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geaniilolaildinaiia Resampling luvnizilinaiia Resampling 191 SMOTE wag Borderline SMOTE 928l
Usgdvnmmsduwuntunsditeyaliauna inaila Undersampling im'LﬁmmmLLaiusTwLﬁmmﬂﬁﬂﬁi’faaﬂaﬁﬁ@q@
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ABSTRACT
This research develops a method for classifying and detecting objects within container shipments during
customs procedures using package images. Using 5,113 images from three international freight forwarding
companies in Bangkok, we employed machine learing models to classify products into five categories. The
study found that the YOLOv4 algorithm achieved the highest accuracy without resampling techniques.
However, resampling techniques such as SMOTE and Borderline SMOTE significantly improved classification
performance in cases of imbalanced data. Undersampling did not enhance accuracy, as it led to the loss
of crucial information. The integration of object detection and OCR verification enabled the system to
accurately and quickly identify product types from images. The proposed method can reduce the risk of

illegal imports and enhance efficiency in customs procedures.

KEYWORDS: Object classification, Object recognition, Machine learning, Imbalanced learning
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1. unih

Hagtutszmalnefianauiidianussmadududnounn WeswnIudunidugfmdnuaziduunds
wAmduisnagnuagviatnvans matiaudnduaseuaquiauidudriluluauisgunsaitidnnsetinduay
duiiiduingiumegmamnssy mﬁmmié”mﬁ%ﬂ’lim&ﬂamﬂ'ﬁﬁuadﬁuﬁwﬁwﬁwmﬂﬁu?j&Lﬂuﬁadﬁﬁmua“ﬁmm
dFudougs Seuszneulufedumeuiivainuasuasfesnisarusaiiessuinmatere sudadwihiiganing §in
W fusgneumsuds uagfaunuaaning nszuaunTvandnseriuiieliilaindudidndandugniomi
ngvine laifinsdnasuthihaudinnguuneniedudfienalusunsie Sadududdnlunssnmamiulasnse
wazn1sunesszuuiasugianislulsewme

nsEUILMSIURBINTMSAanInsLazMsthaudeenanyndeiuannsudaieunisinfeesdudilese
UFTNNAUANITD UTENOUNTVUAIMTEAIENTHAUTOILADILIAABUNUIBNUAANINTTINTUAIVRIEUA
uarTazdensieg niuardinsnseasuienasiidniu wu lusududming lusfudud warsenisuss
oo leliunlaideyagniosazasuiu desndmihiiganinsasvinnisaseaeududi Sserafinisduasiavie
nsmsndevesvazBeniioliudlahaudnsiiuienars mansaaeuiienariansliiaiesenuisduieies
aunuaudn ndsnduiiidnagfestiszaBuaroinsiiieatemulssavuazyarivesdudn Wennduneuata
Auuazmigninsudsuiosuds maninsavesnluldesdudn Sseygnlifindwieussneunsaudsihdudonn
nnsela

Tngund Uismitvhmihidusununisyudedudseninsuseme (Freight Forwarder) asfildmiiiiusydnegi
viBeifledunmnsaifaudiimdsezgniliaiiensivaey wagyinsmsisasumnugniesesdumiioglugligndes
nsafudeyadiuismudan Ssenavildlasnsdaiiuveuarfusuau visldussaunsaiveadmihilunisviung
dumdlegluiiuvie n1snszvirdanarndunisBuduanugniesnsufiimiiivesuismazitonaisiien v
sdunsluduneudaluifieliinismananinaduluednenuiu eglsfinm nssviunammaaeududildon
naunn GeenadsmaliliaunsathaudoonanmiiFeldnssmunaniignimun

