAT Show Position
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Use Case Name : Show Position ID:8 Importance Level : High

Primary Actor : - Use Case Type : Function

o ] @ ' J
Brief Description : uﬁmmsmmﬂ%ﬁ;ummnuﬂuﬁ

Trigger : Timsd1suazidoyaanimnadonlugiudeyauds

Relationships :
Association : -
Include : -
Extend : -

Generalization : -

Normal Flow of Events:
o =<y o 1 o ] sy y o
L. sz‘uummimm’mgjammeﬂwuumﬂgmmagaﬂﬂmﬂmimdmﬁumgmﬂa
Get Degree NWUWNQEYL?]ET Send and Receive Data
2. SPUVUTUMNAAAILLMUINNYAIAY Send and Receive Data

o 1 o ' 3 { a o
3 izummmmxmmﬂﬂﬁ;uuﬂJ@muau@uuuwuﬁuuwﬁmmmﬂwmwu

SubFlows: -

Alternate/Exceptional Flows : -




M3191 3.9 T10AZDUAYTAA Get Degree
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Use Case Name : Get Degree ID:9 Importance Level : High

Primary Actor : Compass Sensor Use Case Type : Function

@ 1 J A a
Brief Description : 'S'Uf’ﬂ@\‘iﬁﬁl@\?l{!%i]']ﬂ‘ﬂ@ll“W'Iﬂl“lfﬂlclf@ﬂ‘ﬁﬂ(lﬁ}m'J'T]JV]ﬁV]']\‘]‘lufﬂﬁ

A A
PADUN

Trigger : 3¥UUNINTT1329

Relationships :
Association : Compass Sensor
Include : -
Extend : -

Generalization : -

Normal Flow of Events:
1. sxuufosvadoyan1eamInnoUYNAILUISD S HILGAIAT Send and Receive Data
2. ARUIAIELIRIRIMIATIITUA B Ta g
3: ﬂ@uwmmuwa%’dﬁmwmﬁu"lﬂé’agmm Send and Receive Data

4. 5¥VVSUAIDIMIINYAIAT Send and Receive Data taziiufinasgiudoya

SubFlows: -

Alternate/Exceptional Flows : -




M15190 3.10 10021DUAYTINT Rotate
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Use Case Name : Rotate ID: 10 | Importance Level : High

Primary Actor : Driver Motor Use Case Type : Function

o I'4 4 1 d o 9 [ 1 ~
Brief Description : dalduamasvosdenyuiio Iiuouaiuniasiumesmvesyui

Yo vy
"1ﬂimmgmmmala

x Y s A = a A ~ | %
Trigger : GI’ENﬂﬁ‘Vilgull?Jm’E)ﬁL‘W’E)L‘]JﬂEJH“V]ﬂV]'Nﬂ'IiLﬂﬁ’E)UV]GU’ENH;HfJ‘LJG]

Relationships :
Association : Driver Motor
Include : Get Degree
Extend : -

Generalization : -

Normal Flow of Events:
PR ~ Y d o Y sy v [
1. aemesrniaz Iaquenudiimsnyuanngudoyai ldanmsiauvesgana
Get Degree N'mg’dmﬁ Send and Receive Data
2. 3PUUTUMBIMNIAYAAT Send and Receive Data
o Y d o A = ' @ 1
3. szpudelnvewesihnsryuien)asumosmilagyuriugand Send and
Receive Data
v
d @ o a @
4. wewosNiaetsinsnyulufiemisas ifudm
5. szvusumMesmniagiunnymae Get Degree
o = = 1 U 9 Y ! v ' % A 1
6. Mmmsifseuieuseninmesmangudeyanuaieeenilagiiniasenumnio b
v q ¥ 7
7. dalnuemesviganiyy

J
8. WDIADINYANYM

SubFlows: -

Alternate/Exceptional Flows :

5.2 MnAeemnniasnngudeyaliaseivaesmi Idongaine Get Degree 12

Y o Qs.ll 19 = 3
‘lﬁvnq']u@]\ul@m@ 2 9NAIY




M3197 3.1 50azBuayaine Get Distance
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Use Case Name : Get Distance

ID:11 | Importance Level : High

Primary Actor : Ultrasonic Sensor

Use Case Type : Function

T £ o @ 1 1 A a E) Y
Brief Description : @3799UMT 288V INUDITINAUVINUINH U

Trigger : o5 UUR19U

Relationships :
Association : Ultrasonic Sensor
Include : -
Extend : -

Generalization : -

Normal Flow of Events:

Data

o 1Ay Y v 2 Y
4. ‘izu‘lﬁumm‘lmawumegmslmga

1 ] Jd 1 R
1 33‘]_]‘]_1%}@\‘]"U'E]Glgljf)ialjﬁﬂ133US‘WNiﬂﬂﬂﬁhWWﬁL%u&“ﬁ@iW?ugﬁmﬁ Send and Receive

o a d o . ' @ a
2. daan lwinmumesiimsiamizezianningrieaanayedani

[ a e LR, 1Y [ =
3. aan lyinuwesdani ldnau lUdsgand Send and Receive Data

SubFlows: -

Alternate/Exceptional Flows : -




A1519 3.12 ﬁ”lEJﬁzsaﬂﬂgﬁmﬁ Rotate Ultrasonic Sensor
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Use Case Name : Rotate Ultrasonic Sensor ID : 12 | Importance Level : High

Primary Actor : Ultrasonic Motor Use Case Type : Function

S A RS a
Brief Description : ﬁiguuﬂmﬁlilﬁﬂﬁi’mi]‘]Jm’deLL’méjmJiE]‘LW]P{‘VIN

Trigger : o3z VUMIU

Relationships :
Association : Ultrasonic Motor
Include : -
Extend : -

Generalization : -

Normal Flow of Events:
Vo o J 1 =
1. ﬁwummaﬂﬁ’mmmwyumumqgmﬂa Send and Receive Data
o o v Ayve
2. wemRIHYUMINAIA 15y
1 Jd a 9 A ]
3. szuuasIvaeuINemesHiyu lnm 225 serudanse
o o v v Aa
4. syoudsldvemesvyundudaie 0 oem
piiite ) d ]
5 wuummﬁﬂﬁ’mmawqﬂmgumumagﬁmﬁ Send and Receive Data

s
6. WaMBINYANYU

SubFlows:

