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anauudngnisnugurninauy (Wiv)

an10udnenNIsKususininauiu (WI0) unidnendeinalulagws:9ouInd1suus (U9S.) YuITuNIsWaUNUuAnRGAIUS
ADWASA 11A:UANUY:NNSIAUADUADINISVOINATN WAIUNIUIFEIA=USIANSSUNMOUEUDIFROAITUADINISVOINIADAEINNSS
la:&uAU VoneIn$oVnenUSOUoNUNIASY NNAIBNKBU IazUUNBIA UenNUdiduasunisasiosAnoudia:nowiduguinfusinu
Innlulagnugumiazs=uudnluUR

\ ! V4 SdUNFU : “By 2027, we will be one of the most attractive robotics institutes in ASEAN”
InensuvdidnnunenonldirdSatu anidug TuindeuwiunisadudiundnAry Ae adwassAinalulagiio

/ [ \ InTvdryrnlulaninunowiduase weuuaunansnidnnu:aulunturusus s:uudnludmna:dryryaus:Aud soufiy

VISION NISAVANKIIAIIAIINSNEN llazadANSBUUIVaNlanlAu1ISOIINUADY

« M1 - nasaswassAinalulagiwannlvdrynalulanikunouiduesy

|
e B

« M2 — NNsWaJUIUAaINSNUNNU:=aulunurugus s:uudrnluum na=uryryrus:nuy

MISSION e M3 - n1saswdoidevius:auuiunsim
e M4 — nMsaswaniunnwungangunazods=ansnaway

ran—— ay WSa——— |
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AdYU

VALUES Flexibility ® Integrity ® Beneficence ® Outstanding
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NFINIIUIYEVOVaNIUUY muna:u|nnIuIa5||a:n0'1U|fs’Uomry
aniuud [apnidunisdvuna:weyuis:uulnenasus:gnslBAransvasdngnisnususia:s:uuanludilu 3 naunan Inin
(1) Health & Medical (2) Field and Industrial Automation l1a: (3) Human - Robot Interaction

i
] pu— O |

guidunisusrunnisus:anmldAanswugiuvoudngnisnugusiia:s:uudnludnivalramuisnindryrniniiAoIuIaWNzI191:9d

[uvun q IneAranswugiuds:=nounde 3 avAUs=NdUKAaN Ad N1SSUS NISIVILY 1a: N1SAoUAU

nsus:zagnmlginaluladlu 3 naurnannan1uu4uAIBEIBIY
Us1va:19unmal

(1) Health & Medical "o n1sUs:zgninusumns:uuanludRlunUNISIWNE
davnaw ansasrudv na:n1svmnasnigliulsawenuna Jeguuluaniuud
UFUEIv8 Hospital Automation Research Center (HAC@FIBO) IJufug

HOSPITAL AUTOMATION v , ,
souo1IsUna:zundvslunutidurnan waduinulan Stuunugumninaaun

Research Center @ Institute of Field Robetics, KMUTT

“The leading research and development center for hospital automation innovation”

onluundirnSuviuladamn&lulsuwouia (CARVER) s:uuingvUavnuinwa

What we do? Expertise
« Rasearch & Develop in robolics * Robotics / Automation

for real-world * Ariificial Inteligence

health and medical appicatons = Big Data / Machine Leaming
= Technology transfer & = Computer Vision

commerciakzation * Hospital / Health / Madicine
= Collaboration = Hospilal Logistics

= Healthcare

Product Champions * Pharmacy
« NEF: On-Bed Movemant Monftoring * Renabitation

nANU (NPI) s:uudryryds:audarnsudiaaulsndonaniwau X-Ray

(Inspectra) uwaviuinanulnion1siBauiBawarusonan

« Inspectra: Al Radiologist = Surgery
« SensbleTAB: Rehabiitation Robaot

= CARVER: Hospital Logistics System

« Autormatic Med Dispensary System

» OPius: Hospital Process Management
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an1uudngINISHUsUANIAaUIY (WIU)

(2) Field and Industrial Automation A9 N1SUS:=gNFAKULURAS:UUDAIUILR
lusinuamarnssuy nazguniaauy Tann naswaunindoddnsdnludn
A rjuvuﬁTugmmnssumswém (Manufacturing) N1SINWAS (Agriculture)
N1sd1599 (Survey) InAluladiN goAUWAIIU (Energy) SOUN U UYUR
USNAS (Service robot) @n1Uud IAWIBEBIryIaIdungousuluoinis
9NANMNSSUOEYIUNU Buan1TuslAANTUIUIToNAWAIUSUU

AUIUUIASUNDYY 919188 l1azdAINS

(3) Human-Robot Interaction A9 N1SURFUWUS S:HI 1K UYURM SzUU

| |

onluAMNUUYBE vIUdF8NINYIVaY (AN S:UUADIUISUIATDU ADISIIESU
ADIUSIWEN (AR/VR/MR) s:uunasnvius:g:Ina (Tele-operation/Tele-
presence) N1SN1JIUSIUNUSIMITWK UgURIIA:UUBY (Human-Robot
Collaboration) SOUAUNISWRAIUINISISOUS voduu v lnvanduinalulad
KU (Learning Enhancement) J1udd8lungudiinoudiAryogauin
g11$U Industry 5.0 G JIGun s uu g 10 urugnay (Human-centric)

—h—

Joguuluaniuud novduanis Human-Computer Interface Lab (HCI

Lab) BunwudunutioumoItoy






[nsunsduiaSudnennisKususidInSunnNAUNa=WAIUUSANS/UNITE/3AINS/IaMNISUAUAIUINEINISKUBUA
(Al and Robotics for ALL)

Uuitiunisauiasudneanmskususiia:Jryryaus:audansunnau la:n1swsuunudnns/anade/3Aons/3amnasusiuniudnginisiusus Inunauaunns:auauisniinSous
NIANNUNIa:NIAURURAWIU Advanced Learning Lab nSawurauiSguldiuau (Virtual Classroom for Learning) InelgnannasnisisnSwannssounu (Resource Sharing) Ingym
n1si8ougtiidudountiaved Premium Training AaUuauurannisved Micro Credential IWod$uAMaIAURGAUNTWEISNUINEINMSHUBUARDY UaNIINTUNAUAUNNSAUAIISN
IVIUNISEUS na:IeiUs:aunisniasanus:uunWruIvUNI8TuUs:INA (System Integration Demonstration) soufiunasiiAlangUryrniasaluninionsuLinu Project-based Learning

[ASIN1sAuNIASUANEINISKUBUAGINSUNNAUIIA:WAIUNUSANS/UNIF8/5ANS/3aMN9ISUAUSUINEINISHUBUGS:8:N 1 1a: Tnsunisdaiasuinganisiususidinsunnau
szo:N 2 10UlASINISATASUNSAUUAUUINKLOBUSHASIIA:IANISNUAUNISWAIUNANEIAU IazNUSMUNISWALNENITUAUANYT N1S39811a:N1SaSNUIANSSI (UWA.) SzHIN

—— G

Juuds:zutu 2563 — 2564 INANISNINIUSIUNUSMIN 5 UoguU Ao Fudinalulagdiannsolundiaznauwainasiingsamn (NECTEC) aunaudryryads=augus:indAlng (AIAT)

anquuinAlulaguuBIRESUSS UK1INYNaussSUAEnS (SIIT) Un1dngraginumnsAans (KU) la:unidngnaginalulagws:=oouinaisuus (KMUTT)

Output/Outcome: o e
goRLWIVISoUNaNssulusUiuuma1g uINNI1 35,000 AU 008 " Govermment /

EDUCATION E .
,-* Learners External Funding v ' INDUSTRY

RESEARCH

wavuniNgovasnuhugusina:Uryryads:=nauy uaNnNo1 20 wadnu .
WavudVY 14 wavu R R s, L
ansums/ouansums 5 1597

I
Enterprise

Publications / IP Human Resources Project Outcome
J * Prototype for Industr Ry

UNADWATY 17 1809
Workshop 11 AS
Prototype: Affordable Platform 3 Szuu

15

® S:UU Virtual classroom 1 SzuuU S =
Impact (IFiSUZANENS AL FIIoAEOL): ey
1. IAANTSON8NOAAIUSLINUNINSSU Premium Training Lipen = Py G o

no8SUIIUU N1SOUSU 180U138INISIIaz9AUNSSANNS
2. INANISNIYAIIUSWIUS:UUNISISTUSIVUWEUWEIUNTIAIU

SngnN1snusumia:Uryryds:=nuy

AAN1stiunanAuUSuuNIsasainAlulagsuuin wadudde la:waunsuIuu
onannssuy INaUs:lgyuna:wans:nuavaINISINgIMans InAlulag naanainnssu

IAANISWAIUIUSANS/UN3T8/3AoNS/AarnaISusULNuSUIUU Project-based Learning

lla: S=UU Resource Sharing




s:UUKUBURdNluUUAdInSUNISNIADIEDINIIWIIBadIdIOINASIIAzILUNIS WAJUIWANNTUZIEN1SAaIn

[ASINISWAIUNAUIIVUAUEUAGIMSURIAD A9 RIIWIIBadIaNoAngTu Solar Farm viuddeiilfisounisdiasnzAiia:Us:1i0unouiBululdnuiAsugAansiaiauoius
IUSNWAIWSIUTOVOININONENNSSUINSDIINSNA lA:USBNWANKUBUR IWoWRUNIIA: a8 WAUIUUIBIWAUBENaWsIBIUlfesua:nouauadndufioun1sINNIA
wanna:n1nonannssu Inslulasinistie:idunousoudionun1A3BIN1S USBNESIUNU NYAREMNSSUNISTUSUs:UU IsulwWawaduwnuiiasonnng na:usenningavoy
AUNISHNAD A AIIBAENEIONRNE naons:8:19a1N1sAITUlASINTS IWodsUnuoNWIUNISWAIUNAUIVUIBIWABESOUNU [nEiN1SAHUAANIANUNU:VOJAUIUU
AnoUAUDIAIUGIDINISAoUTHDY la:IWalinIsWrauunAuluuindoudnsnalun1srinAIuE:oAIIIBaaIVUWASUUUAUGUS: N8N WIUNISAAUREIUISOVE18WAIN
NUdIedIBIwAriss1A95d a:gaidunisiwuinnouauisnlunisaduna:waundnsukususddunuunntulfegtsanludn d11Su Solar Farm

hugusnuIuUNNWUlnogdRIUIR d1rSu Solar Farm Ninaauniiuy

[ — |

S [UUR IUADNISY AAGNWIY UMKUNIUI auasniBlanuvunavaiwan
g9/ NU Na:zgds:=ansnawiunisnindua:=:a1nnooun [3uitios U
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— e — —

s:uudnumanIsnnunuanIwionaou Usus:a:naln vaunwila 1isuisos

1 T 1
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MSOYIUVOU UIAUINNDEAAUINY WSOUNUUS:UUIBUIBOSNARMIWUIRUUSU
vuavadidsala naulasounuiwannus:inn NUSoUNUIBUIBDSINAN
ANTIWIIDAAOU MUADIUADINISVOINIAYNEINNSSI

A9USIUTONUKUIENIUAU -
usSun noun Islumnnd 210, , NasiwwA

Output/Outcome:

Impact (IFiSUTAERS SuAU FI10Ad0L):

: N v v 2 - 1 ~ - < — -9 — — e — —
n']SOUSU|U\JUﬂUmﬂ"lSﬂU[;JJQIIGS:UUIIG:[QI’]HUTQ IﬂUL!\IIUU[gnaUTQTUﬂ'IS S:UUHUgUMNIADIUE=DTRIIWIIBAAIIdIOTINAYATHSUNISANAJUUWURNU