AIdeladiunsfnuidoyanisund 1 duanUTENAILIUNITUUEE UA1TENINUTENATINIY 3 USEW
wuhlutlagtu e 3 Visnilssuufianseiinseiauiannmdevesiiuviedudiioglugienislémeluladly
nMenTedeULar I EsiTeya Jeanusaiiuysrdvsamiazeuuiudilunismsieaeududuaginlinssuauns
thaufeenmnihidelifirusniuaslaondouindstu feaaUfimunainsiinuwarasanuianainiions
Annnislinafitaveadmihiivinanldegaiidedfny egndlsinu Ussavinmusauuiaesazdosasdiniy
ﬂiﬂjauﬁwﬁﬁﬂﬂ'aaﬂaﬁwmuﬁ% é’aﬂa%ﬁMﬂ’YiL%EJuisU@ﬂLﬂ%la\‘17\]3LB\I%EQ{]E}Jj%”lﬂ’]iL‘%EJuiLLUUVLQJ'ﬁlJﬂa (Imbalanced
Learning) ¥ilsiliianunsaasauuusraesilidlanuadnve samassduidndildedafuil nsidetuilsed
Inquszasdifioifiuauamsaveuuudassnsinsyssianaudlugaoumuiues :nnmsiinszsiguaimues
ﬁuviaiunizﬁﬁé”aﬂa’%ﬁuﬂ’ﬁL'%auim%mﬁuﬂzymﬂﬁﬁauiﬁhiama Feavtelinisihaumesnainviidedian
azmnuaziisydnsnmanndetuluyng siauasuszianiud ananaudeddunmsdnasuiidrdudfnngmne
waziinamsInElunsasivaeuLaz Udedudnle

2. vaufuazauideiinendes
2.1 wllauaIsnsiAeideatunisuszananaguam

Prexawanprasut et al.(2566) iaumalielumsssynaniusiagldnmussgtasiduiiugiu nouwiiaves
wanAnusT U 5 ey Seaufeduimanisumd gunsalneadhs lenans gunsalluih uasduduiiudy euide
fananldingunmianitanun 5,675 sUaldaiuuuieedunmsusnuesdnuusiugiuwas nsmaaeuiisuives
in3es Taeynamgnimusdevsnemylasidmihilidmih Weszyindswesfiegaelusgluvsnavyla nsann
wuudasafananliinaiia Convolutional Neural Network (CNN) adulasstigvesszamifienidenldlunng
$uundoyauszianguaimn Indidle uarlndides sndumedatugruilélunssuiumsdananglunuide



NI Enansuasinalulad uinendeglurivsssungsny

uen9ntu MsvnaesdilénsruIunisnImadeuLuY 10-fold cross-validation Lioteudiunanianaaes uagld
waila OCR iletelunsmseaeududutoyalunsdivaia CNN llasnsaduunuenueyls

A15A519WUUIN8849 Convolutional Neural Network (CNN) (LeCun et al.,1998) ﬁﬁﬂﬁzut,awﬁwmﬁﬁamalﬁu
5ULUY (fully connected) HufuFosiionn losnanusnvesduiondunlaildgnimualidaaminiundos
¥ouLn (bounding boxes) Aunudsitnaulasieg Tusunw 3‘ﬁ‘mi17|'dwaﬁam’LumiLLﬁﬂmmﬁﬁam'iaﬁ’mﬁuﬁﬁau‘[ﬁ]
ﬁ]’mﬂ’]‘wLLaw‘\]fﬂﬂidﬂ%i}(ﬂﬂﬂ@ﬂﬂ?ﬁiuﬂ’wL‘Wﬂ‘Uﬂ CNN agdlsfinna damilAstuiuisnmsife ingiraulaniely
amenadidundsiidouas Snsnduvosiiudifiunneisiu Sane3fiutu R-CNN, YOLO Ssgniaundusniioudly
“Ufgmmmu 1ae R-CNN 8811970 Region-based Convolutional Neural Network @9 A151% CNN GLumiiuuLLau
Suunituiififdsiivhaulaniglunm (Region of Interest) :ntuld CNN lunissuuningmeluusaziiuil st
amnsnltlunisnsraduinguazduuninglunmldedisiiussansaim luvaefimaia YOLO (You Only Look
Once) unuuassmsnmaduingiianntudiossy glunmlaernisemanisaifiufivasdssanvosingly
w¥ouiu Iag YOLO azanansavhaulfesunmfuasiivszavinmgdlunsmsaduinglunmifnisdeundas
98195052