S=1

L] % Jd o
L. MINYUUDADITUANSA T VBIABIITNINITHIU 45 DI

Alternate/Exceptional Flows :

A o @ a 9 Y 9J [ v a
2.a Wioimsnyudans lyin 1A 180 eemud sznyudounayludeia 315 eem
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333 UNUMWNINTIH (Activity Diagram)

3.3.3.1 Move

User System

Click direction button

Check direction button

Send command )

31N 3.2 LWUNIMAINTTU Move

9y atflo o

AanTsN  Move vzi1nuiled 1¥natluieduiemnielag vuniiiee

U Q

a o o 1 A T A U Y LIE ) o
ueUnandu Tagszuvizinisasiaaevtjungnnaiineljues 15 udrvzdsdidaves

3

Yuriug Ao 'l
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3.3.3.2 Scan

User System Send and Receive Data

Click ‘Explore’ button

Send scan command }

—{ Send environment data )

Geceive environment da@

Store to database )

310 3.3 LWUANAINTTY Scan

a [ A g9y ' Y a @
N9N35%4 Scan MR 1FNALY “Explore” Uunihvsuednamdu lne
) e ¢ 4 1 d o
ITVVILTIMI AT IUYAINT Send and Receive Data 1V 1HUouA 1A 1Y
~

o o o @ o o W ] : 1
Mrdai 145y vdsnnhmwiidauaiouds gana Send and Receive Data vzeatioya

o @ A Yo 9 o v g v
ﬂﬁ‘UhlllfNig‘]Jll lﬂJ@iZﬁ‘U‘Uhlﬂﬁﬂ"ll@lql'ﬁﬂmﬂ'lﬂ’]ﬁﬂﬂ!ﬂﬂa\'iﬂ'lusllﬂialjﬁ



3.3.3.3 Reset

User

Click 'Reset' button

System

Clear map
Gelete map in database )

31 3.4 UHUNMATNTTY Reset Map

36

a o A Yq Y 1 9 a @
NINTIY Reset Map 97101H0R 19nNAT[Y “Reset” UUNT1voLoUnaInGY

o { A o 1 T A o a
Tavszuvagrhmsmaumuni lana Bldnduduaisudu uagshmsandesyaumud

aananngudoya



3.

3.3.3.4 Connect

User System Send and Receive Data

Click button

ﬂ\@and create connection comma@

Send connection status
Check Complete
connection Moo o ]
status
Fail

——{ Display “Not Connected!!!!"

Display “Connected!!!!"

319 3.5 KN IWAINT T Connect

a o3| A 1 9 2 o A yq 9
NANTIN Connect ﬁ_luﬂ?il“ﬁ@uﬂ@llﬁﬂ1ﬂllﬂﬂﬂg‘lﬂ“ﬁ %%Liuﬂ’]iﬂ’]ﬁ’]u&u’ﬁ]wq%

Mimsd1329 Tasmsnaiju “Explore” nnfuszuYesiinsdedideaianisidon
doluSagenaa Send and Receive Data tiioshinsifoudeiassudayaiad Send and
Receive Data vzaeaniuzmsifoudelliszuy s2uuavasnaouan vz ye9ns
Foune MInIFouADA1E92 1A% DA 21U “Connected!!I” VUK 100
wetmaAdu usvn iduSa9zuanadon1m “Not  Connected 111"  wagiinis

lﬂ' T 1T wva
Wouno 1nuon Tuua
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3.3.3.5 Send and Receive Data

System Connect Send and Receive Data

-

Request connection status

Send connection status

Prepare data and convert
Into format required

Send data

Receive data
{ Send data

Receive data

51N 3.6 WWUNIWNINT TN Send and Receive Data

U

[

a o3| 1 o v o
NYN33N Send and Receive Data Lﬂumimuazmﬂmﬂm nnduna T
Ua1e 91317 3.6 szuuIzdesveanIuzmsifounsaingaind Connect 1iHogaind

Connect g9an uzmMIyouas lndu ldiszuy szuuziinses o
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3.3.3.6 Draw Map

System Send and Receive Data

Get map data from databasa

sort by frame number j

[ Send map data sort by

frame number

%@raw map from data in current frame

No

Is the last frame ?

Yes

= Change to next frame

311 3.7 UM WAINIIN Draw Map
a o3| A A @ o [}
A9n358  Draw  Map dtdunmisniaununlandesiniinisdisn
v y 0 =2 9 v 4 a5 o
anmwadennds Tagszuvazihmsasdeyanngiudoyadusssdraunumvuioay
0 0 A A ~ ] 9y ° 1o

s hwhimsNeunud leunuignnadiauds sgshinsaseaeuduiuslsy
gameoudinie lu mindeiivlsudaldezinmsulaeu U 19deyaveunlsudall uas

5 A oa AL A A ' = b,
NINITNAUNUDNATY G]Nmmwumuvmzvnm'lﬂwam %uﬂ’mzmMmqﬂma
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3.3.3.7 Show Distance

System Send and Receive
Data

(Get current distance dataﬁ

all directions from databasy

ﬁd current distance data
K all directions

Display current distance data
all directions

319 3.8 UL INAINT 31 Show Distance

a o

A9n331 Show Distance 323 1MsAOYATZOZ VR ITINAVINT 19T

] o o o 3/[ a a o
Wueuaniiinsdsaeldne 8 enieengiudeyauudasuuniivensl niman

1&un Nennilo (V) Aeld (S) NaazIussn () NangIuan (W) NaazIuesnineauniio
(NE) Neazussninesld (SE) naaziuanifouniio (NW) uazinaaziuandeald

(SW)



3.3.3.8 Show Position

System

Get current position

Send and Receive
Data

from database

@splay current positio}

{ Send current position

317 3.9 uWUNIMNAINTTN Show Position

41

= o o 1 v ] 4
NANTIN Show Position %mmsﬁqeﬁ'agamt,mmﬂﬁlguummﬂuaumm

gudeya udnhmsudarauunTvoLoUNAIAGY



3.3.3.9 Get Degree

42

System

Request degree

Send and Receive
Data

-

Compass Sensor

Gend get degree commandj

Get current degree

Receive current degree da@

Store to database )

