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H-beam steel detection from images using YOLOVS5 with transfer learning technique
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Abstract

Effective warehouse management is very important for running a business. An important step is to check the stock in
the warehouse compared to the stock numbers stored in the system. This process requires multiple counting staffs to
check the stock of all products in the warehouse. It takes a long time to work and is costly and may cause errors in the
inspection. Therefore, our research objective is to present a model for detecting H-section hot-rolled steel for stock
checking. A pre-trained model, YOLOV5m, is chosen and the transfer learning is used, resulting in H-section steel detection
with precision of 0.992, recall of 0.822 and F1 score of 0.899.
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WanLdu (Image segmentation) s1ufUInAdlA Image

contours wieldlun1stiusiurwnan earuisaldiu
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Y84 Apple iPad Pro U 2018 #9iia11uazidennInuing
1478 x 1108 fnLwa
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[1] WiaNIEU Otsu + image contours
(2] WiANNsenau Canny edge + Hough transform
(2] WEnMsIvREY Canny edge + Morphological
3] wianidu CNN-DC
[4] WiannsInauay | SA-CNN-DC
VSUnAEN
(5] WiaNIEU CNN + Homography
[6] Wi Improved RetinaNet
[7] Wianidu Inception-RFB-FPN
[8] wianLdu YOLOV3
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993197 (Web) voandnniinies fagud 2 91ntiuth
sunmitanuadild i ludiuflawes (Fitter) fiavua 6 wuy
Tngwlinansdu RandomSunFlare, GaussianNoise,
GaussianBlur, RandomBrightnessContrast, Sharpen
wag Gray faguil 3 vinlddeyasunmifiutusudy
$1urustanun 1,301 U fadnsfuianodiie 6 wuy
Julvludnuuereansuaunaiuilawmefianuuudy
el danunanvansvesdeyaunniian 1nifusunm
#4 1,301 gUazgniinautsdan (Spliv) Tnedeyagunin
U3 80% (1,040 3U) Awgnltiluyadoyalunsiseus
(Training dataset) wasfidedn 20% (261 U) avgnld
\Juyadeyavaaeu (Testing dataset)
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A3dgdndInuuHIuNSHnH U uad 19t (Pre-
trained model) vuyatoyalala (COCO dataset) &4
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frevlunuided lnglaaandnuyu YOLOVSM faiusn
WUUNIUTEANTAINTEUAILAT mAP™0.5:0.95 WU 45.2

WAZAT mAP? 0.5 Winnu 63.9 annduldimatinnisanglay

n1si3eus (Transfer leamning) LileUfuussnsi3ouslnal
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n1siInuUaRINIIITmesdmIun1sUTuLsINIsane
Tounsiseudaginnsusudnuiuaatanadns (Number
of classes) vy 1 wazanvuinguninlaeiianiiy
aziBunveIguwiniy 1,280 x 1,280 finiwalagivsnaly
nsldauaziBeaasguininfiu 1,280 x 1,280 finieadl
wmsginduruaiisesiulnefuuuiidenlduasidurunn
Afaannsafiusivazidenvesnindamanlunwle
uananiidafinnssiuunen Batch size Wiy 8 fdwau
soulun1sHnNHUWINAU 6,000 saUKAEAIMUABAIING
383 (Learning rate) Wiy 0.01 Iagluvaignsiinduly
wiarseUNINAINTaLEENIERY (Training loss) 100
sovangaliianaivieTunsfiasnganisaeulazdmiu
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AunIsi (1)

Precision = _w (0
(TP + FP)

ANANNSEAN (Recall) MunedausEansS A naa1uan

U 1 1 o o dl U 14 4
ﬁﬂﬂﬁﬂﬁ’JUig‘W}Nﬁ]WU’JUGUGQ’MQVI@]i’J"Uﬁ]Ul@QﬂW?N (TP)
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viwuingiignassiavie (TP+FN) daaunisi (2)

Recall = _r (2)
(TP + FN)

A1 F1 score “uUN809ALRAYLUU Harmonic mean
FEMINANPNUBLUGILATAIAINTERN FIAUNITN (3)

F1 score = 2 x Prec%s%on x Recall 3)
Precision + Recall
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AUULAIAIUBUUET (Precision) 11AU 0.992 A1AINY
sean (Recall) 1iniv 0.822 wazAn F1 score winiu 0.899
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Boufiniludnsregnsmdnlvgifituad fednsmas
Fredudunsinuan map (mean Average Precision)
Lﬁlaﬁ'mu@lﬁﬁi’ﬁ;ﬂﬁﬂ loU (Intersection over Union) #1f
Wiy 0.5 Tuflanuasfiveadunsmannniins e
ifeannnsiansrifunsinuansdives mAP fiade
21nAN9ARA loU aeaIdane 0.5 8 0.95 (neudue
Y83906n loU fiag +0.05)
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Foufisnfngndoyailiflinaeuduvulsimumainvans
uagAsaUAguAnuNsainsestananlildienunuda
sudmadonvosmsldimaiansadudu wu n1sman
aulauesnin (Keypoint detection) FavzaunsansIadu
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WEFAFILB YA 8FILUY YOLOVSm MH1unn 5Nk uan
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BoufiteusuussmsBeuslml nanmsmaasmuindauuy
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ANAIINLLUENIINAY 0.992 A1AINTEANWINAY 0.822
LazAI FL score WA 0.899 wanasAnun3deiiléd
annsagnilusisseaiterfinnuusiuglunisnsiady
windu sudsaunsadluiaunduuudugliaunse
s SumEnnTRABualdde Wy wans1ah (Channel
Steel), 11anann (Angle Steel) uazinanidudfia (Sheet
Pile Steel)
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