R-CNN (Girshick et al.,2014) L{']ué’aﬂa%ﬁumﬁumsmaﬁuﬁwLmu'waﬁmq LagkUIegnNaanaInNnu
(segmentation) Tael#inel1la8 Convolutional Neural Networks (CNN) tfuitugiu Sane3iu R-CNN Usgnaugie
mevhauaudude 1) afuaratafiuiifioglurnuaulaiifudassdevinany waraiandesveuiniiululy
yoaingiuiiug 2) afndnunuzddganurariuitidululd Tneld Convolutional Neural Network 1358 uay 3)
f\i’wLLuﬂé’ﬂwmsﬁwﬁz:ymammaﬁﬁ']mL?smifImiﬁwmﬁ’waaa Linear SVM classifier agnglsfiniu R-CNN #89n15n1s
fanuarnsvhateuuTaesfuanseiuegisdaau venani miﬁauil%ﬁﬂvwmaﬁuﬁlﬂuﬂizmumsﬁ
Haamuu ey R-ONN Ssanuseavinmaudlelifundoyafidouslngun

Fast R-CNN (Fast Region-based Convolutional Neural Network) (Ren et al., 2015) Lﬁuﬁaﬂaéﬁmmﬂumﬁ
av1aduinglunim Tngwamnsden1a1n R-CNN Lilelfinuszansnmuazanailunisuszanana lag Fast R-CNN
vhanlasn1siuninuag Region Proposals fiad1snndumeunisnsatudosudutoyatnd anduldiagerie
CNN iBsBniflearannuinune (features) annnin vasnduiinsldiawesfimudiFondn Rol (Region of Interest)
Pooling Layer Lﬁaaﬁ’mmé’ﬂwmxﬁ'Lawwmsmﬁm%’mmaz Region Proposal Giammfu@mé’ﬂwmsmdwﬁwgﬂ
dan1u Fully Connected Layers Lﬁaaﬁ’wLLunﬂixmwuaﬁmqLLasﬁmumﬁwLmﬁaﬂdawaumm (bounding box) U84
fng Fast R-CNN anansaiduduaslinadnsldisands R-ONN uudadu iesannlidesyiinisdiuam CNN 619
dmiuustay Region Proposal uenaniigdldnsilnuuy End-to-End Feviliuuusassansaususlaatunass
mmLL;Ju&]’ﬂumsmm%’U?mqﬁqﬂsﬁu Fast R-CNN Isi3umsiaunsieideafionrtammsuszinanafidudounes -
CNN Tgmssaudunsunsadnnadnuasuasnssnuntssamdaiedu vilinshoauivssavsamanndeiu

Faster R-CNN (Faster Region-based Convolutional Neural Network) (Ren et al., 2017) Wusane3sudild
dwiunsnraduinglunmediemaiuasivszansam lasldfunsiauieandediinues R-CNN uay Fast
R-CNN #emssaudumaunisadne Region Proposals wazn1sdunInguimeiuluiuudtaswfeaiy vilinag
maﬁui’mqﬁﬂlﬁﬁasﬁuum Faster R-CNN Usenausieaesdiundn Ae Region Proposal Network (RPN) #il#lunns
a%14 Region Proposals Safutumeunisszyuinaiiunaziageglunim Tng RPN azaununimuazasne anchor
boxes fifluunuargUs1eieiu warlinzuuuausiilodningedlu anchor boxes imani uag Object Detection
Network 7114 Convolutional Neural Network (CNN) @1%$un15m319duinquaznisswundszian Tnold
Convolutional Layers wiiaaindnuee (features) 91001 way Fully Connected Layers Liiosuunuszinnaes
fmquariuuaiunisndaswauiun Faster R-CNN gnosnuuuslfaunseiinfisaonniotnegos (RPN uay Object
Detection Network) wiaufulagldisnsiinfiaduiu vildanunsausuugimsvhnuveduealdodadissniam
Tueaiansansaduingliiituuaruduginiisnisrounti 1y R-CNN waw Fast R-CNN desdudoausn
Funoumsadns Region Proposals kagn1sduuningesnainiu