/Send current degree da@

/

Send current degree

UM 3.10 uWUNIMAINTTU Get Degree

a ) 1 @ - Jd o
A9N354 Get Degree 33UVUITTHINMIT0svaniosmilogiuiueudii

] 4 J o @ 1 o T
wﬁ’mgmnmnwmmumm ADUNITLFULYDIVENINITATIVIUAIDIAIAULH U

@ ' o o () @ o @
Tagifuvesyuoua udmimsdemesmilagriundludaszuy
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3.3.3.10 Rotate

System Send and Receive Driver Motor Compass Sensor
Data

Get rotate degree
from database

Receive rotete degree data

Send command to rotate motor

Send rotate degree data

Rotate motor
Rotate both motors
in opposite direction

Send current degree data

Request current degree |——

Get current degree

Send current data

Receive current degree

>{ Send stop motors command }—

angle degree from database [
current angle degree ?

3UN 3.11 uWuNIMAINTTY Rotate
a c?/’ £ ~ Y d o Y

NINITV Rotate umz‘uu%ﬂﬂmagam%zcl“rmamas‘mmimgumﬂ ITUVBYA

Iool W Jd ' L J 3 o
uazdefdsliuoImos 3L HUYAIAT Send and Receive Data 40IAD3 N 98099199291

' v

msnygumuddeluiamessiudi minduszuusziinmsesvenny feguves

] o J J ° @ 1 o @
UUYUANNADNWITLEULYDT ﬂ@ﬂJW']?fLG]f'LlL“D'@'ﬁ]z‘Vl"Iﬂ'liﬂi'J’ﬂfl]‘ULlagiﬁﬂﬂﬂU"l“]JEN
A Yo 9 Y o = = 1 ' @ 1 J

szu Weszuy lasudeyaudrvzimanlSeuisusenneayw Jegiuvesuoua

[ 1 { 1 @ 1 A @ 4 '
Auaui ldvingudeyadinssiunie I minlisassfunemes vz nganyu ua

v
2

1 @ Y J a ua/’ A YA ~ @
vn Wiasanuazdaliuemesnyudnase me ldliamui aseany
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3.3.3.11 Get Distance

System Send and Receive Ultrasonic Sensor
Data

Request distance

Gend get distance commanB

( Get distance )

Send distance data

{ Send distance data

Receive distance data )

Store to database

317 3.12 uwuAIMAIN 31 Get Distance
A9N55) Get Distance 31¥N1NUBIZ VU AIAIAIS DIUDAITLISHI9FINAVIN
Y Y 1 4 VY] a Jd 1 z ™
Pantnueua ldsean i eilnauaos WUy @iad Send and Receive Data 1Ag0a
Y
a o o o [l 1 1 @ ]
A3 TN e NN Az M Izas HIITUHILYMIAT Send and Receive Data

o o A Yo Y v o o 2 v
ﬂﬁ'thl‘IJEN'iz‘U‘U LiJE]i%‘U'U"lﬂi‘]J‘lJ'Elﬂal‘ﬁLLa'JﬂgvnﬂWﬁUuﬂﬂﬁﬂiuﬁ?uﬂl@yja
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3.3.3.12 Rotate Ultrasonic Sensor

System Send and Receive Ultrasonic Motor
Data

Gend rotate motor command}

Rotate motor —

W

Rotate Ultrasonic Motor

No

Angle degree = 225 ? Yes

{ Rotate to 0 degree

Gend stop rotate command}

Stop rotate motor

Stop motor )

g‘ljﬁ 3.13 LNUNINATNT5Y Rotate Ultrasonic Sensor

a ’ o I o W J o
A9N355W Rotate Ultrasonic Sensor 9¢7191u Iagszuvazdemdaliuamos i
1 4 o o o et v
ASHIYURIUYAIAT Send and Receive Data 181095 92111M s My uAINAIdan 1451 uda
[ v a 9 Al v I ] Y] )
vasavdeudmyu ldena 225 esmudmieds mndeluasuazaduldiimsnyu
1 4‘{ 9 [ v a 3 1 o q'.z 9 Jd
Ty ienyundrsgnyundu ldein 0 eem aniuszuvazdedidelduemosnya

J °
YU UDIRDIITHYANTTNINIU
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334  NAMIYNIHUFIMUDIA (Data Dictionary)

- Foase framemap

5 A ) ' 4
JIudeya framemap sziAUYoyaaMMIIARNN lADINMIdITI9V0 I HIUA

ﬂﬁ]\‘lﬁ 3.13 HAMINIHIYNINUBIAII1Y framemap

< d a Y =
GRMINIRIG ‘UNWUE’)H@ Jyasiogn
] 1) 1) 1 I v Y
far num | szezHAIUnTusuaniald
nowX num | S x Jagiiu
nowY num MU y ‘?ngﬂ’u
1 i d v
direction num mynmmﬁifguﬂuwuwﬁﬁ
frame num nuwauls

- FIms nowpos

3 o ' @ ] say ¥ v a
gmﬁlgfﬁlag‘a nowpos i]gl,ﬂ‘]_lﬂ']uﬁuq:ﬂﬂﬂﬂuﬂ]@\‘]ﬂi‘lﬂuﬁw‘lﬂﬂqﬂﬂT'iﬂ']ﬁ')ﬂWﬁﬂ'N
' Jd
HASAIYNVDIADNNIT LY ULLDT

GHSN‘?I 3.14 HAMINIHIYNINUBINITN nowpos

[ 3 a v a
LMD YHAVDY A Iyaziogn

X num | @ x Jagiin

y num Aunide y Jogiin
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3.3.5  wWumnAae (Class Diagram)