®  KUYUARUIUUNNIIIUSIUNUBAVOUaINIBUIBDSANWIDRADUIR

Us:lgyullazwans:=nuvavwaviuinaiinoainisinuArans iInalulad
Ia=9MNaINNSSU :

nistininAlulagunldiweduondou na-onarnnssu
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UAUSSNUY

NANIUNISTUNISIWSS=URvauloSalnlsun ani0udneNIsShugUANIAEUIU UKdngrauinAlulagws:2auinansuus [nsouNUUAaINSISIIFYWAIUIS:UUK UYUABOYIIUUAAINSNIINISIWNG (FIBO
AGAINST COVID : FACO) VU m"'elflum§'euﬁea'oalu1ﬂa'lnsn'mn'lsuwnaiUﬁJﬁmuTuIsuwmma yovanaunasninsiwss:unnvavlosalalsun amonu@fwvmn*mﬁn|§es:hd'mt.jdoa IWNg lazweguna
fus=nanssnungUoslndn 19 Ineniswruuns:uurusus« U Insunisatuauudulds:urruang Goun1sAUNUAUIEINUNIASE 1a:19NSURAN 9 97UdUUIN NMTAEIUISOWAIUNS:UUKUBURY UoUTRAU
IssweunadnsunluiBuRUAUlunUssIussNIsIa:IsawsuIadiuou 10 IIKY WaNUNISANAUIIA:WAIUIS:UUKUBUS FIBO AGAINST COVID : FACO vevaniUud Tunsul TASuws:unInstunSAnu9IN
AUIRIWS:NTUTNISS I NSUAUIRIWS:INWSAUSIBAATY d9UUSUSBNUIS Nsuws:nsrunlUsananlusans:ridou ws=s1snuse “UAusSnNY” TENUS:UUKUBURAINETD Buduiduws:uninsrunsArududuwu

ogwhINanidle na:1dudasugna INAUEWAIUN unans lla:unfAnyavavaniius 98 guan

AWSNUYIITS1B191

5= anEHUS'IHE!ﬂ"I"I AeMUUSLUSTEr

nsdws:Nsnunlusainaniusans:Huow ws:s1snudo

T 4 il
UAUSSNU
IANUHUBUR FIBO AGAINST COVID-19: FACO

iWoaduauumsinuwenuiagloolsnfniolosa COVID-19
mrrenauinaiulatws: sswrndns &8 fUos | AU T S LU S T IR =Ty

¥ LENAISUUS (LS |1|.'-':L AMIULESNLA I TISHULILGEN RN (B
jurnAensulERadumsRILIYU

duiluws:urnsauBAnuiduduWuadwnigaola tasDuaulnagian
A= gUEHIS 91954 Unatns dnfinu ia:dndinuins uos. ia:nimLnsuiSouwsiu

3. TEMI-COVID Kugusi TEMI Su TEMI-COVID @aniuulia:-wiusogonniususnidoginu TA
AIIKUN=aunuNIsiBuululsuwenulalugovaniunasninwss:uinvavlosalalsun Inewmunin
AUBUR TEMI aunsndoansiu FACO Platform rinmisnouaunisindouniugaiseaveurjJosls as
rNseenIuUBANINEIMSUINNEITN oUnsni 81 soutivdoldundnsuailhgUos Kugus TEMI
aursnaununlsineunuiUos TusUiluu VDO Call iwensavaouanisvadyUosons:e:inals

4. Kug usiindoundnlulindnsuvudionnas HusurindounanludAIWeIUVUEIoHISEMSUEUIY
uvavlsuyweuna Us:noundey MUM Il 1a: CARVER-AMR [ngrnugunaiuisnussnNnInanisiia:
IndoundnludRTUgukouriUos Hususindoundagugnurluds:gnstETunisituulddnnainkane
sUluu iu nsinidonos UV-C 10udu

AOUSOUTONUKUOEIIUAU Output/Outcome

®  KUDYJIIUIONBU KUDENIUSIBNAS llazlsuweuna 1. wanunaNsNAtUNIW
Us:loslila:wans:nuvedwaduinainooinisne mans 2. AWUWWaIIUNIIBINIS
InAlulad nazomainnssu 3. 9UanNsUnSs

*  mstunalulagunidluonairnssy IWoanAUNUNISWER 4. AUNIVUAUYUAUSNISHIDSY:

S:UUAUIIUU 4 s:uU Averewaulluldlunuiosaiusisnasiazlsaweauna 10 iKunoUs:inA

1. FACO Platform Platform s:uupouAUKUBUATUBA FACO NIKUA SOUTIA2UALNISIAAINIWIIN
naoy Thermal la:nasavguaMNKHULUn SOFA-COVID, TEMI-COVID, CARVER l1a: MuM Il [nenu
SFoNsia:zundvavavaniuud [nWmunsawsios Platform nSo AGV Manager TUNISAOUAUN UYUF
IazNEAIENIUVOTKUBUANNAD IWalRKUB U UlnednIudR SOURAdUAUNISIEAINIWIINS DY
WolAIwngaunsnidonanIwWaINNE0IAN | VOURUBUARIUAIWIKLN=EUTA uan9nl ANIAINS
IAWrIUNBoWs 19SN1SA2UANKUBUR LU Joystick IR IWNE weaula nazI91rndian dusn
ASUAUKUBURA [UnumInUIA o Inagdds: nazinwsmursowsnaosdinsuniswnang VDO Call
nugUos soufiu Share Screen 9MNABUWIINDSVOIIWNE IWalALUoslfIRuTouanIsSNUIVaIAUIDY

2. SOFA-COVID Kugusi SOFA Su SOFA-COVID TnufudronsWIU wasunrususi SOFA Ridogiau
la:novonlrundwinu:=aununisigiulsaweruialugovaniunasninwss:uarnvadalosalalsun
arsnaununl@mnounuy Uoe Iuu VDO Call @0un1uo1ns 1a:dvonanduwandod IWo Share
Screen 9IN0ADUWIINOSVOIIWNENAIANNUBaWRIDS voulsdweuna I of Jioyawan1snsa9
vaugiUos Insnaniwaveuan inuovoduuntineoldaniuavadiugus soufidunaInNsn1aNIsiwne
dMU1SNAUALKUYURAIVININISASIP9INISVaILUou9Ns:e:Inaln

commanded through r 4
tion from the centralizec |

—
-
il o

FIBO Against COVID-19 : FACO

Service Robot

Remotely commanded through
application from the centralized |
control center

Ward off the risk of infection of {"".
i
frantline healthcare workers

atients can interact with the
te with
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s:=UUKUBURladanndnelulsyweuia

ns:uounsladanndAonisoniwuInnIsnEwensasWTUs:ansnw THindounTUguskLUvRRoINTS BINSwWeNsKHuEsoutiy Imn uvad Voua AU 9a< TuNUINEINNSSU NSO NIWUIANISOE W
Js=ansnwidnoudnluegwauitiovenaiwasewanniwsuduislovewnu dnsulsiweunadunisinnmisladadnadfioduidevdndulinwauiwolkinnn1sdnnisnswensegwidus:ansnaw 1INnAIW
Ijugn na=Uaonne usnirtionmsinavesioyandoladanndlulsswenuna inuavesnufionssunisvudnniusuiuusnu q Tain 81 0r1s 91dunsie 1ndaviionwnd vo:anBo dad JagaUuunisvugieniinaiu
IFSvInatnNAITUNISAIEUAAINSNWNISIWNENInURBIoNaTWalnensisionoulasnnevasunansinal Tusuddstilwdnwesurususindoundnludn CARVER Sunnweauuvuiwauyaitiuno:nd Jryn,
AuAdWUasnBIazAUILiUgVeIns:=UaUMSInTBrusUsNazs:uUaRTUDRA Tnes:uutiinisWauuogwrRaItionW oUs:unslkdonAdounuusunvaduulsia=dou duldin nisavonasna:entunoUoe
COVID-19 msdnnisiia:andsvendnduguosiu nazmsindeuginesnivunazsnnvunninng fuidisunalulag AMR v:lgwaunegwnwskhatsludegUuiweuanainnssy egwlsinuinalulagnazosAnous
MINao8IRoteAuNIsIdua:WLNeg NUNIWalRawsnTdIuluusunveadlsswenunalfiognifiesy nutiluds:inAlnedalidnisidkususius=innilulsswenunalfeguidUus:dnswa GvannndAnyds=n1s
iAo INAlulagdgy “Iunlelduu” dufieunnainsnumsiwng INAlulagdgulilasunissausuiveldnuivedosindounansnnisiwngagwiiuds:ansnaw audulusiuddetidvneniazd1Arynanio
N1sIVTaUSUNVEIIU INTRKUBUAEIUSNANU “SouAuuULY” IWoIDuindeddouannoWIded INUADWILUEN azannis:TANUYAaINSTA9S

.. I " B ———— P EEEE A | -0 povwsouienuriossvudu

* [suwegrunasiswweuu

* [suwe&unasisdn

*  dN10uUNISIWNIINSUNUAUNS ANUIIWNEFNENS
[suwgurasISUR UK1dNeagunna

*  ANIWNYANEGNSASSIBWEIUIA UK1dNgNasunna

* [suwguranisol

*  AUYNISIWNINIYUINILN

* [sywgnurawuin

*  anuiunsnuaWuUWLRRNAWRARIKIBRA
USUSIBBUU (dUgs.)

Il | * drunviunands:=nuavniwinisin (addas.)

s B = e & ‘ *  USGN 91873 Iny daasy

| e i —— | (Wounualuauu CARVER-Mini)

*  nadnuWUNAINaIWoIASUFNINA:FuAn

Us:Tesuila:uans:nuvedwadnuinailinooinisinearans iInalulad nazondmnssu o
(Nud98 CARVER-DE)

*  annowIFsIvesunanNsiunsAnBona:Uryrniavniwdu ¢

* CARVER-AMR ann1s:uvadynans agntiog 10 AU sias:uu Anlduyanids:=uacu 1,500,000 un/U

- 5 § . R o W - . s W ; . Output/Outcome

* wrauinalulagnususna:s:uudnluonanSuvuladanndlulsuweuia naNUNISUNIVIINAWUS:INA AMADI9:Vegwalu
[suwgnuravuinnay la:vunalney 30 Isuweunanods:inAlne 10uyaAids:uacu 150 aquunn Tus:e:19a1 3-5 U

*  &audnsiUndusioinalulagrususiiazs:uudnludAtugIuusnNIs la=nIsSIWNEUINTU

°  AUIVUAUYURA AMR 4 AUIUU

® |International conference: 8 Articles
® 9UdNSUMS 5 auu (Pending)

* ansu

* Inalulagaiunsnunldisnovonluusunvou Ageing Society lla: Healthcare 4.0 _
MSOONIIUU 5 QUU (Pending)

*  AIUMSANW Na:39gnugunvading dnisweauuaynainsixiSoudia:wsuuninalulagongusy

* Inalulaginanisnagania:vegwaluBawiruye

* JoyaBannnsiuiivlryniveulsuwenunalusiruneonuinalulad svanuasndnluonmwuiisruuninalulaguinausuls ievsiuiinns
JIns:Hhlulsuwaurasyvurnnatvnaz:vunnineylulnsinis 5 Isuwenuna
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SensibleTAB