YOLO (You Only Look Once) (Redmon et al.,2016) LfJuéJaﬂa%%mm%ﬁﬂﬁumimmﬁuﬁ’mqiumwLLUU
Goalnl Inedmnuaansolumsnsedvinglunmlfedenniuaziinnuusiugl YOLO unnisndaneisudu

3
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9 101 R-CNN mqﬁ'ﬁuﬂswmawamwLﬁmﬂ%u’qlﬁm (single forward pass) H1uA3e%8 neural network ey
mLmuqLLawnumsuammiumwmwmwaamu YOLOV2 (Redmon et al.,2017) imumiﬂiwiamﬂ YOLO Lhulng
14 anchor boxes "INL"LJ'LJ bounding boxes wmwumaawmmmﬂﬁmm YuaTivainyans Lwamummuuwﬂu
mimmamtmuwaﬁ’ma uaﬂmﬂuawmﬂ“ﬁ batch normalization Wag high-resolution classifier WieLiiy
Usy awamwslumima%mm way 3JmiﬂiUUi\ﬂﬂNﬁi’lJ°UENLﬂiEJsUWEJL‘Waiﬂﬁﬁﬂwﬁiﬂmiiﬁ]ﬁ]U’JmﬂWMEUUWG]Laﬂl(ﬂmlu
YOLOV3 (Redmon et al.,2018) finsiamnifisiinain YOLOv2 ImﬂqummaﬂsummiaﬁmsJLwamemfmmmmiu
msanaRuanyMy (features) Va4ing uaﬂmﬂumumiﬂiumﬂwmmim/nma bounding boxes fiflvwasnafiu
Iﬁlmvmumd 9 VO4LAIRYIY (multi-scale predictions) “ZNWJ‘EJIMﬁ’IJJ']iﬂG]TJ‘\]?]U’MOI@WUUIUV]WUU’]@LLa $ITOTNN
uaﬂﬁ]’mu YOLOV3 d3lain1sussuianaunuy logistic regression Tun15viuny class scores “ddﬁ/lﬂv'mmmmuw
Inguaneviialy bounding box Wenfule YOLOVA (Bochkovskiy et al.,2020) \Hunsimunfinduain YOLOV3
Iﬂﬂumﬂ%mﬂumummﬁ 9 U CSPNet (Cross-Stage Partial Network) uag PANet (Path Aggregation Netvvork)
L‘WEJL‘Wll‘lJi‘”ﬁ‘V]ﬁﬂ’IWSLUﬂ’IiaﬂfﬂﬂmaﬂUEu”LLﬁ ¥NITIUAUANYAULIINNATY | Fursandetne uonanildiinis
Uiulgense mumiﬂﬂamuimﬂm self-adversarial training Wag mmwmauamm (data augmentation) L‘wamu
mwmwmmwaﬂmma YOLOV4 mummawmm’tumsmimammalmmﬂuumlumummLimaummmum vt
il YOLO uaziiedtusig q maammﬂumiaamawmﬂiuawﬁmwmmmumimaﬁmmmﬂumwmaamimmm
uazALLUgTlunaAEAU
2.2 L‘Vlﬂ‘uﬂLLau’]ﬁmiVlLﬂEJ’J‘Ua\‘lﬂ‘Uﬂ’ﬁLiUuﬂ@ﬂLﬂimLLUﬂuﬁuﬂa