Movement
lejos.nxt e
+forward()
+backward() CurrentPosition
+turnLeft() it
| +tumRight() '!”t X
+RotateToNorth() kltis
Explore +getX()
-int time HEELX)
-int nm 17 *getY()
-int nw : HSEtv0
-intw :
-int sw |
-int s |
-int se ;
-inte r*[ l
e ] B e s s M e o SR : ResetMap
FQBN()i Fiabaliid SN it s s L > K-mmmmm oo — -
+getNW() java.sql
+getW() +mapReset()
+getSW() 7
+getS() i
+getSE() :
+getE() i 1 ) Sy CANSELrANER, Y Y ek :
+getNE() : | java.util
+getDegree() 1 I ! i N
+getDistance() Draw i NewJFrame :
+CreateConnection() 1 CintfCcount  F-----
+command() BT +NewJFrame
+drawNow() | g, ewJFrame()
“+paint() +StartOp()
T T 1 +StopOp() [
: | +ButtonWalk() javax.swing.JFrame
! ! +drawMap()
i i
i i
java.awt K- X java.applet

3
3UN 3.14 uwunmaana

v

{ A 1 <] @ @
13U 3.14 feaaravesssuufiansautseenidunatandnldvianua 6 aate

(<

Lo
=,

) [~ Aq v ) 9 a
1. Aaan13d1329 (Explore) iWunaranlolunisdistsanimuindonseunanig
@ A [~ Aq Yo @ A 1 4
2. Amamsiunaeu (Movement) iWuaaranldvhimsdumaour uoua
d Aq Y A
3. AaaN3219 (Draw) Wuaaanlglunsnaunui
o 1 o Ty < Aq Yo 1 o ] o
4. amadwniailagiiu (Current Position) uaamaf ldsumdmmisilagiuues
] 4
YUIUA
{ d { ° A A
5. Anad1aenf (Reset Map) unmafildhinmsdaumuniignaeg i

~ I~ A {
6. AAEASIIUNUN (NewIFrame) Wunaraf e 1aumui



33.6  UAUNWAIAUNITN1NY (Sequence Diagram)

3.3.5.1 Move

[
(3
0]
=

}______

1 : ButtonWalk()

NewdJFrame

7 : display

2 : forward()

. Movement

result

3 : backward()

result

4 : turnRight()

result

5 : turnLeft()

result

319 3.15 urun a3 Move
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385411 TWmm{wmw‘imumm Move

Click ‘DOWN' button

Click ‘UP’ button

forward() > backward()

Click ‘LEFT’ button

Click ‘RIGHT’ button

l |

turnRight() tuenLeft()

A

» RotateToNorth() I«

ol

4

End

y 3 o
31/ 3.16 uama Twa1913NN31H191909 Move

Y 1 Jd

Alddonnatlulen vunieeuetnandu vinnatly ‘UP  azfenldyuoud
A ~ a A Y 1 v o Y o d‘ a a [
waoui lmaenisnile ey RIGHT aziiwnuldyuesuamaoun lnniragiuesn na
1 L) ' J 4 { a @ ' Y]
u LEFT tsauldusudmaoui limefianz uen uazvinnatly DOWN szsfedy 1
s e o 09 Y iy L 0 S 2 2 M Yq
Hueudnaeun menald Wenhmsinfeuiamuddsvea]uiuaSouda szunozdald

' J v v a 4 ) oa./, !
HUBUANUNAUINGIAMKTD iNe30M3d329A5 300 11
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33512 IWa293snmsvieuves forward()

Start

Declare integer | = 1 ’

i=i+1 | No End

Yes

Rotate right and left motors
45 degree

4 J [}
310 3.17 nans Ilarmsnmsniauves forward()

' Y
Mruadls i TAuSuAumIdy 1 9nuRINIsns9aoua i HounImseiny
A ' 9 1 A 1w Y o J 9 9
16 w30l mndeend1mseiny 16 2 1MINNINYUNOIABTNINGOUAZ YT 45 D971 UAY
U 5 a' d%l o 3’ d'l 1 Y N AN Y = a a =
VAT 1 AU 1 K liSene aundneg ldan i sy 16 vavgngamaau lumaenirmmile

' 4
VI UHIURA
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3.3.5.1.3 Mawﬁmmaﬁmumm backward()

Start

Y

Declare integer | = 1

i=it1 — No— End

Yes

Rotate right and left motors
-45 degree

51l 3.18 uaras a1 Innst1ves backward()

' Y
Sruaaands i TAUSNAUMIAY 1 11ANURINMTAIIVARVIIAT | HounINIToAY
A 1 Y [ A g Y o o 9 Y
16 11530 11 MAdeenImMTowNY 16 92 TRRIMINYUNBIMBI NG LAY -45 DI LAT
' v 1
vana1 i i 1 g liSes aundieg Iddr i vy 16 Teeznganiaidulinienaldves

' 4
HUoUA
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33514 Ia2135nMIMinuves tumRight()

Start

4
Get angle degree from %

compass sensor

Rotate left motor 40 degree
Rotate right motor -40 degree

If
Angle degree < 90

Rotate left motor -2 degree
Rotate right motor 2 degree

End

51/ 3.19 naas T snmstauves wmRight()

o @ 1 J ' 1 { 1 '
anﬂﬁi‘llﬂTENPH%”IﬂﬂE]lJW'IfTL“I)’lJL“If?Jﬁlléjﬁﬁi’lﬂﬁﬂﬂ'ﬂﬂ"laﬂ?ﬂﬁVlﬁﬁﬂWﬁ@ﬂﬂ?W 90
1 J ' o 4 J
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4 o ] ' o 3 Uneal ]
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(=14 Y 1 A 1 o U 1 s 1 d' a0
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33515  1Wa215nmsvieuues turnLefi()

Start

A

Get angle degree from
compass sensor

Rotate left motor 40 degree
Rotate right motor -40 degree

If
Angle degree > 270

No

If
Angle degree < 270

Rotate left motor -2 degree
Rotate right motor 2 degree

No

End

317 3.20 nana Irla2915MN15919 11909 turnLeft()