Je9uuidunveusuluninisiwng sansilnnisindeulrosrnu  Ineldkususigos sunisilnifu na:nstlnnisindeulkoivu vouUouduwnadudn U
wanron1sWuwanwyUou isindovidon dvastudeyudoundonswanuioinsds=ina Gsaamwe na:gsunuunasiindun 91inog Une 4sou
FANENS191S8 UNBIWNEN3d ouFilwne IwuniosFanswuw Tsuweunadnlsunisiwng a: as.Usinasifiosi §uAd IKvan10udngIN1SKUBUFRNIAEUU
(FIBO) SvlAsounuwsunKususwuwnasindoulroivu dnsuiuos

QAIRUNIANANINIIUNTOE AoWESNIaWT=A1D KTdiRuolulan :

* WnNN1sSu$ joint position sensation ADIISANVOIIIVUVIINODUIISY

* WnNslE real-time sensory guided modification of motor program
(sensory-motor coupling training) WnAauAuNIsvaulvulneldnoSEn
naonIoan Hureiunisiinadrdnniaiiou NTrasdionldegluindos

* 9raavano:ISisuidenniu ndgdosnsaivutious (I3 TAunsdltiuno Ndv
oonIISIVEIUIVU/Vo vausaldlulianwdunisindoulrno)indoufiaa sogoon
Iy assist IAlAWduN1sInAoUTKI VU active assistive ANIWVU

ADIUSIUIIONUKLIEIIU aN1UUINYINISHUSUANIAEUIL U9S. SOULDWRJIUN
AUNwUNIDBAEnsSWuw Isuwanuiadilsanasiwng [sawanuiasiusui a:
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Senior Project

Asynchronous Brain Computer Interface Based on Motor Imagery to control a

character in the virtual world

Researcher: Suparach Intarasopa Contact: pipo.suparach@gmail.com Tel: 063-328-0007
Advisors: Mr. Bawornsak Sakulkueakulsuk
Dr. Thitaporn Chaisilprungraung

Abstract

This research aims to create a brain-robot interface system for patients who are unable to move their own

SCOEe 1. Using Dry-EEG Unicorn Hybrid Black for brain signals acquisition.

bodies. This system will enable them to control a robot for daily life activities through mental imagery. In this

jectiv 1.To apply deep learning architecture to classify 4 classes of subject’s Motor Imagery in

work, | will simulate a virtual character in a virtual world and create a Brain-Computer Interface (BCI) using Motor Objective 2 3 2 Y J a4
, . o . . left-hand, right-hand feet, and non-imagine.
Imagery (Ml) to control the character's movement in left, right, or forward directions by applying deep learning for
. o . . o . . . 2. To create a BCI system using motor imagery to control the directional movement of a
imagery classification. In this research focus on real-time MI classification using deep learning architecture to
. o . . . o character in a virtual world in real-time.

detect the subject's real-time intentions for character movement in desired direction.

Methodolo Result Using purposed experiment scheme with subjects

- System Architecture

- Training Session classification result (%) comparison

Real-time preprocess Every 0.2 second (5 Hz)

FBCSP Feature extraction
( [ k Subjects CSP+LDA FBCSP+LDA FBCSP+CNN-LSTM
and pass hlter rame ommon Spatia
IIR Band fil i Trained C Spatial
IIR Band pass filter | Common Spatial 1 6-12 Hz filtering (CSP) 6-12 Hz |\
{ 6-12 Hz ] { filtering (CSP) 6-12 Hz J ™ £ N “\ S1 84 88 0
/ ‘."I e N N\
Raw EEG | < . < / IIR Band pass filter | ) Train_ed Common Spatial ‘ 32 60 74 82
Data IIR Band pass filter Common Spatial / .’f\ H-Ih M )L fitenng (C8F) 18-16 Hz )\ Select 15 CSP 33 ag 49 69
‘:I ,‘ 10-16 Hz ﬁltermg (CSP) 10-16 Hz | ‘ Il / . features based on
e * % ¥ [l N N\ /| training session
Sf:;cltrelj“(;;lf |/ IIR Band pass filter .| Trained Common Spatial |~ /| 34 49 60 75
( h g ) a 14-20 H | | filtering (CSP) 14-20 H
[/ IR Band pass filter Common Spatial | Mutual Append EEG Data |/ { z N iltering (CSP) z )/l
Y i 14-20 Hz filtering (CSP) 14-20 Hz Information to 500 Sample /| Transform EEG
.‘.‘-J \_ \_ [ 3 /o | 5 = = . = = .
Common Average |- g R Fd (2 seconds) \ TR Band pass filter | : Trainiad Conion Spatal |/ /) ug%(%a - Testing session prediction accuracy after direction cue represent
Reference | N N A /] 18-24 Hz filtering (CSP) 18-24 Hz | |/
‘|| IR Band pass filter | Common Spatial aws : A £ % i
k 18-24 Hz I filtering (CSP) 18-24 Hz )1/ Transform EEG \ - L — — /| —
\ / input data 4 IIR Band pass filter L, Trained Common Spatial | | Trained Classifier
\ \ N sl (STFT) 22-28 Hz filtering (CSP)22-28 Hz | | Model
\| { IIR Band pass filter ’ Common Spatial / |/ |~ T # | g
\ 22-28 Hz filtering (CSP) 22-28 Hz | | | \ _— ] i
\ ™ d b 7 y 1 IR Band pass filter | | Trained Common Spatial |
- " N/ Motor: imasery 26-32 Hz filtering (CSP) 26-32 Hz
'\. I‘. = 3 k
{ TIIR Band pass filter | N Common Spatial / Classifier b g g
. 26-32 Hz ] \ filtering (CSP) 26-32 Hz ) (CNN-LSTM) i o
Real-time command to Unity
(Virtual world scheme) i
Training Session . . 53 — e || — — e
Testing Session *1
- Experiment Scheme .
Cue Blink for 4 time Cue Blink for 4 time

Conclusion (work in progress)

0 ; 6 5 ! ! ] L From the results, reflects that model from the training session is over-fitting. Therefore, in my

Cross on screen 2s Random target cue 0.5s Imagine Interval 0.5s Rest 3s Random target cue 0.5s Imagine Interval 0.5s Rest 3s T(s)
; S

Training experiment scheme for 1 trial (Collect 30 trials per class for 1 subject) next work progress, | will investigate possible ways to handle over-fitting problems and do this

Test experiment scheme with feedback bar for showing
real-time classification command experiment with more subjects.
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AUTOMATIC CHECKERS BOARD & Senior

Project
Tin Harisombat Email: tin.Jarun@mail.kmutt.ac.th M EthOdO Iogy -

Thamarch Thornisttakul Email: tharnarch.omz@gmail.com Tel. 098-7432767 System Overview . Praper

Advisor: Marongsak Tirasuntarakul

Abstract —

Checkers is a traditional two-—player board game similar to chess and go. However,

unlike chess and go, checkers offers a far less complaxity in game states hence

an ideal starter board game for automating, exploring, and infusing with search algorithms.

In this project, we explore the integration of magnetic components for automation and

the implementation of search algorithms, such as the Minimax algorithm, for an Al-driven

gameplay within the domain of checkers. Our goal is to create an automatic checkerboard

without the usa of robotics arms and computer vision.

Objective —

1. To create a portable and automatic checkerboard using magnetic components.

2. To understand how different search algorithms works and how to implement them. S Board Overview

; &
3. To design and develop a bot for the game using search algorithms.

Board Mechanism
4. To design and develop the mechanisms for moving the game pieces without using any robetics gripper.

Conclusion —

The beard is 76 cm x 67 cm in size. Packed with Jetson Nano and Arduino UNO R3 as the brain of the
whola system for moving the game pieces, which are embedded with magnets, via another magnet undear
the system. We have experimented with magnets at different distances to make sure the magnet are able
1o attract each other properly. The results were the magnets inside the game pieces will be ferrite magnets
while the magnet under the board will be neodynium due to its high magnetic strength. The game is driven
by the Minimax algorithm. We are, however, still experimenting with the depth adjusting part of the
Minimax algorithm, in hope that the algorithm will be stronger. There are a total of 16 hall effect sensors
for game pieces detection under the board, in which the signal are sent to the Jetson Nano via the Arduing.

Game Piace - The middle piece is the magnat

#RoboticsforLife #HCI #Entertainment&Game
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DEVELOPMENT OF EMG DATA ACQUISITION SYSTEM

Author : Mr. Nattapat Jatuwong @ nattapat.jatuwong@gmail.com e 063-421-2883 Advisor : Dr. Narongsak Tirasuntarakul
Abstract N e B e e e esie S
sl B S s S Y ——==mu== con 1
The study focus on developing of data acquisition system suitable for capturing ‘ L 8w = ""‘‘\‘-?.Ij‘_‘j;:T —a-
surface electromyography (SEMG) with a comparable signal quality to the commercially [Lla”e°g]m‘??e [ l }E é’ ot N
available system using the knowledge of modeling and simulation of power-line [ ) ' il 4
interference to predict the amplitude of electromagnetic interference (EMI) from 50 Hz ) ! m T e ,0 m
powerline to choose the proper biopotential front end configuration, and PCB e (A =
designing technique considering electromagnetic capability (EMC) to further reduce f g | —PTH e
the interference induced into the circuit. Lastly, the validation of proposed system is | f \\
conducted to measure the signal quality of the sSEMG signal and test the reliability of .
. L . Frequency (Hz)
Lz el el e EEOIRILO Sl SOl|EE FEe e s CRlT R E] DI, Fig. 3. Electrode-Skin Impedance Estimation  Fig. 4. FRA Analysis Fig. 5. Frequency Response of DAQ
ObjeCtive Vem_old/Vem_new vs DRL Gain Vem (mVpp) vs DRL Gain Actual Gain (Vout1/vd)
* Develop a Low-cost EMG data acquisition system with a comparable signal quality to a Z i 00333%3599330288“ o )
commercial system. I — I 8
®* Conduct an experiment for validation of the proposed low-cost EMG data acquisition system % [ . 6
compared to a commercially available system for measuring muscle activity. To 2 4 6 S 10 2 a0 — z
Methodo|ogy S G . e @Cma‘l_ga;_avg.) - _._.env_1 _,.,2 . 3 4 ol
Fig. 6. Non-Linear Equation Estimation of Driven Right Leg Circuit Fig. 7. BFE Input Offset Test
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Fig. 1. Comparison of Two and Three-Electrode Topologies Fig. 2. Stray Coupling Capacitances Estimation

Proposed device can stream EMG data of Brachioradialis wirelessly

via Bluetooth 4.0 to a master device with noticeable EMG amplitude

and small amount of 50-Hz line interference at 1000 Hz sampling rate. Fig. 8. Electromagnetic Compatibility (EMC) Test using Current Density Analysis
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Development of loT-Integrated Simulation in Production Process
Application as Instructional System in Digital Twin Concept.

