BHSRE

Control and Decision

E-T2D-0TSUBIMR A s Ul i 151 2 AL IR J7 vk
fRikiE, Kb, BhBR, B

FIHIARSL:
T, A, B R, 45, BET2D-OTSURMGIL S I i [ i 25 T A0 5 ). #5115 U3k, 2021, 36(10): 2427-2434.

TEZRIR]IE View online: https:/doi.org/10.13195/j.kzyjc.2020.0348

BT BRSO HAB S EE

Articles you may be interested in

S e XS SRR SR AR 73 A O K e 2k (8 9812 ) A
Hyper—heuristic cross—entropy algorithm for green distributed permutation flow—shop scheduling problem with fuzzy processing time

PRl 5. 2021, 36(6): 1387-1396  hitps:/doi.ore/10.13195/).kzyjc.2019.1681
TSR B A 7= B AL TR 51 7 ik

Mobile phone protective film defect recognition method based on edge detection
S50 2021, 36(4): 1017-1024  https://doi.org/10.13195/j kzyjc.2019.1474
BT GG 1 A 7 S TSR B U0 07 12

Mobile phone protective film defect recognition method based on edge detection

Pl 5HIK. 2021, 36(4): 1017-1024  https:/doi.org/10.13195/j.kzyjc.2019.1474
BET RSO AME R A 1A 2 A

Saliency detection based on foreground optimization and probability estimation
S5 P8R, 2021, 36(4): 917-924  hitps://doi.org/10.13195/).kzyjc.2019.1101
HET RSO ARG T S 25 PR A

Saliency detection based on foreground optimization and probability estimation

Pl 5 HK. 2021, 36(4): 917-924  https://doi.org/10.13195/j.kzyjc.2019.1101


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0348
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1681
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1474
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1474
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1101
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1101

5 36% 5 104 = % 5 & K Vol.36 No.10
20214 10H Control and  Decision Oct. 2021

ET2D-OTSUB§ B &M aY E4E = TRIRBI A%

ik KL, AR R, KRBT
(R R E RS TR, i 200237)

8 B BRI A B RO FE A O T &, B RIS H 2 577 i B R K AR RO, BT
Bt 7 P AR 0 S DX T T L 26 B A 8 e A, B R, P A S TGV e B A 2 A% 0 SR DX 3R, TG FRT 4 R GEAE B
ST AN B R ST 0 [ 2 7 R A T UL P ) 4 S e R AR TR . 25 i, 4 — Bl i B T T R
2D-OTSU 12 GG (¥ [51] 5 75 5% 00 R 5 7 ¥k, 1% 05125 0 e vy Ja 5 I s P R S 38 6 P b e 22435 I8 1 Rl 45455
AU, I AR S AR M & AR AR R %, HETTIE Y 1D-OTSU T8 2 SR IE - THR A SV I ReR AR5 44 —Fh 2D
00 ) G 00 A 90 SRS, AR 0 5 P M i SR ) T 387 S o 4D [ e 7 £ 41 PSR B2 7 45 At g
BRI 7 25T ORI 7. 0oF LS 485 B B, BTt D7 Y ARG 3R AN B A R R B8 i F HoAb S AL —
EHETE, BRSO I (] 9% 78 P9 1A S 000, 3k B 1 e e A i 3R 10 H 1.
KBIR: B FAHRS: USEN: R ToRm: M, iR
FESES: TP14 XHRFRERD: A :
DOI: 10.13195/j.kzyjc.2020.0348 FHFRE (RiRBR %) #RIRAD (OSID): e
SIS fhifkig, Az B, B IR, 45, 35T 2D-OTSU B Sl (¥ [7] 5% 25 T8 800 U7 vk [J]. #3415 T3, 2021,
36(10): 2427-2434.

Condition recognition method of rotary kiln based on 2D-OTSU image
edge detection

XU Yi-feng, ZHU Yuan-ming, ZHONG Wei-min, QIAN Feng'

(School of Information Science and Engineering, East China University of Science and Technology, Shanghai 200237,
China)

Abstract: The rotary kiln is the core thermal reaction equipment of cement calcination process, whose operation state is
closely related to the yield, the quality the energy consumption and of products. Contact temperature measurement can not
be installed in the core area inside the kiln due to high temperature and continuous rotation. The rotary kiln shell scanning
system (RKSSS) is available to monitor the temperature of kiln shell and reflect the thermal condition inside the kiln
indirectly in real time. Therefore, a new method of abnormal conditions identification based on 2D-OTSU edge-detection
is proposed. The fusion model based on gray gradient and local gray standard deviation information is firstly constructed,
and the weight coeflicient of the model is calculated using the concept of relative entropy. The 1D-OTSU pre-searching
strategy is then adopted to improve the efficiency of the algorithm. In addition, a 2D threshold segmentation strategy
is proposed to ensure the continuity of the edge. By applying images from the RKSSS, the proposed method is tested
and compared with other typical methods. The results demonstrate that the proposed method can make a promotion in
detection rate and false alarm probability with robustness, and is available to detect the abnormal condition and to extend
operation cycle of the rotary kiln.

Keywords: rotary kiln; rotary kiln shell scanning system; edge detection; abnormal conditions dentification; relative

entropy; pre-searching strategy
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