miLisJuiﬁuaamiauwiﬂ,mama (Imbalanced Learning) ﬂEﬁ]iUWWlLﬂWUULiJEJ‘U@@Jaﬂ/ﬂfi’ﬂuﬂﬁL‘iEJ‘u5LLauE‘1‘§’N
qumaaqumimumammammﬂuamaﬂu NanAe ﬂua:uaiummmaummummmaﬂﬂmamaamauuamﬂm
fogau IUﬂWiQWLLuﬂaLuaL‘U‘LJE]LiJmJﬁJu (spam) maama‘dﬂm (non-spam) enaflBaunAfudwauannnindiua
YN {JﬁumuwﬂﬂﬁmLmamﬂavﬁmmﬁuamamﬂanmLLquumwmmammawmmmumaemnrmm’ﬂ,mLLmum
i FsonavliAnnsasianaaisisiuiuiegatiosndy

miljaussﬂaatmaaLLUU"LuamaLﬂuﬂzumwwuimuaaiwma 9 AU LTU N30 5299UNTE0LNG NTItadelan
wazn1sRTIvTUTaUNNTewa ARSI FansudTymiltvaneds mmamiamL‘wmwmumamluﬂmammwmu
198 (oversampling) mﬁfmammmusuaua‘[,uﬂmammmuu'm (undersampling) taz mﬂmmauﬂmiaswmaua
Tl 1u nsldwadla Synthetic Minority Over-sampling Technique (SMOTE) uaﬂmﬂuaqmﬁiﬂnﬁmsﬂiuugﬂ
Tuaa W nsusuAmeudens (cost-sensitive leaming) islilumalinnuddyiuaanadiisuuiiosunndu

SMOTE (Synthetic Minority Over-sampling Technique) (Chawla et al.,2002) LUULwﬂUﬂﬂmmﬂmea
LiEJ‘LlﬂJ’eNLﬂi@ﬂLL‘U‘UiMﬂﬁm&Iﬂﬂﬂ’]iﬂﬁNM’JaEJ’NI%@JIUF’]@WHV]@J%’W’]UU@EJL‘WBTWUB@JNJmiﬂi‘“ﬁ]’mm’]“ua\‘iﬂaﬁaﬂ
amammu FBn15vha1ures SMOTE fie dwduusdaziiegdlunaraiiisiuiutesay Laaﬂmamwaﬂﬂamm
$ruaunils nududenviislushedgilndiiesn LmemmmﬂmasvmwmamammumamamaaﬂmLLav
aiwmamﬂmimmiammLmuwumumqazmwpasmwmmmqammaanm sty SMOTE fendfiusiuau
é’hashﬂuﬂmaﬁﬁai’wmuﬁaaimalajﬁwiﬁ%’amLﬁmma%w%aumﬁauﬁunwdmLﬁmﬁmawﬁammwuaﬁmm uagagln
Tumaimnuannsalunsideudnadnvarvesmanaits e ldniy szjmawaiuammw‘l,umimmaﬂmaw
fdnuties egslsiniu M5ty SMOTE maaﬁnqLiaamiamqmamwmﬂmaamﬂaamwamaaﬁma ¥MSHiNA
%Uezjaumawamammwﬂwmiﬂﬂimmammmmﬂmmﬂmmu

Borderline-SMOTE (Han et al., 2005) LUumﬂuﬂm‘lﬁumiLLﬂ{]z:mmmmlmmamawamlummﬂimma Ju
msﬂiuﬂiqmmﬂmmﬂ SMOTE (Synthetic Mmonty Over- sampllng Techmque) smmaﬂiﬁiﬂumuwmmaﬁuaua
vEnUIRLAUISRANEAWITAL WU MsIIUnATEIERBNTIWe ST nTwYBIRananE BN mamimmamﬂmam
1umimwmﬁmmm diedlyifeu 3 I5n15vhuves Borderline-SMOTE ﬂamiiuumamwammaaumaume
(borderline examples) vosnaTevioy wdnTuez pihnsassinegsoyaiasuln Tngldmatindeatu SMOTE
LLmﬁ]uumiﬁi’Nﬁnﬁ)ﬂ’NLﬁW%I‘Ll‘W'LWWlLﬁm%ﬁﬂ%ﬁ]vﬂﬂﬁ]%mﬂ&lﬂ‘wmﬂ Sumneiimsadsiegnduiluuinaiinaa
iaro1aasgnuanidunaravante