W98 : utwuAdulU auus:asy DX Email : Yosawatsaelim@gmail.com

(Senior Project)

9191S8NUSNYN :  AS.UMYNSNT INBUEUNSSSU

Physical System Digital System

— —

Data Collection

91894 NMBlIa:Nadauns:=usunIswanin ulasunistdvidiUnurgrnaniwawsuulluinaluu1aad SOUNIWRAJUN TeleSorting System - 1 information & Decisions

l[anfugnomnannssu 4.0 s:uunswandvasu:lnnargidunAnwiuniswiuvadonamnssuniswan Inalulad
Digital Twin AaAINoUIUTI9UU 1UBIINAIIEIISNIUNISNIIUSIUNUSKHONSUUNIENIW S:UUINADN lla:
s:uunsdoanssu-duvoyasdwiUs:ansnaw Avduinalulad Digital Twin vnarsuliduinSouvijodunsaway

Negogaluauuniswan Inuidus:uu Simulation IdJOUYSIVOIS:UUNWNIYNIWEI:EIUTALTWANAIS

Dashboard

oUNsSnInS993ANISNIIUVEIS:UUNIYNIW (Sensor) laswiJu1s=uU loT Tun1sSu-agvoyaagabianusniw ) . ,
oJAUS:NOUVOUS:UU Digital Twin

IWoas1wuniSsun daruAttunisAnunazidunuan1edinsunisweuis:uu Digital Twin ATETun1sIANAS
Ns:zuoUMIsSWanIINNIsysuINIsinAlulad loT na:Iusinsu91aads:uu > 9 mu g a\]ﬁ'
J L

1) IWoadwia:wsunluinaluusIaad Simulation Vous:uUNIENIW TeleSorting System — F1
’ (_)§5’\:)_U 2) IWDWAIUNQUNSIUNSI9IANISNNIUVOIS:UUNIYNIW (Sensor)

1) Physical System o _ o .
4) IWOWHJIUNS:UUNISINUSENSNIWNISNIIIUVIS:UUNIUNTW

)
)
3) IWOWFJIUNS:UU loT drmSunisSu-du Vaas:=nons:uunignwila:s:uulsiuas
= (] — w w N —) . 1 1 . )
1.1 3ANIUISOVOIBUINUUUANYWIURADENISIBNISUUNNIoAN (Timestamp) 11a:S:8:KWS=HOW Photoelectric )

) ) 5) INOWAIUNUNISBUEIMSUNISISIUNISEOUMMUNISWAIUNS:UU Digital Twin
Sensor 2 £19 INUN1S[E Speed Sensor

1.2 NIUMYI0a1IN 8 UINUUATIUSIotuUKtNAowan (Pusher) Tnolds:g:H19S:HIWB UIIUNAUAIWAN (Pusher) > HSU

SzUUY1adVIdidou9sy (Simulation) d1J1SNY1a0INISNINIUVOIS:UUNIENIWAIUATUNUS:UUNIENIW

18:9/1S11SoVoVBUINU

1.3 AMUDTUAN Delay vousowan (Pusher) AEWANBUIIU 91NAUISOFUWNSS:HIWBUNIUNA:AIWAN

(physical system) [a [ngo1fgvolyaINNISASI9IANISNIIIUVIISUUNIENIWIIA=NISSU-dJdvola
2) 10T System

VU real-time LiUS:zUU loT KauvenlAsyN1slidnSeaao AMndnvzamuisnnoununSalsuilagunisnignu

n1savoanveua real-time data IUgvounsninoguans:=uuinsovie [nolsiodwaingudiusnsm google sheet | . . . e
v ‘ v VOUS:UUNIUNW (physical system) [n wW1u Dashboard ||a:s:uummsnaaaanvagauans:uu|ﬂsa\mulﬂ

3) Simulation
INUVola real-time data N1sSMuUVaY Physical System na:unnluluinadnasus:uu TugUiuulwa .CSV

4) Dashboard

WHJIUIS:UUNISAOUAUEIKSUNISIIEAIANIUZNISNIIUVEIS:UUNIYNIW N1SSUAE NG [8u1u

IdAINISININOUNS:UUIUDUVOAWaInNa:dndus:answalnesouvous:uu (OEE) nd8 Node-red

lllllllllllllll

(Pes/Hr)

IUUI1a9IS:UU TeleSorting System — F1 Dashboard

.....

FIBRO== 2\ #RoboticsforProductivity #Manufacturing&Iindustry
CAREER DAY




Researcher: Thanakrit Muangsuwan
Advisor: Mr. Bawornsak Sakulkueakulsuk

LEARNING FROM DEMONSTRATION FOR UR ROBOT ARM

Senior Project

Email: thanakrit. msw@gmail.com Tel: 082-620-0380

ABSTRACT METHODLOGY

Robotic arms have been widely used in many industries and have the advantage of high

performance, efficiency, and accuracy. Nowadays most robotic arms are deployed in the \

construction industry, production industry to pick and place object from belt, and most of them

still used to re-programmed and optimized when there has a new task to do. This will take time

and cost to re-program all robotic arms in the factory. Objective of this project want to study
and research approaches to make a robotic arm learning from demonstration (LfD) and can

understand and design full system of the LfD. For the main domain of robotic arm, we focus on

grasping domain to let

understanding how human grasp an object. We proposed a passive observation by using 4

Kinesthetic teaching to learn directly from human that move the robot arm to grasp an object.

Understanding LD Algorithm Imitating

In this project we present only the study of LfD and Conceptual Design. The conclusion of this

project will be continuing to create LfD system of robotic arms. S S —
N A A= R e A
OBJECTIVE bl 1 —
1. To explore learning straegies for UR Robot Arm. | onect tocatiation | |1 I | Robotc Amm i
i i E to robot joint ii E
2. To evaluate the LfD model of the UR Robot Arm through grasping task. | . ¥ fommmm oo
- Object and Action E E l i Repl oduction
3. To design and develop Learning from Demonstration (LfD) methods for the UR Robot Arm to petection

grasping object. ) / Path /L

Create Action Set Tl'a‘] ectmy

EXPECTED RESULT -

Understanding
After exploring different learning ways for UR Robot Arm, we expected that the robot be able

to imitate the human movement correctly. Also, by designing and developing Learning from

Demonstration (LfD) methods for the UR Robot Arm, we aim to create a strong learning model.

This learning model will help the robot grab objects on its own efficiently and improve its

grasping abilities through every human demonstration.

Yol #FundamentalKnowledge #HCI #FuturisticRobot
l_ CAREER DAY
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MASTER — SLAVE TELEOPERATION CONTROL
WITH FORCE FEEDBACK
pgmail.com Tel: 082-452-4091

archer: Paphada Prasongsuk Email: paphada.psk@

Adviser: Mr. Kitti Thamrongaphichartkul

ABSTRACT METHODOLOGY
This project presents an innovative approach to telemedicine in the field of _ o ,
User Interface Master Side Communication Slave Side
telesurgery. The core of this system is a customized haptic device of a forceps
vision i
handle from surgical tool for attach with Novint Falcon haptic device. On the slave i g - N ——

side, a simulated tissue interface is employed, allowing the operator to perceive

controller value

Latency

tactile feedback while manipulating the haptic device. A

An add-on will simulate
handle of tissue forc

-
b—=

OU|8

Attaching this part

controller value with an V Simulation
- (Slave)

~

RESEARCH OBJECTIVES /e | I

feedback value feedback value

: : : _ _ feedback value
1) Develop a communication for teleoperation. Haptics Device (Master)

2) Develop a haptic device for simulate surgical tool.

3) Develop a tissue simulated object.

EXPECTED RESULTS

For final, we will have a handle forceps tool for use with Falcon Haptic
Device with a simulation for use this tool. A gripper in simulation can move

according to position of falcon’s knob. A forceps handle tool will enable to open

and close a gripper. This teleoperation will have latency applied in system for

simulate internet communication.
when gripper grips an object in simulation. User can sense force feedback

from forceps handle.
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OVERCOMING OBSTACLES WITH A QUADRUPED ROBOT
USING DEEP REINFORCEMENT LEARNING

Researcher : Natcha Jangphiphatnawakit natchajang22717@gmail.com % Tel. 085-068-3427 R o4
Advisor : Mr. Bawornsak Sakulkueakulsuk

ABSTRACT

I I I I I I I ( re-train actuator networ )
The increasing use of robotic technologies in various fields has led to the emergence of legged > METHODOLOGY ciructure s tong &SN actustor network
robots for search and rescue missions. Legged robots have unique capabilities for deployment in real- r—— ] | Measuredjomt velodity oo eesurement Training Process
Structure: M_ulti Iayerperceptron (MLP) . Output: joint torque
world environments. Despite recent advances in autonomous learning methods for legged robots, most ‘ | Activationfunctionz gLy D oo 128 Parallel Paradigm - .
J/ Parameterize Terrain Tra|n|ng pO|Icy On
research has mainly focused on training quadruped robots to generate locomotion gaits on rough terrain N"PO Algorithm with GAE ISR flat terrain
Randomlzgd : ISAAC GYM fOI’ 1000 IterathnS
and avoid obstacles. However, in some real-world scenarios, it may be more efficient for a robot to — Action e
il | Resume
traverse under obstacles and reach a target area directly. Here, we present control framework for a Policy updte ‘ Training
: : : m et
quadruped robot traversing a low-height obstacle. The control framework is developed based on deep i
: : - . . TReplaytrajectories Training po“cy on
reinforcement learning approach. Work in progress: The content displayed on this poster has not yet ) ctate s Reward terrain with obstacles

achieved its final objective. We have initiated the process by establishing a for 1000 iterations

State

framework to compel the robot to walk in abnormal postures and track the

velocity across terrain obstacles. This serves as proof of concept for an

’ OBJ ECT'VE essential sub-skill required for traversing obstacles. Lavel Level 2 Level 3 avalia
- I I N N
. . . E .5 o ) . _ i
To explore locomotion strategies in quadruped robots that enable them to navigate 2 -d [ . - | Soae cEe . | : = e
through permeable obstacles using a deep reinforcement learning approach. N f p e ‘2, "3 ) ;p S VZ
- & g s o0
| | I e 1 O : : : . .
To develop a comprehensive framework for quadruped robot locomotion that : @ e e anlle e e T e e e eh e e el ding

iIncorporates deep reinforcement learning techniques. The terrain height sample as

SHe oFthe ohearvatiohs (Adding more obstacles, increasing their width, length, and height)

We conduct the experiment using
Isacc Gym as our simulation with the

ANYmal C legged robot model. ’ RESU LT

The experiment is designed to evaluate the ’ CONCLUSION

Hoight Trockng Revnrd Lineer velousty Iacking Roward learned policy's ability to navigate terrain with
v | ) WN mmmevi?? | Obstacles by random commands to compel the The agent successfully traverses terraln wnth
the experiment 100 times for each terrain level. :achl_evmg a mean Ievel Of 2. ' dU”n! tralnlng
| __ For terrain levels O to 3, the agent demonstrates
il il 100 the capability to climb over obstacles while
B o 250 st 750 e::;lf:n 1250 1590 1750 2000 ” 0 250 500 750 ;ac:cgnn 1250 1500 1750 2000 gi 80 fOI IQWin g Iinear VelDC ity Cemmands a nd
Orientation Tracking Reward “ Mean of Sum Reward ‘é’ ey maintaining alignment With base h eiht : a n d
NWWM | WMW . orientation commands. However, as the terrain
] i F difficulty increases to levels 4 and 5, the agent
ol ) =1 appears to adopt a strategy of walking avoid
i = " = ;. o obstacles rather than climbing over them.
. \h' j J | | terrair.1- level | | .
o 250 SO0 750 tE}:f:n 1250 1500 1750 2000 Q 250 500 50 m:.:v::n 1250 1540 1750 2000 Fig 2- Success Rate of tested policy
Fig 1. Mean reward tracking terms and mean of sum reward on increasing terrain level (100 tmes) & =
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USING REINFORCEMENT LEARNING TO CONSTRUCT BEHAVIOR TRS

set initial policy and initial

ABSTRACT - System Architecture Execution Flow
state

At present, in the development of various automatic systems, the major system developing is |

"Reinforcement Learning i

—

developed for usable in complex situations and have intelligent decision behavior. Behavior Tree (BT)

runned episode
Is less than training
episode

BT
command
>

IS one of the popular models for creating behavior in complex systems and is easy to develop and