MIN155A109AI9INADLIN A LD LAIATIVA BI04 1ATiA 1A 270
par113e 11 nfiA1mnnd 270 eIz RINIs NYUNBIADINIAEY 40 DIMUAZYIYUYBIADS
N399I -40 BIAN LﬁaﬁmnwuLagmt’h%mnﬁa‘umaammﬂﬂauwwmmumaﬁﬂﬂ%'j1ﬂ'1
PIMAMNINATI1 270 03fKTe 1 91911 laundiAresmiaieendt 270 aere9zIin
NISMYUNBIABS N9 -2 DIFLAYNYUNDIADTNIII 2 D3N iipanfInunaIAIRADUT
Raiy mm%ui]zﬁ1mimnﬁauﬁmammﬂﬂauwmmmaﬁﬂﬂﬁzmazﬁmu"lﬂwmfm'w

Y
pImTAuMnY 270 aerndsezldduganisiiau



54

335.1.6  Wa1915nn15v1914U049 RotateToNorth()

Get angle degree from |
compass sensor

If
Angle degree > 10
And

Yes

Rotate left motor Rotate left motor
45 d_egree lYes If 5 2 dggree
Rotate right motor Degree >= 180 Rotate right motor
-45 degree -2 degree

No
Yes { Yes

Degree < 180 Degree >= 1

No

End

51 3.21 uane1vla1351M3119 14909 Rotate ToNorth()

2 o o 1 d o Ul 1
(5UM3MU TAENII TUAIDIAINABNIIAH BT NIN1TATIVADVIIADIANAN
08 14979117191 10 ernuaztoandt 350 sarnu3e T minassmuiton lvagiinisnsivaey

() A 1 1w ] 4 o J
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Y
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3.3.5.2 Scan

- User

T
|
|
|
|
|
—L—

1 : exploreActionPerformed(evt)

: NewJFrame

T
|
|
|
|
|
|
|
|

10 : display

2 : getN()

: Explore

send data

3 : getNW()

send data

6 : getS()

send data

8 : getE()

send data

9: getNE()

517 3.22 i WAIEDNTI9U Scan

send data
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3.3.5.3 Reset Map

- User : NewJFrame : ResetMap

T
|
|

1 : resetmapActionPerformed()

T
|
|
|
:
|
2 : mapReset() :

map reset complete

Send result

L S
I |
I |
| I
| I

31 3.23 uwunWAIAVN5H19IU Reset Map

3.3.5.4 Connect

- User : NewJFrame : Explore

1 : actionPerformed()

2 : CreateConnection()

: T
! I
| |
! |
: |
I

|

I

-

connection result

3 : display

L
I
I
I
I
I
I

31 3.24 iU MAIRUNMIR19IU Connect



3.3.5.5 Send and Receive Data

- User : NewJFrame . Explore

1 : actionPerformed()

T
: |
| ]
[}
I
' |
|
|
|
I
i

2 : CreateConnection()

B

connection result

3 display

=T
|
|
|
|
|
|

i
|
|

517 3.25 uruAMSWDN1391911 Send and Receive Data

3.3.5.6 Draw Map

: Draw : Database

1 : getString("direction")

return result

2 : drawNow()

3 : paint()

VR

it

310 3.26 unun MW DN5H9U Draw Map
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33561  1a313nN15%1911994 Draw Map

Start

Get map data from framemap
sort by frame

A

Get data each row «

A

Draw green rectangle at
obstructed position
Separate by diraction

Get now position
from database

A

Draw yellow circle
at now position

Yes

Have next row ?

a J o
U 3.27 uaraalw@ax1snmsiuved Draw Map

a ° =2 v A g ] = o o
LTJJﬂ'lﬁf]'N'I‘L!"lﬂﬂﬂ"liﬂ\?‘ll@ﬂualmuﬂmLﬂ‘UﬁQGlHLW'ﬁJ"U@lJJﬁLiEN@"IQJZTIWUWNWUL@‘UWh'll

:/I o 2 9 ! o A o Y = a A
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9y o ]

' Y v
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U

faduningudeya udrihimsnaenandmaewnudumusilvgiuveauoud a5 audn

o 1 v A Y (¢ A ] adg o = a el =%
%mmimnﬁamwmﬁuagmm'mahlﬂﬁsa"lu ‘Vi'lﬂiJﬂi]z‘l’]Wﬂ'liﬂx‘lsljﬂial,ﬁﬂ'li'lﬂﬁﬁﬂﬂ‘ll’ﬂﬂﬂﬂ
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3.3.5.7 Show Distance

: NewJFrame : Explore

1 : startOP()

}_ ]

2 : display distance

|

|

|

=1 |
| |

| |

| |

| |

|

319 3.28 uHuNMSWDN31$1911 Show Distance

3.3.5.8 Show Position

: NewJFrame : CurrentPosition
! |
|

2 |

1: getX() :

|
2 : setX()
3 : display
4 : getY()
5 : setY()
6 : display

N

I

I

|

|

|

1)

|

|

|

o

31 3.29 LIINMEIEVNI59191U Show Position



3.5.59 Get Degree

- User : Explore

1 : getDegree()

return result

317 330 uwuAMEIAUNITIIY Get Degree

3.5.5.10 Rotate

: Driver Motor . Movement : Explore

|

|

- |
1: rotate() :

v

2 : getDegree()

send degree data

3 : stop()

i ;

31 3.31 uHUANE DM 59U Rotate



3.3.5.11  Get Distance

Explore

C
»
.

]_-____

|
|
|
|
|
|
|
|
|

1 : getDistance()

StoreToDatabase

;

U 3.32 WU MEIWDN15%1910 Get Distance

3.3.5.12 Rotate Ultrasonic Motor

‘User - Explore

7 T
o :
1 rotate() |
|

send result

<_ ___________________
2 : stop()

311 3.33 uHuN AW DN1591970 Rotate Ultrasonic Motor
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Download: http://mindstorms.lego.com/en-us/support/files/default.aspx

Dmindsroarms
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1 v
doani TnaaeSee @1 zip Tinsuan g zip uaz msaadelasinesasuy

; setup.exe

4 The
S e

4 4 ]
& s yazAnnaiuliiFouaoganansa

2 a J ~
INTDINBUNIAUNDT Iﬂﬂﬂﬂ“ﬂlli’]ﬂ@‘l. g

i =
L

Features:
Select the features to install.