nsanduiuiedidlunguieyandn wielwiiduiuimeddunguieyatiosinfunielndidsafudiuam
shegslungudeyandn 3endn under-sampling (He et al,, 2009) wemsdusegislunguieyavdniiieansiuiu
detrdlunguieyatosas olfraaiinnuaugafuuiniy nisldivada under-sampling singninanlfiilongs
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4. WAN1TIIULALBAUTIENANITIVY

A1 Accuracy 103U Uaesfilfinadiaiieg lunismsradunazduuninguandlifiudn YoLova 1o
Accuracy geamluynUssavaudn saedosflonisunnd nfesdioneains onansuasAsiinnt uazadodldliih Taed
Andusmegil 86.36% Tegsfianiileifisudiumaiindug msfiAn Accuracy vosnguAdesiiomnansuimgiiaiian
fm]Lﬁmfmﬂmmsﬁu%’aummgﬂmaLLasé’ﬂwmsmaaﬁ“uviasuaqLﬂ%ﬂﬁ@ﬂﬁLLWMéﬁﬁmwmmﬂwmaLLasﬁiwasL.Ssm
1 Fldnsasedunazsuunyildenni dudeiadu venaniu wlesdlensunmdunirinenaiinsineain
vieaneRunilidaaundeldiias vilinedia OCR wionsasyadudenmliannsavhouldediefiussdnsnm
A3 1 WARSAT Accuracy MNNMSYTUIENAENSUDIMUUSIA0IENANNATANIATITUY WarUssinnvesdus

A151991 1 A1 Accuracy(%) TBILUUTIABY LENANLWATANIINTIITUY wazUszunnuasaud

wadansiasu  wesesdle wiagdle endswaz
wazIWMUNINY  NMISUWNG QDGERE Aaiun ol
R-CNN 65.22 83.21 82.44 79.54
Fast R-CNN 69.45 88.64 85.45 79.65
Faster R-CNN 70.25 82.5 88.73 82.45
YOLOv2 71.11 85.72 86.54 85.49
YOLOvV3 70.36 85.14 88.05 89.54
YOLOv4 73.58 89.72 88.12 90.12
Anade  70.00 85.82 86.56 84.47

A15739 2 wansAn Precision (%) Waz Recall (%) Y8en1ssuundudnguiniesiiounnd Tnsiu3ouiiiey
5813190151414 Resampling (without Resampling) Aun15ldinafian Resampling @19 9 Taun SMOTE,
BorderlineSMOTE Wag Undersampling a1nuaansaziniulainmaianisld SMOTE way BorderlineSMOTE 42e
\fiaiein Precision waz Recall 1iluifeunnnsdl Instawizinafia YOLOVA fu SMOTE ifiAn Precision gagndia
81.10% waz Recall gagniis 68.44% wa#inasld Undersampling §iA1 Precision was Recall sgaiiletiisuiy
mnAfia Resampling 3u 9 Jsuandlyiifiuin SMOTE uag BorderlineSMOTE fusgAnsamlunsuulsnuusiue
Tumsduunussinmveandesieunmedunnnin Undersampling
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M19199 2 #1 Precision(%) Way Recall(%) 8N 159 LuNAUAINGNLATIOLNNELSNAUWMATANITNTIVTUY ko
wAllA Resampling (SMOTE, BorderlineSMOTE Wag Undersampling)