RL Enviroment

modify. Reinforcement Learning (RL) is one of the machine learning algorithms that use the principle

I
I
|
I
I
I
|
I
: Behavior Tree choose action with
I
I
I
|
I
I
I
I

of learning from trial and error and developing ways of thinking to achieve the goal. The door traversal _
Manaaer epsilon-greedy -
J algorithm
environment. In this research, we aim to design and build a framework using RL to construct BL ‘.
run behavior tree
autonomously by learning the environment and the results of action for solve door traversal task. Monte-Carlo i & No

class get observation and

I
I
I
I
I
I
I
I
I
I
I
task is one of challenge for mobile robot because it deals with unpredictable problem in various | policy  env BT string state data
I
I
I
I
|
I
I
: calculate reward

Y

action

OBJECTIVE : .
observation *

1. To design and build framework for combining reinforcement learning into behavior tree. =

2. To improve the reinforcement learning and behavior tree combination framework to solve open the Virtual Environment

door task. lYes

update policy with
Monte-Carlo algorithm

i RL Framework
METHODOLOGY :

behavior tree is
terminate

To train RL for constructing BT, we use the Monte Carlo algorithm to learn the environment and create
Hold handle subtask’s state space Door traversal task’s state space
the optimal policy that can construct optimal BT to solve door traversal task in the form of backward- , , : :
Data State Dimension Data State Dimension
chained BT. For reasonable efficiency in training, we build a virtual state machine environment to Find aruco status. Yes , No 2 Hold handle status. Yes , No 2
, , , Has door path status. Yes , No 2 Door status. Colse , Open 2
simulate behaviors and states of the environment. Giipper stafus Close , Open 5 Path existingstatis Yes . Ko 5
Robot pose. Pose 560 Gripper status Close , Open 2
ook End-effector pose Joint state 8 Robot pose. Pose 4
Designing Task BT string infinity End-effector pose Joint state 8
BT string infinity
Door traversal Task
Hold handle subtask i i
Data Symbol Value Weight Reward
: NO : Behavior confliction status aq 0,1 -1.,0
Distance between eff and goal d [0, dinax]  [0,1] -t - e S— H
BT length N [0,H ] [0,2]
\, y
YES £
Move to goal |
position EXPECTED RESULT :
The expected result is the optimal Behavior Tree that can
solve the door traversal task in the physic engine simulation
Name: Hataitip Paoamnartrit Advisors:

Email: fanghataitip@gmail.com Mr.Kitti Thamrongaphichartkul world under determined constraints.

Phone: 0969688605

Mr.Bawornsak Sakulkueakulsuk
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Speed Detection of Reelstand (Unwinder) in Printing Machine &G

Tel: 097-030-4224
Tel: 088-806-0766

W9e: Ssnug anelsRIvSty  Email: teeradon1203@gmail.com

WIYe: SAswIY duAnny Email: Wakarapong.mars@gmail.com

Abstract

JUdUUNEUDISOINISTANT IA:WRIUNS:UU Overspeed Detection Ingn1smso9du
noWISOVOUINE ouWUW na:dountdTlunisimuns:A1y (Unwinder) na:zuiunilssuifau Tne i
9nUs:avdiWoUouiunisina Overspeed SOURINISINS:U:AIIWEOVOINS=ANLNTE Tnanunns
nwuganidu 2 dou Ao dauluniSATUITUAIAT ¢ MUADIUADINISVOY User 1la:N1N1Sainns
ISvIAoUlAIN Operator VoulndouWuw BulBIBUIsoS$INAIIISI, Encoder lla: PLC TunisAuonu
la:ninasaunasiuiiou nazlugouvadnasianiwa nda monitor IduNIsianvwantu SCADA
M3 Ignition  Buiin1sIAIRU 1a:1dme Data  MIUAIIUEIDINISVY User Ineis:UURTAUU QN
U UIETuInSouWuwvoalsswuw

Objective

1. WoIlSuUIRUAUISIS:HIWEIUIRUNS:ANY (Unwinder) Iazindauwuwunilsuiiau
na:3lunsdovniunisiin Overspeed KO ADVISIINUNIKUA

2. IWodIASEA NazdnUs:ansniwnisrigauvauindosdns Inald SCADA (Ignition) Tngo:i]
NISIAAIWAVOIVOYARII € AUADIUADINISVOIZNAN

Conclusion
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Methodology
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for Skin Lesion Classification

Name : Parapat Patcharapimpisut Email : parapat.patc@gmail.com Tel: +6696-175-1929 Advisor: Paisit Khanasa , Ph.D.

This research explores the utilization of diffusion models for image augmentation aimed at generating an
Improved image dataset to enhance the performance of deep learning models in diagnosing skin diseases. The study
utilizes the HAM10000 image dataset, which consists of seven skin diseases, to train the diffusion model for
synthesizing images. The resultant synthetic images from the Stable Diffusion model are intended for augmenting the
original real image dataset to train the skin disease classification model, utilizing InceptionResNetV2 with soft

attention and ResNet50 as baseline models.

Objective

The objective of this study is to explore how synthetic images generated from the diffusion model can enhance

the performance of a classification model for medical tasks, specifically in the domain of skin lesion classification.

The system overview of this paper is divided into two phases. In the first phase, synthetic images are
generated, and a baseline model is trained using the HAM1000 dataset. The generation process uses prompt text to
condition the generated images. The baseline model is then utilized to classify synthetic images, filtering out those
that do not align with the features of the corresponding class in the dataset. After filtering, synthetic images generated
from stable diffusion are augmented into the real image dataset, and their performance will be compared against the

baseline model.

Svnthetic images

Condition Images

Generate

| Synthetic images P Classified Synthetic images

4

) ] Augment Dataset from
Train model Classify synthetic Synthetic images
images

Train model | Fhi:l ‘m‘ésf’mhe“‘: wel Training Dataset &
Real Images Dataset Baseline model ges Llataset Augment Dataset Train model
| I by image augmentation

/7 N\

‘QUILA
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v W ~ | o
Y. ¥ rallaVa
I i i
% 11 L)
U
o . 1S B

Conclusion

The results reveal that synthetic images generated from the Stable
Diffusion model, when combined with real images between 1 and 1.5 times the
size of real images, lead to a higher macro-average recall of the model by 4-5%.
Moreover, there is an approximate 1-2% enhancement in accuracy for both
InceptionResNetV2 with Soft Attention and ResNet50, resulting in accuracies of
90.57% and 89.67%, respectively. Additionally, the AUC score per class of skin

lesions demonstrates an improvement ranging from 1% to 28%.

Synthetic images

Real Images

Prompt text
skin lesion, Basal cell carcinoma

{ Stable Diffusion |

— ResNei50 weighl Precision
— ResNetS0 macro Precison

nnnnnnnnnnnnnn

L\ #RoboticsforLife #MedHealth&Lifescience



SHOWCASE

Multi-View Classification for Surgical Instruments
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UoIUSOUIREUAU Feature Extractor AU
2. Object Detection 2anN1sIUSsUIRBUS:nI1IENSTE Image Processing AU YOLO Midu Deep
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Pill Inspection System with Computer Vision and Deep Learning L
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Name: UNgWUSSY avnurunls  Email : phanthat.lkbt@gmail.com

Name: UNgStuns IVyouuaag Email : ronnakon mekvimanloi@hotmail.com

Advisor: AS.97UNWE SSAVFINY / ©.UJSANRA anainonagy
UNARNYO

InsenistivaitiunsidosAnaugiSoanouiomasanAl (Computer Vision) Iorinn1snsa9du
mouAna (Object Detection) InﬂUﬂmSIU?iUuqua\] (Perspective Transformation) lnaudmnnus:=avA
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2) Iounwadawsanluina Heat-Mapping Unidudountiviunisainsa: rnasUsSudsuaniuniswan

3)

4) WoRNWINNSUSzLNUFTIKUY NAIIKUIVOIWUNIUIULUUSIATUUU nImmmnnaeuuum\]q

Wo ﬂnmosmsuUaum||hu\lwurmunImmnae\ﬂuuum\]theaTuuuue\]muuu (Algorithm Top-view)
S:IU8UDSIVY

@i_* YOLOVS —P=— Perspective ————» Heat-Mapping _,@

Suwsuonn  élutoa Yolovs wansao Wasu Position ag
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U1 Position U1 Plot 3019 Heat-Map
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Top-view
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4)  WAUIBN1SASNNIWSIU Heatmap 9nvoyanisindaun NOuRNInewsun 3 Warisu Ao nnspasy
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%‘%’ analysis for food quality control Methodology
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Data Acquisition Data Calibration and Labelling Data preprocessing

Introduction
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o Data Trimming
e Bands Trimming

HSI raw data HSI calibrated data HSI Data
(900, 640, 224) (900, 640, 224) (512, 512, 212)

nWA 1 : Ns:usUNTSINSuUTaya

Pixels base result analysis

Data Preprocessing

: . —>{Band Selection Algorithm——3 Data Analysis Method
for Pixels Analysis

/

Patch Feature Prediction
Network (PFPN)

Object Detection
Network (ODN)

Predicted RGB Image
HSI patch Data (512, 512, 3) Result analysis

(patch size, patch size, 212)
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Conclusion
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AGVs (Autonomous Ground Vehicles) mechanic desigh = GEN

and risk assessment certified the CE Standard

Wo9e : VmmWA gossruunle  Email : kittaral.farm@gmail.com Tel. 081-592-6218
0191s8AUSNEN : 0.0runs ASEOSSIU

n1s3dunsuldanvuiieundusnisesniuulasiasiusuiindoundnludAvuniAW uAundontsuen
91M1s (Autonomous Ground Vehicles) Ineigaus:avAiReiduiuaniluniseeniuulpsiaste sudouds:neu szuu
MSANU llazedAUs:neunnasWalnuTennuasieg AiMgovevlunistiauuinsgau CE (European Conformity)
gunasuuuInsgauAunaloeaniuufAodlfURnuvennunAvadlRa:unsgaun Ineoved Inend 1984ISO
Standards (Interational Organization for Standardization) IJuVenixuaAKan 5‘§Tums|§0nmnsg'1uﬁ’o=gmhu'1
51984 (oonnuusieddsUiuunazveuvavesnundnioudve:awrsnidontdlfinur:auiuds:nnvessiu nelasias
gudouus:neu s:uunsritguiazavAUs:neusruq Ainsoeniuu:ualugn1sdins :Kduns1enawl snINAVU
Us:iunomuideaiia=zosnisannonuided iIWeunveyaludarinienaisniuinata Aienmstdaunazionansus:iiunoiu
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1.) ﬁnuﬁaﬁ'mummmsg'luﬁlﬁuoﬁe\lﬁu Autonomous Ground Vehicles (AGVS)
2.) AnureoniuulAsasia:nalnnisindounvey Autonomous Ground Vehicles
3.) SiAsn:Alla:Us:iduncUIdsiawr:lnssaswnriN1seauIuY

4.) nsUs:0uAUIABIA:UINSNNISARAUIABVIREoVoIaWI:NNAUIASOINA
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sUR 1 : Tnsvas$wrueus AGVs Nuwtslumsddena:UsziGunouides

