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Classification and Quantification of Suspended Dust from Steel Plants
by Using Color and Transmission Image Analysis
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Abstract:

A system that analyzes suspended dust from steel plants has been developed. The analysis system takes color
images of the dust, extracts particles included in the dust from the image based on the color information and classifies
the particles into three color types, black, red and white. The system ultimately measures the amount of the dust
particles and the particle size distribution for each color type. The system has an automatic adjustment scheme of the
thresholds for the extraction and classification of the dust particles, enabling the analysis of the dust faster and

operator-independent. The system has contributed to the planning and execution of the efficient preventive measures

against the dust scattering in JFE steel s steel plants.
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Fig.1 Microscopic image of dust on adhesive tape”
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Fig. 2 Histogram of YCrCb values in image of Fig. 1 &
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Fig.3 Image obtained by removing background (Represented
by light-yellow) from image of Fig. 1 &
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Fig.4 Histogram of YCrCb values only in area of particles in
image of Fig. 3 )

Z 2T Yiow & Yaign (308N 2 BMETH D, 2 Elo 52
WCBOVT 2 ADHHE TR LTz, 0N @) %hcd
MR RET 5 2 ¢, MTOERBEZ R S SEl %R
£ET3 %, MTORBBIIK F2BHT2 e TELF
WL OB Y DEDD LIS o> TwE7cd, Yiw & R
E 20 H 5. sbZE < H, oS50 O S
WOV, S HIBMNOUEE #1772 5 2 ¥ TRBIHRET
2, B3I 1 OANEHGED b1 SR 2 IR L kiR e
Yo E413X3 D5 Y OISV THEHIL 72 YCrCh fiE
DAERT LR R I L THY, K2R LI RHEED
BURMMEIZER > TRV, 2D L I ICHRPIRELIE,
BT O A5 ) O ST 5,

23 KNFEDOHE

ASTEG D &R F R Ui tg, K e BT, SRR
FRLT O3 @MY 5, 29, hir@z oY 210,
FRFHEBICE 2N 2EHELE, K, HO3IZHELT
BLo RIChTHKICE 2 N2 BEROAOE /D7 ICE -
TRFEETET 505, EARNIZIIR AN O R 72 W2

. .
- b . o 2
. . TH N
o & . i . SN . s e b . 4 ‘s A
ol o - ) ) .
. .. “oee . - ot -0 » S50 °

. B s =
".' . o I . ° »’-..’,- I:.
v o 9 o L4 . . KX 4 '}
- ° e €
.t = G S ey .."
REY T P
" . . 4 l._ S - .Y v 1
. & geh) 8 . . : a - o
¢ > M L3 .
'i < .‘ . '~. . ?};’ .'l'-. ]
. . . L Y.
& s . s s
Uy, g = . i e
g .. 0
loo - . D) & . 3 ~ -
.. Al - 0 ¢
s .Q L . . » 1]
| . - . i -
T . . .. 7 _'2ooﬂm“,
oo Ll S~ ad L W /e -

K5 EROGERE LR

Fig.5 Results of determination of pixcel colors”
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Fig. 6 Result of determination of particle colors” (Black
particles are painted by green.)

— 35— JFE % No. 35 (2015 £ 2 J1)



717 — 3 & UBEBIERAENT I & 2 BERHDRIEE O 9 H ¢ i Rk

DL > TRET %, BESICHFEOC L TE L KR
B 6 ki e e LI R R T, HOmZEE, Figdh
ZL3VIEEYRFIVYEEZFOBEL LTERT S, &
DL IWEIZE RO VO FEEEIcH 24 71y Mix
MAZTAEICERET 2, ZOL3VHE T, e TR, Y>T
RAEEFADEBRE FESND, —J7, Ry EOEEZ,
HWHER Y HE SN o 2z oW T, FIZCrfEe Cb
EEFRAMB LI L S WEC KL TIRET 5, ZOHE
DL 3R, K FEENO Cr i3 & O Ch (D fEIC
BRI 7y MERIMZTAEICRET 2, 26 L3 WfEx
ToBXU To ¢ TUE, Cr>To o Cb<To 7z 3 HED
FROMIE, 25 TRFNUTBVEEESNG, Z0&5
WTFEEICES LT L FWEPHBEINICRESNLE DT
HEAIH /NS 72 B3R S 1, FEDNT L C b I3 UAS
AR oEND,

BB, ZIIRLIEEZEOEE LUK ok
AW 5ETH Y, FEBUTIIEL O TR 2 Z ToEks
EamEsETwa,

24 EBEGE BV EER OB
RS NI 3B IR TR L ER L E TV 5,

(a) Color image of dust on tape
lighted from above
(Particle S is silica sand, and
particle R is ore.)

(b) Result of classification of
particles in (a) into three
color types
(Black particles are painted
by light green.)
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(d) Result of detection of opaque
particles in (c)
(Opaque particles are painted
in light green.)

(c) Transmission image of the
same dust as (a)
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Fig. 7 Exclusion of silica sand by using transmission images)
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Fig.9 Raw images (Upper row) and result images (Lower row) of color type classification for eight directions”
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