&3 ~| LEGO MINDSTORMS NXT Driver

i This feature will be installed on the local hard drive.

This feature and its selected subcomponents will
require 763 KB of disk space.

Directory for LEGO MINDSTORMS NXT Driver

- —
! Restore Defaults ‘ Disk Cost << Back ! Next >> él Cancel ! f
L )

319 n.8 AAAs MINDSTORMS NXT Driver v1.02

A0 2 U ncoran D y, A . ] = ¢
Lﬂﬂﬁﬂﬂqqﬂﬁnﬂimﬁﬂ!ﬁﬂﬂﬁ@ﬂllﬁ? TIWTDNTAIVADUNIIYDUADISUINADUNAUNDT

fugANAa0e LEGO NXT Tneg 14010 Device Manager §a31i n.9

| @z MrCha
a > "Q? Eatteries
1% Computer
* .y Disk drives
B Display adapters
s DYD/CD-RCM drives
# Human Interface Devices
4.5 IDE ATA/ATAP controllers
» %55 Imaging devices
l(-eybmd ——————— B
~“—'LEGCJ Devices
i e; LEGO IMINDSTORMS AT
9

i Netwcrk adapters
m Processors
> % Scund, videc and game contrellers
£ Storage controllers
;R System devices
; -§ Universal Serial Bus controllers

ﬂﬁ 1.9 Gli’)%ﬁﬁ]ﬂﬂﬂ’m“’ﬂTiL‘If’E)iJG]E]‘lJ’EN‘D‘ﬂ‘V]ﬂﬂ@Q LEGO NXT
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3. ANAY 1eJOS firmware UWIATOINBNNIUNDS HAZYANARDI LEGO NXT
< o 4 o
1JOS firmware 1Huf1dsvoslusunsumoniugumsiinuveganaaed LEGO
£ a 5’ 4 a 4 J Y
NXT F3desfnfeunnionouiunes uazganaasd LEGO NXT @1w15aa1ail lvaa 1ldan
3w ~
AUALgN .10

Download: http://lejos.sourceforge.net/index.php

EmindsTorms

: Download NXJ
PC APL W||\32 leJOS NXJ

Tt Dq)wnload Click to download from Sourceforge 1
RO Qricke = — = Lihux/Mac 0SX leJOS NXJ 1
| firist= — = | DOwmomd Blick t0 dovmloadfronrSonreforqe = = = = = !
,?:‘Q"""’ad’ Download Area at Sourceforge
Beie Other releases, notes, dates and sizes are available at the SourceForge
Links download area.

Contact

| a3 o @ o
31 n.10 vihHudmsuand naa 1eJOS firmware

a qszl 4 a Jd
N1TAAAY 1eJOS firmware 'ﬂ\‘1‘1J‘L!Lﬂ?'f]Qﬂ@ﬂJW?L@@ﬁWﬂQ%WﬂqéjIWﬁﬂ leJOS firmware

t ie}

a 5 z Y d’ '
Tasunzaadaiulvi¥ounoya

4 o g y A
5vseuios inai loneu
NA09Y LEGO NXT AUADUNUADT ‘W%’@uﬁ'm’flﬂmiﬁnmmmalgﬂmam LEGO NXT 144934

' Y v
FUAUNITARGA 1eJOS firmware AS3LA n.11

Welcome to the InstalDammer Wizard for leJ0S

This will install leJOS MXJ version 0.8, 5 on your computer,

Itis recommended that you close all other applications
before continuing.

Click Next to continue or Cancel to exit Setup.

317 .11 Budumsfas 1eJOs firmware
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o f . ) v o a o a 4 a
AN UA Destination Folder #115UAAAY 1eJOS firmware 111AT09A0UNUADS Taoilnd

vzimua 13N C:\Program Files\leJOS NXJ §13a31)#i n.12

| Choose Destination Location
Where should leJOS NXJ be installed?

Setup will nstallleJOS NXJ in the following folder.
Toinstall to this folder, dick Next. To install to a different folder, dlick Browse and select another

folder.

No JDK Installed

-Destination Folder
C:\Program Files\eJOS NXJ @L

=
<Bak N[ Next> 1| cancel ]

[l Y
o s ° v [ 1 [ a o a
fNUA Projects Folder d1m5uiny lusiondaedranumsousumsaads lnslnfvy

Amua 13N <%Home%>\leJOSNXJProjects kD) C:\Users\Chanuwan\leJOSNXJProjects @qﬁg i
.13

=b.

b
|| Choose Projects Location
Where should i2JOS NXJ projects be installed?

Setup will install leJOS NXJ projects in the following folder,
Tonstall to this folder, dick Next. Toinstall to a different foider, dick Browse and select another

| P

The default folder is C:\Users\ChanuwaneJOSNXJProjects ]

—— o —
-Projects Folder
1 <%eHome % >eJOSNXProjects

)

300 .13 M3fmua Projects Folder
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A39ATOUNIIAMUA Path 6199 uazAUTUMIAAGT A9gU n.14

Start Copying Files | Installing

Review settings before copying fies Instaling l30S NY3

Setup has enough nformaton to start copying the program fies. If you want to reviewor
change any settngs, dick Back. If you are satisfied with the settings, chck Next to begin copying
fles.