NguLATaNEHBNTUNNE

without Resampling with SMOTE with BoderlineSMOTE  with Undersampling
Precision  Recall  Precision Recall Precision Recall Precision Recall
R-CNN 74.55 49.87 75.88 50.89 73.21 51.02 72.11 45.25
Fast R-CNN 75.44 52.23 76.92 55.88 74.59 53.21 70.45 48.77
Faster R-CNN 40.21 55.52 50.28 60.35 50.69 55.22 35.21 52.68
YOLOv2 70.25 52.54 80.55 65.32 75.45 55.89 60.58 52.44
YOLOv3 71.88 59.84 80.34 63.28 75.92 59.63 62.47 55.74
YOLOv4 72.78 61.87 81.1 68.44 76.22 62.47 65.89 57.47
Average 67.52 55.31 74.18 60.69 71.01 56.24 61.12 52.06

nslfinadia Undersampling lunisduunuaznsnsaduinglunguiniesiiomsunmesinagiinalid iiesan
maandauiednvendudeyadaunn (Majority Class) orahlidoyaddgmsly Fsdsualinuudianainng
wadnslFlalusiug: vonaniu suamwaﬂmaaawaqmﬂmiawuwmasmm"l:dawimmamawmmmaq
Uszinndoya smmwﬂ;wLLU’umamlmmmmmLLummqmmmLL@ﬂmNﬂu"LmaanLuum

51971 3, 4 Uaz 5 LARIAT Precision wa Recall vean1suundufinguinesiloneains nauienaisuas
Aefinst waznguiadodldluiln auddiu Swanisvaaesaenadosiunanisaasueinguiaiaiiownmd nande
windlian5l4 SMOTE wag BorderlineSMOTE eiiiuiein Precision wag Recall ldluifounnnsdl

A13197 3 #N Precision(%) wae Recall(%) Y8N35 hUNFUAINGLIATosHN0aTHeNmUMATANITNTIITUY Lay
wAlla Resampling (SMOTE, BorderlineSMOTE wag Undersampling)

nquiATasilanasaig

without Resampling with SMOTE with BoderlineSMOTE  with Undersampling
Precision  Recall Precision Recall Precision Recall Precision Recall
R-CNN 75.82 76.55 79.42 75.48 78.26 74.21 72.12 50.87
Fast R-CNN 79.72 82.41 83.77 82.44 81.1 82.24 75.44 54.78
Faster R-CNN 75.68 83.83 80.55 81.02 81.15 80.1 73.47 63.41
YOLOv2 75.49 80.26 83.47 82.98 82.47 81.3 72.98 67.92
YOLOvV3 74.12 80.88 82.98 82.45 80.14 81.47 71.47 60.96
YOLOv4 76.45 88.04 81.92 81.89 80.47 80.87 74.14 60.68
Average 76.21 82.00 82.02 81.04 80.60 80.03 73.27 59.77
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M19199 4 A1 Precision(%) ag Recall(%) U9IN139MUNAUAINGNDNATTHATFIRLNLENANATANITATIATU
waznAta Resampling (SMOTE, BorderlineSMOTE Wag Undersampling)

NauLaNaTHATEINNN

without Resampling with SMOTE with BoderlineSMOTE  with Undersampling
Precision  Recall Precision  Recall Precision Recall Precision Recall
R-CNN 74.22 80.21 78.93 80.47 76.66 79.98 70.44 70.41
Fast R-CNN 72.54 82.45 77.99 81.42 72.45 79.45 70.14 72.55
Faster R-CNN 75.12 84.68 78.54 83.24 75.22 79.47 70.47 73.83
YOLOv2 75.69 85.72 78.21 84.72 75.41 81.24 69.58 78.14
YOLOv3 78.66 85.23 80.2 84.21 76.32 81.23 69.54 77.55
YOLOv4 79.63 85.78 80.14 84.63 77.45 83.35 75.87 75.89
Average 75.98 84.01 79.00 83.12 75.59 80.79 71.01 74.73

