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Improvement Detection Performance of Pickling Scab Sensor
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Abstract:

At JFE Steel (Kurashiki District) Cold Rolling Mill, a surface inspection device (scab detection sensor) to detect
defects (scab/cracked edge) on the surface of steel sheets that cause sheet breakage during rolling has been
installed. When this device detects defects, the line is stopped and treatment is performed. However, unnecessary
stops due to over-detection (judged to have defects even though there are no defects) occur in 35% of the total number
of detections, and suppression of over-detection was required. This time, we have developed a defect judgment logic

using machine learning and achieved a 50% reduction in over-detection. Here, we report the outline of this

development.
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Table 1 Characteristics of defects and output waveform of scab detection sensor
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Scab / Cracked
edge J 1 1
1 Symmetric I I
1 1 PPN RPN N 1 Vo S
sy ' 0 100 o 300 m1| 500 600
Scab 4 |, !
Cracked edge
Out of shape : Hardware improvements
(70%) ‘/\/ﬁ (sensor development)
' Symmetric +Cost : Large
. — e L +Target: Out of shape
Cross-sectional shape P w o e P Swelling
- (image) ' *Production period: Long
.Q 2
g
L3
T | Sweli -
5 WZ’ mng : Software improvements
& | B0%) f\ , l"l (logic development)
Asymmetric ‘\l |' Cost : Small
Cross-sectional shape e 0 VA e - Target: Swelling
(image) ., *Production period: Short

WICEHL, BEEE 2 eGEBRIE RD 25513 5
oy 2 2BR LI, WMORMY ~7 Bt ol
WEER 1R,

42 KBRFEBFEDEE

BRI, BIMEICE > T M (F—20#5D) v
MafE GEUEDTRDY 127 63 w5, SEIEHE o
MEiTS 729, T8 \CEAT 2 FErHvie, 2o )
¥ oducy, ¥4 —75—=>2y, ek, MERS
il FOFEDH Y, BEPEL K210 T 7 villI
1275, Fllg, QT VADD»YRTL, E7 AW
HIEZHEL LADE GHETI 228, QPFEPARIIE L
BARBHIY, TSN L FEELEE LS,

174 =77 —=220 13, FEEDEEVSAE T T
EPEOIEL LIS 2T TCHEHASINTVLEY, €7
WIST Ty 7Ry Z2THY, FalE COREEDETT
BEORNFEHDSNEECH 2, &7z, MEEAR] 13, TV
WD 12720 THY, FEDOBEICIE, TSI I
LEVWEORBELSREY 5, AMETlE, OFF vy
REEOBGRPI» )T, T vHIME e YRE - 3%
Erlo Labe COM»salae, @€ 7 VvHITIED T
il THBID, HITHRT 3 L3 E0 A THEEAEE, G
KHAREZ L _NVORELX AL TWwE Db, Ty
74 v ZRIESHT ZEEE LT,

B o YR 2 1RT,

43 PHEORELFETTIVOFE

43.1 FHEESER ((1) )

027 4y AT ClEIEIE T — 2 OFIR Z iR T
Shwice, WM 2T 2 720120, et
D) OWHEOE L L REE G v L TRET 2 08D
BB, W EBH rED 11E, OBELE X il B RR 72 H
NEREET 2oL, @kl (FED 3o 4o
N ET 2, QESL~VIHEDSERH LD LS, ¥
Lo R H 5 2 e n, M oE 2 EUEE T 25T
B E 0 2FBREL, BEL~ v e bIlHHMEY T3
MR 1 e ST il T W i

FHIRIEE (0 13, it (FERRLIER) OBRaIc#Em
L, ik (Frlo A20O%E) OG0 ¥ i s &5 Ikt
L7ce ZORMMBEEIE, ~7 ittt 3OHIEE &) O
v—zv—2l (Bpp x) ¥, EANRICHNLTH2E
AFRECRY, FlOSDOEFEOLEL 0 12ED < aFRk
ZEME T AIEHTH B expi— | f{x)+H(x+k) | 2HITEHYE
52w e B (FED OFEERIROE Ml L
TRHIET & %,

432 OYRFqsvo7EEBETIV (2) ®)

FEEORER, FHmBEEC (v v B RERE Y LT
Licay 27 4 v Z0lleEe 7 v, FEMBEEE L UL~
NI 2 2 W1 GiE) 1EDF, WA A 0 G
D RS 2ers, MMl RE>7cE T VHER
TECEZS,

JFE $#R No. 56 (2025 4£ 8 H)



Fife~ 71t > v ORI PERER)_EBAf O FAFE

R2 HHEBFEOLE

Table 2 Comparison of machine learning methods

Methods Deep learning Decision tree Logistic regression
analysis
Figure
Model Black box Understandable Understandable
equation
>
5 | Number of Black box Multiple thresholds 1 Threshold
8* threshold (Number of branches)
&
Output Class Class Numerical value
format
Clarity of Black box 1 | Understandable 5 | Understandable 5
model relationship with relationship with
- equation property property
=]
E Ease of Number of layers, 1 | Threshold for each 3 | Threshold for output S
E adjustment weight adjustment branch condition
Accuracy High 5 | Medium 5 | Low 5
(Level of usability)
Total 7 13 15
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