Risk assessment System

Information
Risk assessment

|

Risk assessment q Risk estimation ﬁ Risk evaluation q Risk reduction

I

sUA 2 : ns=usUNISMIYKHUAVaINISUS:ITUAIUIREN

InsvadwrusufguwanuzindoundnludAlSAuTuRTN1seeniuulLawsnlfn1sSusese NN CEna:IuTA
SuinSaunurenMsAM CEws :Voyane:18lunisvenissusedsoutivwanisus:idunsuidedlinsounguludou
vouunsgaunwaulwwazuansgaunsinus:uunsiunsludouvesnisddetiauisnwiunissusouiwe viu
douvedunsgau 1ISO 12100:2010 n1a: ISO/TR 14121-2:2007 Bue:i0uludouvesniseonivunoulaonfiona:znas
Us:idunonuidedlnsvaswveuinSosdnstusinuniina

Type of group Main cause Danger Present
Mechanical hazards Acceleration, deceleration VES
Angular parts YES
Approach of a moving element to a fixed part. VES
Cutting parts YES
Elastic elements VES
Falling objects NO
Gravity NO
Height for the ground NO
High pressure YES
Instability YES
Kinetic energy YES
Machinery mobility NO
Moving elements VES
Rotating elements YES
Rough, slippery surface NO
Sharp edges YES
Stored energy NO
Vacuum NO
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ROS2 Navigation for chip carrier robot
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A Variable Stiffness Actuator driven remotely
by Twisted String Actuator e

Lattawat Laohaphand, Asst.Prof. Dr. Eakkachai Pengwang, Asst.Prof. Dr. Supachai Vongbunyong, Prof. Dr. Jee-Hwan Ryu, and members of IRiS Lab

Abstract y Conclusion
This thesis focuses on solving an issue in utilizing Twisted String The evaluated VSA passive stiffness profile shows a huge differences comparing with estimated profile due to
Actuator (TSA) as a gear and compliance component of a Variable Stiffness the material of the prototype and unexpected issue in internal mechanism design. However, the right trend is visualized
Actuator (VSA) in high load application. The rotational joint driven by an through the change in stiffness value when we regulated, and the minimum stiffness value followed the series
g
antagonistic TSA (aTSA) has a minimum stiffness up to 70 Nm/rad, which connected rule. The design is compatible for using simultaneous position-stiffness antagonistic control algorithm. In
limited the performance of the actuator in the safe interaction application. addition, an experimental method should be improved to increase the accuracy and reliability of the evaluated value.
Thus, we proposed the connection between aTSA and another Variable Evaluated VSA passive Step Stiffness regulation Step Stiffness regulation
20 ¢ equivalent stiffness e without external load BB i with external Iqad
Stiffness Module (VSM) to create the series connected relation of compliance . — i (. | J | 110
- eq = I 10.03 £l 2 j '
components to reduce the equivalence stiffness value. The VSM contains the _ 16 " o 5 5 s 08| g ] i
] . . . 8 i max eq - i E = . = = & 8 err "1 0.05 E
novel mechanism called Couple Dual Slider Crank Mechanism (CDSCM) with £ :: _____ g’ = = loor £ B .| 7 3 £
wler 0 T T = desire max k, -3 > > % 5 -- %
a traditional lever mechanism to achieve compactness, lightweight, and E 10 BT . ° e = - ——— i Coe
b N esire ha o I 1-0.01 T‘t’s e | E
compatibility with antagonistic open-end tendon transmission. Lastly, we §°L T T =T = e 7 o™ = 1-0.05
o — _-a—esFem'R—'— R— 5 | dlis 0.2
verify that VSM could achieve 7 Nm/rad angular stiffness level by using the 4t . » — _:d {-0.03 | L
. . . . . 5 . e . . ;Slacking Izone -
conventional antagonistic control algorithm, Th the physical characteristics o 20 40 60 80 100 % 5 10 15 2% % 2 4 & s
TSA contraction [%] t [s] t [s]
side, the prototype weight is 0.4 kg within 0.08m diameter, which is the Figure: The evaluated relationship between VSA passive Figure: The measured VSM angular position while tracking reference
|ightest and most compact VSM based on lever mechanism. \ stiffness profile and contraction range of TSA trajectory and tracking error of different load condition
Objectives Methodology
* Widened the stiffness Mechanical diagram of the VSA Series connected relation Estimated VSA passive
equivalence stiffness profile
achievable range of Twisted k.., (Axrsa) - ki(p,q) 60
| | Krsa, VSM Keg = —2 Min k,
String Actuator focusing on Iﬂ.—w v ki o (Bxrs4) + ki (D, q) 50 | - = =037Nmr_,
low stiffness range. / ;i :c; 112Nm 7_,
. o i i % S Explode view of the VSM = 40T Max k.
¢ Solved weight distribution e S‘m\ngs Krsa = 5 plode view of the VS 8 x5
2 o o e
. . . 2 E 4ot
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Figure: The estimated relationship between VSA passive

Lever mechanism

stiffness profile and contraction range of TSA
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GARBAGE SEPARATION
Advisor: Dr. Suriya Natsupakpong APPLICATION ON HOLOLENS

ASTRACT
The Virtual Reality Base Station is a gaming space with specialized hardware to provide users & Sciencg Internship Project
with a highly immersive experience, allowing them to feel and experience sensations closely LEREAE K " Nara Institute of Science and Technology,
resembling those occurring in simulations or virtual worlds to the maximum extent. The objectives- 3 ®  Nara, Japan
— > )

of this research is to design and develop software system and physical system of Virtual Reality

. . o o~ Advisor: Prof. Kiyoshi Kiyokawa

Base Station to make them feel more connected to the virtual world. WiL Project Y NAISTS

OBJECTIVE MetaverseXR Co.,Ltd. ASTRACT

1. To study and develop applications that can be used in real applications from Unity programs. | | | |

2. To design and develop a system that helps create virtual reality experiences, enhance realistic- Many countries, are increasingly concerned about global warming.
excperience for users of virtual reality applications. Japan has a waste separation system to recycle or dispose of waste in

Software system an environmentally friendly manner. Residents and visitors to Japan-
METHODOLOGY Unity must follow these regulations. In this project, developers have created

an application to analyze the types of garbage by capturing real-world
garbage from HoloLens.

METHODOLOGY

Accuracy Loss e Collect image data

[EeE e Create model

e Evaluate model

e Test model

e Build model into HoloLens
e Create processing photos-
function on HoloLens

Motion Simulator
Control

SRS API

motion simulator platform control connected ; ®
o Virtual Content
&& unity is ready && oculus connected
INIT READY

Sim Racing Studio

1press play button in Unity

I Telemetry Mode |
[ DONE ]‘,_{WORKING]<—{ WAITING ]
video content press start
has ended ]
RPY Valuesg ¢Fan Speed
back to WAITING automatically Hardware system

Devices

Controller Box

press play button in Unity

5 30 35 40 0 5 10 15 20 25 30 35 40

RPY Movement

HoloLens2

Wi.nd Real world Processing Q ?
Take a picture Image Garbage Class
G:T::ZE'E - ) Capture —ag—-) qujgj; ) 3D Content
€ ONNX
, mput: | [(None, 224, 224, 3)]
CONCLUSION meeplion_v3_mput hlmenyul oulrpnt [(None, 224, 224, 3)]
This project can give players a more realistic and immersive- AT P LT [T
experience, much as in a real-world setting. Users will experience l"
movement and vibration from the motion simulator platform in this i _pooing2d 10 | Mosingap -S| ot & £, 2045
output: | (None, 2. 2, 2045)
project, which will provide the impression that the player is truly on |

mput: | (None, 2, 2, 2048)

the rafting water's surface while viewing information in virtual reality.
Furthermore, the user experiences wind when they come across
powerful waves in the virtual content.

' CIRG e L\ #RoboticsforLife #HCI| #Entertainment&Game
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flatten_3 | Flatten

output (None, 8192)

Can Metal

Paper Plastic

mput: | (None, §192)
dense 3 | Dense

oufput {None, 5)
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Artificial Intelligence System for Motor Fault Detection NECTECﬁI

using Vibration Signals

ABSTRACT

This research aims to develop a system utilizing artificial
intelligence to monitor the operational status of motors.
The system is intended for practical application in
maintenance tasks, with the goal of improving efficiency
and effectiveness in motor maintenance processes. The
focus is on studying the characteristics of vibration signals
IN each abnormal condition, managing vibration signals,
extracting data from signals, and creating an Al system
that indicates motor abnormalities. The vibration signal
data used in the research were collected from the motor
and power transmission system testbed. The prediction
results of the models showed that the system using
ResNet-50 to predict spectrogram images of vibration
signals performed the best. The accuracy, F1-score,
precision, and recall of the prediction results on the test
set were 0.94, 0.94, 0.94, and 0.94, respectively.

Accelerometer

OBJECTIVE

¢* To apply vibration signals in maintenance work.

®* To Investigate the relationship between vibration
signals and the characteristics of motor abnormalities.

® To develop tools for inspecting and indicating the
characteristics of motor abnormalities.

SCOPE

® The research utilizes vibration signals collected from
vibration sensors installed in motor and power
transmission system testbed at the SMC Learning
Center: NECTEC.

® The signals were collected from sensors mounted in
three axes, namely Axial, Horizontal, and Vertical, with
a sampling frequency of 50,000 Hz.

® The study focuses on examining the operation of
motors in seven different patterns, as revealed in the
t-SNE plot.

CONCLUSION

Physical vibration signals can effectively indicate

abnormalities in systems. By examining the characteristics

of vibration signals in the time or frequency domain,

abnormalities can be identified. However, clarity is often

more pronounced Iin the frequency domain, and the most

distinct observations occur when considering the

characteristics of signals in both the time and frequency

domains simultaneously.

\ #RoboticsforProductivity #Manufacturing&Industr

Figure. Model of Power Transmission
System testbed

and Sensor Installation Positions
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Feature Extraction Convert Signals from Time Convert Signals to
in Time Series Data Domain to Frequency Domain. Spectrogram.

Figure. t-SNE view of extracted features from the last fully connected

SPECTROGRAM WITH RESNETSO layer of ResNet-50. Different colors represent different classes.
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Image Captioning to create captions for food images in Thai
from data that was not suitably collected
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ELECTRIC MOTORCYCLE BATTERY CHARING STATION

Author :
Author :

Nattapong Panatiragul

This research focuses on designing a battery charging
cabinet for electric motorcycles. Objectives include creating a
prototype capable of handling maximum weight requirements.
The design encompasses the mechanical layout, battery
iInsertion mechanism, and steel box structure efficiency
calculations. Internal systems enable data exchange within
batteries for aging analysis using a Battery Management
System (BMS). Data is transmitted via ESP32 to a MySQL
database for storage and analysis, facilitating optimized
battery swapping. Communication with the On-board Charger

(OBC) occurs through the CAN-Bus Protocol.

S

Panus Last-Mile Mobility

(=T
LILLITH

1.  Designing a basic electrical system for use in a motorcycle
battery charging cabinet.

2.  Control the charging of motorcycle battery.

3. Analyze the usage of batteries in the motorcycle battery

charging cabinet.