Flease wait whie Setup instalis i30S NX3 on your computer,

| Instaling Program Fies...

o ragram Fiesieios MO

Projects Directory:
Ci\UsersiChanuwanye JOSNX Projects

Setup Tyve:

- —

4 e q’/l 4 a o 9 A qu
(H19AAMAT 1eJOS firmware 29U UIATDIAOUNUADS I3 8U5081A TTUNTVIZSUTURDY
Y

AARIAILUYANARDI LEGO NXT flagil#l n.15

Instalbammer Wizaré Complete

The Instaddammer \Wizard has successfully rstalied 1eJOS
NX3, Click Finish to exit the wizard.

instructions on
on your NK'T to leJO" NX30.3.5

When you exit the firmware flash progrem, this setup
program will finish,

e iare sh,!m;bmdoesno run, go to the bin
folder n you Pstalation drectoryand nun rogfashig.bats

ﬂﬁ .15 Lillﬂﬁ@]ﬂﬁ\‘i 1eJOS firmware a9UUEANANDI LEGO NXT

v S/Q‘ a q’j 1 [ A
ﬁﬁQ%WﬂllﬂLﬁJﬂ'lW]ﬂﬂﬁ Tﬂmﬂimmmamuzmm @Ng‘ﬂ“ﬂ .16

Message

Pari
L8 ) Click OK when your NXT is turned on and connected

- —

'[o]
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TUsuns NIZAUTUNIANAT 1eJOS firmware NUUYANAADI LEGO NXT waziile

@

v
ﬂﬁﬁlﬁiﬂliﬂﬂi’ﬂfﬁlwmﬂJLﬂU’JﬂUﬂ’]iﬁlﬂﬁﬁ‘lﬁﬂJﬂﬂﬂﬁﬁ @Ni‘lh/l .17

u

Progress Log
Buiiding firm mags.
VR file: s _rd_rom.in
SladbDTe\t fiin

Locating device in ware updale mods,

8 Mo devicss in firmweare update moda wars found
i Searchingfor pther MXT devices.
Building firmware imeage
Afile: . 3birdl cs-_n:\:_rcﬁ.bin

8018 ryte:

e 8100884208 tvies. Question

Total imag
Euilding fi

Locating d

N

Bl Nkl e/ i
! S
E - =8

-
|
|
|
|
!
|
Faund MXT BIIJ=t03Ih adurass 0016830680AFB |
|

W

3%

Bearching

i Y Y Y
35U 1.17 ATUMIAAGI 1eJOS firmwarelkaz AU INNIAAAIINUDNAT

{ o a a a’/’ ]
dedudunsanduaiaseuiosuds Tiasiraeuniugndosuss 1eJOS firmware

Tagliiganaaos LEGO NXT vivhoe LCD vzuaauuy sagli n.1s

“LI‘?I n.18 ﬂi’J‘ﬂ’ﬁ@‘Uﬂ’ﬂllﬂﬂﬂ@\i‘ﬂ@ﬂ“ﬁﬂﬂﬂﬁ@d LEGO NXT
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4. AAAY NetBeans IDE d113un1swannllsunsuuuganaasd LEGO NXT
I~ 2 A o @ v = Y v
NetBeans IDE 1 un3eadiod msuwau Tsunsun l5duganaaos LEGO NXT
@W159A121 111aA NetBeans IDE 6.8 138 NetBeans IDE 6.9

Download: http://netbeans.org/downloads/index.html

A P2 2 o v Yy
(#oa1211 1raa 11/5un 51 NetBeans IDE 50500508 1¥inan lonou

netbeans-6.8-ml-jav
ase-windows.exe

v
HAZANIUMIAAAY
o o o a 3 A a J a
N1 UA Folder ﬁ1ﬂiﬂﬂ1'§ﬂﬂﬁ\31‘ﬂﬁuﬂ§u NetBeans IDE 1ulﬂﬁ@ﬂﬂ@3JW'Jm'f)ﬁ Iﬂﬁlﬂﬂﬁ
v mua l3n C:\Program Files\NetBeans 6.8 1azA1vua Folder Wﬁmmmm Java N8
Y [ T
Avua A luduaeui 1 Tasdndzdmua'l3 C:\Program Files\Java\jdk1.6.0 20
] Y ]
iilofnds NetBeans (39300300041 1A 1y Path 1ulvd fioglu
NXJSampleProject.zip T U9 C:\Users\Chanuwan\leJ OSNXIJProjects\NXJPlugin\src\nxjplugin

A TN o L (AP A
NUINIBDUNUNITNANY 1leJOS firmware °1u6uumu1n 3 ﬂ\‘]g‘]_h/] .19

Type

Bundle

o layer

: E NXJSampleProject

o TSI Pl TP ETSt ST a Ty -
o NiJSampleWizardPanel java

gﬂﬁ n.19 g NXJSampleProject.zip

T8uf v Path TulWld build.properties L0 private\project.xml ﬁﬁgﬂ‘ﬁ .20

Mame

. nbproject
» STC
.. «classpath
£ TR e
L build

Mams
. private

— i €cfllectR GRS
I 2 projedt

gﬂﬁ .20 build.properties LLQ& private\project.xml
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ud et
Ludluld build.properties
1A nxj.home =../snapshot
uf Ty nxj.home =C:/Program Files/leJOS NXJ

[ Y Y H 1
(WNARGAT 1eJOS firmware TuduAoUN 3) A93UN n.21

'.......,.........._. —— - -
'1 nxj.home=. ./x I ] 1 nxi.nom 1
T MR O EsdEsThRE=T TR 2T MR dTa T aT e Thihe™ e Tk |
3 =nxj.jtoocls.home= 3 nxi.jtools.home

4 nx3.pctools.home= i , 4 nxi.pctools.home=

5 .peccom, nome=%{; . 5 nx3.pccomm.home

A Y3 . dinrariy narh==~afmears  meeem o Fe A nyvs.  libyeyir ernest £ - aln e

l'ﬁ n.21 uf 1108 build. properties

2, Llﬁnl‘uvlﬂ’c{project.xml ﬁagj‘lu Folder private
of <classpath mode="compile”>../classes/lib/classes.jar</ classpath >
uf Tl
<classpath mode="compile”>C:\Program Files\leJOS NXJ\lib\classes.jar</ classpath >

(GRS @éfﬂ 1eJOS firmware 1umumaum 3) msﬂ‘ﬂ n.22

VR R G eR

<java-data xu 27 L fes ! st LAy 18 >

2 <compil
87 7~ CPPHETR el OB B T AR GG T Dol TR Tl wome o o —
88 | ] €ciasapats @», . fclasses/lib/classes. jar</ociazspath> |
89| ST e AT S e O T, e e i o v -
g0+ </compilation-uni
5 i
41 i </ tava-data> =l
ag i1 Cryafarvencag swmlvias!ih e RN L T P w £ 24 = Py
o " l l

ik e Ny
85 l:'!:.l <iava-data x R ">
26 -] <compilatior
87 | ""“'zceﬂregﬁvmws*:ma—xme’:m#--—'—""-'——"""—'—‘-—'———"—
88 1 <classpath ‘ “>C:\Program Files\ieJdC3 NXJ\lib\classes.jar</classpath>
239 b e o owe rEvEt e Sey sTarmewt
a0 <fcompil
a1 I </java-data>
B P9 snyafararcras 3 Gl s SIS 5 P g '