M990 5 A1 Precision(%) waz Recall(%) veamsdnwundumnaguesedldlniuwenanumalinnsnsiadus uaz
wAllA Resampling (SMOTE, BorderlineSMOTE Wag Undersampling)

nguaFadldlni

without Resampling with SMOTE with BoderlineSMOTE  with Undersampling
Precision  Recall Precision  Recall Precision Recall Precision Recall
R-CNN 72.45 78.63 74.87 77.21 72.44 75.44 65.45 50.24
Fast R-CNN 72.04 75.25 74.89 75.01 72.92 75.41 65.74 52.45
Faster R-CNN 75.88 75.75 76.55 75.88 75.45 75.98 63.72 54.47
YOLOv2 74.92 78.72 76.98 78.87 74.43 76.54 60.21 55.47
YOLOvV3 75.65 80.12 77.99 81.42 76.55 80.11 61.24 55.74
YOLOv4 78.97 82.98 79.82 82.55 78.5 81.95 62.35 54.78
Average 74.99 78.58 76.85 78.49 75.05 77.57 63.12 53.86
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ABSTRACT

Depression is a pervasive condition that impacts both the mind and body, significantly affecting daily
activities such as eating, sleeping, and self-perception. Patients often struggle to coordinate their thoughts
and emotions, impeding their ability to solve problems. Without treatment, symptoms can persist for
months, commonly triggered by prolonged stress. Depression is associated with decreased levels or
impaired function of happiness-inducing chemicals like endorphins and serotonin, while stress-related
chemicals such as cortisone and noradrenaline increase. This imbalance can lead to various health issues,
including high blood pressure, diabetes, elevated cholesterol, and weakened immune function, making the
body more susceptible to illness. Emotional symptoms often include feelings of discouragement and
profound sadness.

There are several contributing factors to the onset of depression, including chronic stress, significant loss,
upbringing, troubled relationships, and genetic predispositions. Symptoms of depression encompass
persistent sadness, fatigue, feelings of worthlessness or hopelessness, changes in appetite, sleep
disturbances, suicidal thoughts, reduced interest in activities, significant weight changes, decreased

concentration, indecisiveness, and physical restlessness or slowed movements.

Depression is categorized into two main types: 1. Unipolar Depression: Characterized by persistent
depressive episodes. 2. Bipolar Depression: Involves alternating periods of depression and mania, with mood
swings that are more extreme than typical emotional fluctuations. Treatment for depression typically
involves a combination of antidepressant medications, psychotherapy, electroconvulsive therapy, and
cognitive restructuring to alter negative thought patterns.

The Sati App, launched in 2021 amid the COVID- 19 pandemic, provides a free platform for individuals to
connect with trained listeners, providing a safe space to share feelings. Supported by the Department of
Mental Health and Microsoft’s Al for Good program, the app utilizes Al to engage users and detect suicidal

tendencies, alerting a specialized suicide prevention team when necessary.

While the Sati App does not directly treat depression, it offers valuable support and helps reduce the
workload for healthcare providers. Early recognition and consistent treatment of depression are crucial for

effective management and prevention of recurrence.

Although there is no definitive way to prevent depression, if you notice early symptoms, it is important to
try to control your emotions, manage stress, maintain flexibility, and boost your self-esteem. Talking to
family or friends can be helpful, or you can use the Sati App, which is designed for individuals with
depression. The app also offers free consultations for those who are not depressed but need support. As
a non-profit organization and social enterprise, the Sati App provides access to psychiatrists, psychologists,
and trained volunteers who listen empathetically, offering a safe space to share feelings and fostering a
sense of being heard and understood. Most importantly, early diagnosis is crucial to prevent symptoms

from worsening. Regular, long-term treatment is essential to manage depression and prevent its recurrence.

KEYWORDS: Social Enterprise, Therapy, Behavior of People with Depression, "Sati" Application
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