* UID
* |P Address

Ex. UID = 01

Thanabordee Thammarangsee Email : diw.thanabordee@gmail.com Tel : 095-995-8440

© rosoeron Hotnodolon

Flow Chart

Scanuser|D ¢ N

Open door

Insert battery

Email : nattapong.penut@gmail.com Tel : 095-534-6677 AdVIiSOr : Mr. Bantoon Srisuwan
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Overview

* Battery Data Retrieval System
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* Battery Charging Control System
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Platform

Microcontroller Database

Remove Battery

Payment

Process battery |
swapping

Unlock battey

Swapping
battery

End

Swapping System

CAN-Bus Protoy

1 Relay trick \

OBC Charger Magnetic Lock
RFID Module

° Conclusion

Based on the experimental results, the
battery-swapping system exhibits an
efficiency of 94.575%. The average
cycle time for the battery-swapping

process is 75.698 seconds. The sliding

State

Detail door mechanism takes 6 seconds,

Wait

CAN read BMS fail. totaling 81.689 seconds. In comparison,

Stay

CAN read BMS. refueling a motorcycle engine typically

Charge

Payment successful.
Y takes an average of 83 seconds. The

Ready

Battery Percentage Exceeds 95%

battery-swapping process takes

Unlock

Unlocking Electric Lock

IP Address =192, 168, 1, 100

01 =UID, 100 = SOC, 03 = Cycle

approximately 1.302 seconds less time

than refueling the motorcycle engine.

circuit design and wiring layout

User Interface
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@ AUTOMATE TASK

@ MANUAL TASK

— Setup permission in PACs database
Setup microservice database

Setup grafana

Need to install ubuntu
version 20 and have
internet access

Setup debugging tool

Clone ansible
repository from gitlab

Using install document

(Automate and manual Task) Run ansible playbook Manual task

— Create user cxr record
— Pre setup tasks for deployment — Setup minio
— Setup folder for deployment — Setup orthanc

— Pull deployment — Configure created user (manual)
— Configure variables in .env file — Clone customer user for test
— Pull docker image — Download local dataset

— Pull deep learning config — Run integration testing

— Chack env file (manual) — Remove credential

— Create and restore database l— Clear database

— Create user account management  — L— Clear minio
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RE-LABELING CHEST X-RAY REPORT

Introduction

Task of extracting labels from radiology reports is helpful for training large medical image models
due to a limitation of manual labeling. Several NLP models have been developed to facilitate this
task that range from rule-based systems to Transformers with better performance in radiology
report labeling. However, this task still has challenges of real-world clinical settings in reports
written by non-native speakers, such as misspellings, grammar mistakes and report formats. Even
there is an existing rule-based labeler developed in this kind of reports, it still has a limitation of
out-of-rule keywords and patterns, and misspellings. Moreover, it also wastes time to analyze new

data for updating a rule set.

Input: Chest X-ray report Output: Disease state

Chest X-
CXR (PA upright) est A-ray

No definite pulmonary infiltration.

Cardiomegaly | Edema | Infiltration
report labeler

% 1 0 0

Cardiomegaly.

No pleural effusion.

Bony thorax is intact. ** 0: Indicate no disease.

IMP: No active pulmonary infiltration ™ 1:Indicate the present of disease

Purpose

01 Explore the application of Transformer models for labeling chest X-ray reports in real-world

clinical settings from a Thai hospital.

02 Develop Transformer models to outperform the existing rule-based labeler, developed in

the same domain, by training on a small dataset with data scarcity.

Model Architecture
CheXbert CheXcharacterBERT
i i
Cardiomegaly ] 5 [ Mass ] [ Nodule ] [ Cardiomegaly ] [ Mass ] [ Nodule ]
= I —— = i i

Result
Average Score
Model
AUROC Sensitivity Specificity PPV NPV Accuracy
CheXbert 0.999 0.993 0.999 0.995 0.998 0.998
CheXcharacterBERT 0.995 0.950 0.994 0.948 0.992 0.989
Existing rule-based labeler - 0.984 0.998 0.996 0.997 0.997

#RoboticsforLife #MedHealth&Lifescience

CharacterBERT J

T Token 2 I T Token N

|

T Token 2 I

T Token 1 T Token 1

Wordpiece tokenizer ] [ Character-level tokenizer ]
Chest x-ray report ] [ Chest x-ray report ]

[
|
[
[

* CheXbert is an existing Transformer-based labeler that we adjust the number of diseases and states.

** CharacterBERT is a new variant of BERT, designed to be more robust to noise than BERT.

Conclusion

01 Our CheXbert (Transformer model) can label radiology reports with real-world clinical

settings from a Thai hospital.

02 Small dataset is sufficient for training CheXbert to outperform a rule-based labeler 0

and has faster inference speed. <7
PERCEPTRA

SEIZE THE FUTURE

03 CharacterBERT can handle misspellings, but it still underperforms CheXbert.
WIL Project
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Noisy Label Detection Approaches for Dataset of Chest X-ray Images @

PERCEPTRA
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This paper addresses the problem of noisy labels in chest X-ray datasets, which significantly Overview Dlagram WIL Project
impact the training of deep neural network models. Noisy labels often occur due to errors in reports TET—— O p—
from experts or the use of algorithms to extract labels from medical reports written in natural
Pl : _ _nf_ _ ' »| DenseNetl2] trained »| Probability difference Finding noisy label
language. To tackle this issue, we compared the effectiveness of O2U-net, a state-of-the-art noisy . et e between model result N
. . - ; -_ i 3 : Noisy Dataset / and dataset label
label detection method, and NVUM, a noise-robust model training technique in identifying noisy / kY Rk samples by Select top k
_ o _ _ the chosen noise [——»{ samples as noisy
samples. We contrasted these methods with a heuristic approach which uses a simple CXR Images / /> score label
lassificati del to fl les with large diff b dicted and | label | it NYUM mothod | Cumnlativelins fiom, |4
classification model to flag samples with large differences between predicted and actual labels as it NVEINE st training epochs
noisy. Our findings indicated that NVUM outperformed the other methods in identifying noisy labels,
Labels - Baseline (Probability Difference)
providing a promising solution to the challenge of noisy labels in medical image analysis. DenseNet121 trained 02U-net (Cumulative Loss)
’| with O2U-net method —— NVUM (Probability Difference)
== NVUM (Cumulative Loss)
Purpose

To implement and compare various noisy label detection approaches in order to identify the Result on Real-world Chest X-ray dataset

most effective approaches for detecting noisy label in chest X-ray dataset.
Baseline O2U-net NVUM NVUM

(Prob.diff.) (Cumulative Loss) (Prob.diff.) (Cumulative Loss)

Noisy label detection approaches

Annotation Noise Group 28 30 33 35

* Baseline - Using difference between predicted probability from fine-tuned model and ground- Report Noise Group 77 71 151 154

truth label in dataset, noisy label will have difference higher than cleaned label. Hard Case Noise Group £7 =57 51 -

®* O2U-net - Adjusting the learning rate can cyclically switch the model from overfitting to NBH-riGisy Noise Brolp 116 130 304 -
underfitting, resulting in higher cumulative loss of noisy labels compared to clean labels. 684 /1000 668 /1000 696 /1000 727 /1000

Total precision

®* NVUM - Adding memory of the underfitting state when calculating loss helps prevent model from — 0.559 0.659) 0.5%) SRR,
Total precision 105/ 421 101 /433 184 / 488 189 /462
overfitting with noisy labels. (w/0 hard cases) (0.249) (0.233) (0.377) (0.409)
O2U-net Concept NVUM Concept Conclusion
t € RIS Our study demonstrated NVUM's superiority over O2U-net and the baseline approach in

such as loss regularization and class distribution within NVUM proves more beneficial than

Memory

d l

handling real-world noise in chest X-ray datasets. In the real-world dataset, incorporating terms

tomD modifying the learning rate schedule, as observed in O2U-net. Furthermore, cumulative loss is

£ \ : l better than prob.diff. because it captures all the model's states throughout the training process,
0 - - — . ‘ ) : 1P @ whereas prob.diff. only considers the final model state after training.
Cycle Rounds Images Probability

#RoboticsforLife #MedHealth&Lifescience
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Embedded Linux system for multi-camera interface and computer vision
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Fnnnnso99ulnsndusiuwaruzrndely IWeuunlEdnSunisiwuAoY
Jaonnglun1stuiTingideulusunan Tnes:uuAwmuavuduiddoundiAry
TAun Embedded Linux device, Camera module, Sensor lia: Module ;A9),
Image Signal Processor lla: Machine Learning Inglasdunutijaitiufuidod
vounnslganuaunsniia:3snasiunisua Machine Learning UaUs:uoawalu
Embedded Linux device lia=guuitiutuniswsuns:uuiwelkounsmnisnue
anursnrinusounulAnUInRnUs:avA souluiiunisdawaguulwwans:uuls
JunazarunniniNavuRuaUnsniviuUs:uoawa Walgdins:Kiuanuruzunu

RIKUN=aua1rSunNIsiBuiu Embedded Linux device Uluaunas

Object

Goal Y
—

Dashboard camera

Multi-camera system for vehicle detection

1) @onIUUNa:WaU1 Embedded Linux device TauisnUuinAaUdalon
ADTUAzI98/ 4K l1a: Frame rate 30fps M08 Camera module voIN1JuSEN
Inednnsiuuwsounuguaniuou 2 A9 I1a:auisnianmodoansnu IMU
Sensor, GNSS module, 4G LTE module lla: Headset voun1usunin

2) WiJu1 Embedded Linux device ThawuisnUs:uoawa Machine Learning
Womsa99udnnIazionUs:innvaudnnlunaudnloln

3) IiNomsovdounallwwWanoUnsnilduunazorungninay unuaunsmivru:
uvunnnadanlo9an Camera module lla:veuz{3uu Sensor lla: Module

AU voun1ausun soulunuviu:zus:uoawa Machine Learning Tus:zuu

Email: Raksarat.boonrat@gmail.com Tel: (+66)90-917-0879 Advisor: As.UnQpuny SsfiimAna

Methodology

V4L2 | " GStreamer ’
Application Application

&

y Yy
Userspace

Embedded Linux Layer

MN208W V4L2 pipeline diagram voy Embedded Linux device Fi'UUUTis'\l'luTuUWl'.iu
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PROTOMATE

WiL Project: Protomate Co., Ltd.
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B 53

P
X

NIW21N Camera module voJdsS:=uuU

nauddnlo Input

naUddnlo Output

Conclusion
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B cam1
B cam1&3
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13.168
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3.993 . .
H k]

4k 30 FPS Preview + ML 4k 30 FPS Record + ML +
+ waTugalyulyas AaTugRLULA DS

Mode
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Site: PROTOMATE Co., Lid.
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Advisor: Pittiwut Teerakittikul, Ph_ D.
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- 187.5Mbpa/1Mbps (BMEL2) Reverse Link-Rates - Procsssors: SoM. B-Core ARMVE.? 1 8GHz
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CONTINUOUS GROW BAG FILLER SYSTEM

Wil Project / RainaRobotech Co., Ltd. u acl)na

O3S0 T=CIH

Member : Thanathat Anansirirot  Email : thanathat.anansirirot@gmail.com  Tel : 091-725-8787

Advisor : Asst. Prof. Dr. Thavida Maneewarn, Ph.D.

Abstract

The Grow bag filling process is a common process for planting in Thailand, which usually requires both labor
and time. The proposed continuous grow bag filler system can reduce amount of labor and increase efficiency
In planting process of ornamental plants and flowers. The continuous grow bag filler system consists of 5
main functions by using an automation mechanism integrated with sensors and actuator, which control by
programable logic control (PLC) this Continuous grow bag filler system can fill the non-rigid 3 inch grow bag

with the lowest efficiency of 89% during the 14 second/bag cycle time.