5/ 0.23 uA v W8 project.xml
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iioud v Path ta5 35 ou3osuds 19 a$19 Plugin Y94 1eJOS firmware 1o 19 NetBeans

annsonannldsunsudmivyanaaes LEGO NXT 1@ Taaitlali/sunsy NetBeans IDE 1)

1 File >

Open Project.... 82191800 C:\Users\Chanuwan\leJOSNXJProjects\NXJPlugin\ #431/#1 n.24

Sample
%F!le! Edit View Navigate Source Refactor Run Debug Profi
2% NewProject.. Crleshift=N 7
i CtrlN

Open Kenai Project...
Close Project (NXISampled{il)
Open Fil

Project Group »
Preject Properties (NXJSampleQ01)

Import Project 3

) Open Project

S

s RNt ItEms

Desktop

by Documents

Look in: : leJOSNXIProjects

Project MHame:
NXJPlugin

8 dasses

Hiking Gpen as Main Project ||

i org.lejos.example

A peccomms
g pesampies
A% petocis

i samples
Ky startup.

Fie name: CiiusersiChanuwan e JOSHY JProjects WX Plugin | OpenProject |

Flesof type:  prg; ider v L Cence

gﬂ‘ﬁ n.24 199N Open Project udaion NXJPlugin

A A § 21\ v Y v [P0 i X y
(010N NXJIPlugin (3150050017 1Ha5149 Plugin - YuN1 1aonany219 NXIPlugin

uaz 11N Create NBM T1)5unsuazas1a NXIPlugin 4 path 1 1@imual3 dagili .25

L

3519

3
U

File Edit View Mavigate Source Refzctor Run Debug Profile Team Tco
: Services ; Start
”
i ! Qutput - nxjplugin (nbm) CEY
New » TE B :
>
u’ ¢ Ci\UsersiChanuwan)\le OSIJFrojects\NXJFluginibu,
Build i
Clean and'Buifd C:\Users\Chanuwan)leJOSNXIFzojects \NXKIFluginib,
Clean
Run xvwanile JOSNXSFrejects\NXJPluginibu
Debug
Profile I- -
Test Alt+F5 - —
m
¢ == = stalifelend imDevelopmentiDie me v
I Create NBM I
________ | ' - Updaze
: Javadec
: Navigator | : 4 R o
b Generate Architecture Description ferOoNi irodacta b luainkh
1leJOSKRXJIFrojecte\NXIE,
Set as Main Project
Cpen Required Projects 5 e
Clese : =

.25 Create NBM
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naanntulvands NXJPlugin Tae11f Tools > Plugins > Downloaded > Add
: : . i
Plugins... waziden Tld nxjplugin.nbm “]N@Eﬂu

C:\Users\Chanuwan\leJOSNXJProjects\NXJPlugin\build

[

#9517 .26 wazslin n.27

' ! U

Internaticnalizaticn

Java Platforms

MetBeans Platforms

Yariables

Libraries

Templates
DTDs and XML Schemas
Palette P

(===

Plugins

Take a Tour

What's New

Opticns

Install Plugins

Try a Sample Project

Ad cisonmnt for athar s

51U .26 Tools > Plugins

Y

Install Mame

[:]A;dd Plugins.. .
i D
Loni(ii: b

s
Recent Items
¥

B

Desktop

R
My Decuments

A

Computer

Q‘!‘; File name:

Network

Files of type:
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4 J a aa: :
iodenion 1Wa nxjplugin.nbm UdI13150AAA Plugin U949 1eJOS firmware 1auna
Install 9307 n.28 azg1i n.29

 Updates (1) | Available Plugins (99 | Downloaded (1) | Instaled (21) | Settings|

e —

? g Add Plugins... ME

Search:

s

' NXJPlugin

m Community Contributed Plugin

Version: 1.0
Date: 1/5/2009
Source: nxjplugin.nbm

s

Welcome Lo the fetBeans 1DE Plugin Instalier Exense Agreement
T wtabn ok Blesninsd, verif at e st e sewmrent plugeis.

Fixage raat o of fhor folovsy e agramments carefidy.

The foliwang pluges il be rstaleg: 0 orgier 80 Cuntas with e nstalstion, you need to agr et valh &1 of the beense sreements
assecisted vath e paiicuiar dhugrs.

HPlugin [1.0]

§ L Plugn Loense Apeament
HOEK &

) NetBeans IDE Installer

. -
| | Installation completed successfully \ /
ik Fanish to ut the letBeans IDE nstaller,

Tre NetBexns IDE Instaler has suzcessfuly instaled the folowing pluging:
HUPhign

e

i Y i ;
gﬂ‘ﬁ .29 NSAAAY Plugin ¥4 1eJOS firmware #1151 NetBeans IDE
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Y [
MA99INAAAS Plugin Udaeunsansrvaouan1ue 1a 1ae'lif File > New Project 1tae

Categories {190 Samples 951/317§ NXJ project 198114712 fa31/#1 0.30

() New Project WM
Steps Choose Project
|| 1. Choose Project Categories: “Projets:

|2 . i Java ko N project I

i £ Maven S g g |

| T N RS Tigpuies

o0 EEd |

Description:
fSamp{e 10 project project

g‘lj‘?] .30 New Project: NXJ project
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- Connection : KA IEMIIHOUABLULUQY B TE TR US
- Status : HARAITDIUZNTAITIVVRIUBUS
2. duansdoyarninadonii ldnnmsdisnvesiuous
- Distance (cm.) UARTZUZHIIN 8 AN
- Position (cm.) UAAIA MU IVDIY UOUS

' 4 { 1 o
3. dumuguMsAdeuNveIuIuA
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| & ExplorationContrcl
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