Conclusion

labor-intensive and long hours of operation time are two of the problems of small and medium-sized plant
production in Thailand. To fix the problem and improve the processes of planting production. This research
aims at asparagus farm. The prototype of a continuous grow bag filler system can help labor from the
process by feeding soil into the bag for grow bag 3 inch sizes can operate with a non-rigid grow bag with
the lowest efficiency of 89% during the 14 second/bag cycle time. As a result, the prototype of a continuous
grow bag filler system reaches the scope. However, in terms of prototype, the continuous grow bag filler
system can be improved in many factors: speed, efficiency of soil feeder, grow media feeder and taper,

robustness fixture, and supports use variety of grow media size for the product launch.

f TR L\ #RoboticsforProductivity #Agritech&Food
| CAREER DAY “

L '- 1V w1 1 &1
Positioning system
Isometric view Front view Side view

The purpose of Continuous grow bag Filler System project

®* Research and analyze about factors that affect the design and development of a
continuous grow bag filler system.

® Design and develop of continuous grow bag filler system for RainaRobotech.

®* Test a continuous grow bag filler system and evaluate the limitations and efficiency

of the proposed continuous grow bag filler system.

Methodology

®* Design concept and requirement of continuous grow bag filling system.

®* Design and develop structure and mechanism of continuous grow bag filling system.
®* Design and develop electronic control system of continuous grow bag filling system.
® Develop control function using PLC ladder diagram.

® testing continuous grow bag filling system.

Soil feeder system

e

Grow Bag Feeder system Escapement system Hole Stamper system
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Introduction & Objectives Multi-platform Robot Interface
The purpose of this project, "Multi-platform Robot for OUtd oor Rover Application

Interface for Outdoor Rover Application" is to develop a WiL Project

mission control application for agricultural rovers. This

31n2

oS0 T=CIH

e o . Members: 1. Pichsinee Boosalee Email: boosalee.p@gmail.com Tel: 0846804314
application,"Kamin", allows engineers and developers of

. : . . 2. Waralee Sompatsorn Email: waralee.sps mail.com Tel: 0856871281
Raina Robotech Co., Ltd to easily visualize, test and p Ps@g

. Advisor: Asst. Prof. Dr. Thavida Maneewarn, Ph.D.
debug the status of the rover during the development
: S : - isor: Dr. iya N k , Ph.D.

process. Users can use this application on different T SR WS g

platform (notebook and tablet) and operating systems VOK KAMIN

(Ubuntu 22.04 LTS and Android). The Kamin application Application System Overview Basic functionalities

was developed using Kivy a python framework and : | | . |

3 _ o & Im plementatlon tools * Display the real-time position of the rover on the map image.
utiized a proprietary communication protocol to | |
o O Do ® Display the real-time sensor status.
exchange data between the rover and the application. su —— _
\ ®* Display Rover Battery Level.
Conclusion | s“iffof[‘;';ie “WJ} L ) e LA ;f * Display Network connection status.
E— — u t p— % T | [em] ® Display Streaming Video from a webcam.
The Kamin GUI Application's modularity allows easy — = * Display the application status.
integration with other robots using the same protocol. It “ ® Mission control (Start_Pause_Stop, Auto running)_
- _ _ _ Figure 1. System Overview

simplifies configuration, testing, and remote result * Generate paths for Rover(via GUI, rover GPS, handheld GPS).

logging for developers without requiring physical | M. PSI ® Changing map image.

connections to the rover's computer. The project has @ ’ @ @ I * Calibrate the position of the real world with the GUI planar.

. . . . Micro PubSub Interchange
successfully met the objectives, evidenced by its Figure 2. Tools for application Implementation * Show the calibration Euclidean distance error.

effective testing on both an Ubuntu 22.04 LTS laptop ® Configure some rover’s parameters.
and an Android Tablet, along with positive user feedback

regarding the functionality of the application. Kamin Application

@ s @ < (@ Setting {C:E} secace [N < (2 Position Calibration - [l 7T < (2 Waypoints Navigation {@} - Il = < (2 Setting {@} L

Path Logging: Rover parameter config

On GUI Select via paints from GUI e
({ 1) Krating kingking S
Smssen Parametet

Map & Position calibration

GPS_HandHeld

Batteryl. intvIn : < g
Krating kingking Image aspect ratio:
BatteryVoitage. mity 11 S
Time: Initv 12
lap & Po! bration

Map file: location.png

Rover Manual E e Map & Position calibration

Position Calibration &
over paral
Handheld  ( Addpoine ) Fiximoral Carmera

aaaaaaaaaaaa

Path Generation: Network

headmgAccuracyEstimate_degs nitV 17 Sensor setting

maxStesringAngularvelocity

ccount setting
VVVVVVVVVVVVVVVVVV
Choose e Rotate the rover to align with the y-atis, than press Orientation Calibraion 1y Clear

theicor's heading will adjust to match the rover's heading. ~ calculate o0
Kd_valocityCantrolGain

us|
eeeeeee

K stesringControlGan o surentValue




Enhanced Obstacle Avoidance For
Autonomous Surface Vehicle

Candidate: Jarunyawat Buasri Emal: jaruyawat.b@

@gmail.com WIL project

Advisor: Kitti Thamrongapichartkul
Obstacle risk assessment for unmanned Due to the limited availability of real ship
| | o surface vehicles using cameras and Lidar data, we conducted tests using simulations in
his research aims to enhance vessel capabilities in consists of three systems: obstacle detection, three scenarios: crossing, head-on, and
assessing dynamically moving obstacles, such as floating  yelocity estimation, and risk assessment overtaking. In the upper graph, the orange line
debris and other vessels, by leveraging data from cameras represents the true distance between the ship
and 3D Lidar sensors. The classification of risky scenarios 2. Object detection & tracking and the obstacle, while the blue line depicts the
includes overtaking, crossing, and head-on encounters. The To detect and track objects in 3D space, predicted estimation from our system. The lower
system provides real-time information on the closest utilize YOLOV8 and DBSCAN algorithms. graph displays the predicted time when the
distance of approach and the remaining time before Project the point cloud onto an image to obstacle is nearest. This example is from the
potential collisions occur. merge data from YOLOv8 and DBSCAN and crossing situation.
estimate velocity. “ — =
1. To develop dynamic obstacle detection in 3D positions. N A
2. To develop a system that predicts collisions between o T
obstacles and ship vessels.
3. To package the system into a ROS2 package.
", Fig. 2 Simulation image(Left), Real image(Right) ‘ ———
lll.Methodolo 3. Velocity estimation & Risk assessment Fig. 4 Grossing situatior
1. Software architecture Find the closest distance of approach IV.Conclusion
and the time remaining before that occurs, as _ | _
— iy — . Our system predict the closest distance of
’l approach between the obstacle and our vessel
Va;," o in the future and the time remaining until that
. EmmEEESy—- 48 / occurs. If predicted time is positive, it shows
SN = e o D that the obstacle is approaching us. If it is
o o e Bl Dpa {577 negative, it shows that the obstacle is receding
I\jlocit: e:m:on » Risk Assessmen t | “‘\":0: "’;"’ from us
base_link ‘l 2

Fig. 3 Example situation

b\ #RoboticsforProductivity #Manufacturing&Industry
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Author: Ramrid Sudijai Email: ramsudjai@gmail.com Tel: 091-858-5861 Advisor: Bantoon Srisuwan

Development of Automation Line for Crankcase Drilling and Tapping <522

Agri-Innovation For The Future
ABSTRACT System Overview

WIL Project
This project aims to develop the manufacturing process of the Crankcase production line at Siam Kubota P % - ‘

Robot I/0

5 Machine I/0 I-. .
DB —— |

1]
. IL:'_
l

Corporation into an automated system. The goal is to reduce the risk of potential hazards for workers involved in the

manual handling of workpieces on the roller conveyor, given that the workpieces weigh up to 28 kilograms.

Additionally, the project aims to reduce production costs by implementing an automated system to replace 1 labor .

The developed automated system features a Gantry Robot controlled through the Mitsubishi IQ-R Series PLC and

E

utilizes Servo Motors for precise movement during the workpiece handling process.

Servo Motor
Control

11N _| 1—|- ]l|4‘=ll—|'| || !'-"1—“ | ] i

Purpose

To reduce production costs and increase productivity by implementing an automated gantry loader in the crankcase

production line the system has been designed to reduce the manufacturing cycle time from 124s to 120s

! (¥ ) [ i :
10 e 01,108 0 s+ 16,01 1. g1 116 11 1 I TR 3

‘e
E
» P
Gantry Loader Component Flow Chart

Servo Motor Main process

m Sub process
Front go to Rear go to
MC(1 ) MC Buffer

m

/ Pneumatic Piston
= Rear go to
K5 MC(1)

T m
' Front go to
Photo Sensor Next MC

Conclusion

The gantry loader can work properly automatically, but the cycle time is 151.8 seconds. The cause is that the

Servo Motor

S,

Limit Switc\

-

\.‘5"
LR

‘ Proximity Sensor

-
- 5
»“‘—

Pneumatic Piston

-

Front go
to Next
MC Buffer

Servo Motor

Rear go to

Next MC
Buffer

Photo Sensor

rotating process takes more time than estimated. This required a redesign of the rotating workpiece process,

#RoboticsforProductivity #Agritech&Food
- 2\ #Manufacturing&Iindustry

[ cAREER DAY

and the system can optimization to reduce a cycle time.



Virtual Model Assembly Application for HoloLens Platform
||era|nzsuehnsua'\smn'lsds-neuuu\nummlou HoloLens

Name: u1g19unN NS
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Sustainable Solution
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WIL Project

AUTO REFRIGERATOR DOOR CLEANING AND TAPING SYSTEM

o e B

WY : SsUun oUwus Email : theeranan.bework@gmail.com Tel : 084-055-6790 MEDTHODOLOGY

9191SINUSNLN : WAL.AS. 9SWA 90U

INTRODUCTION
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 METHODOLOGY A
Match moving is a visual effects technique, which is (Training phase h /Tracking ohase )
used to determine the camera movement in post- P amsimsae e p e
. . . and ROl ellipse N ' . ROI Region matChing parameters 5
production. This research proposed the technique that /L Forcon [K_mean clustering] S { Bayesian W Probabiltyimage. |
] ] ] ] 2 | | f t Region growing Ellipse fitting Ellipse matching T ——
can identify and track the area of interest, instead of a ‘ 3 i el classification ) \[ ] [ ] { J/ >
D (wxhx3)
point-based feature, in the video sequence. The target RO 3 | I
area of interest will be selected by an operator in the first l Homogensots
N y
frame, then evaluated and tracked by color and . {:_‘3 —> [ Edge detection ?
. 3
homogeneity. In the next frame, the best matched area / \ - c &
. . . . Results § é § Bayesian
will be selected using Bayesian approach. The tracking Training image Tracking image o | mmy |G g | = assifioation
. . - S Q D
O Min pooling -
performance can also be Iimproved using the g S| H = S
iIncremental learning technique. S Conv a3 H
\ g q / @ with Sd. kernel
/ \ K Max pooling /
PURPOSE Y.
® To study and apply Bayesian learning principles
RMSE probability image compared to ground truth. e ~
together with the homogeneity and color characteristic SR CONCLUSIO
to create an area tracking system in video sequence. | | | | | - o
o S _ ® This method requires only the first image for training.
® To study the guidelines and limitations of the Bayesian
_ _ _ ®* The computational time on 1080p images is approximately
area tracking system in ROl area on video.
, o 5 seconds per frame, which can be reduced by parallel
® To study the process and outstanding characteristics
. . processing.
of homogeneity and color. AW
, - ® The tracking performance is sub-optimal in some scenario
® Create a proof-of-concept system for Bayesian area ;
, , o 3 ; % L due to the simple metrics chosen in this method. )
traCkmg to gl'“de development and appllcatlon. j The result RMSE of incremental learning system (green line) compared with

Qandard system (blue line)
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