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Abstract

The traditional counting of cattle and sheep relies mainly on manual statistics, which is
time-consuming and laborious. Aiming at this shortcoming, an automatic statistic method of cattle
and sheep based on level set is presented by using high resolution image obtained from airship.
Firstly, using the level set method to classify the image of cattle and sheep, according to the simple
features of color, area, aspect ratio and so on, and remove the sundries and extract the part of cat-
tle and sheep in the image. Then, the number of cattle and sheep is extracted by the number of
connected domains. Experiments show that the method is simple and effective.
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Figure 1. Circling results of level set
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Table 1. The error table of the level set algorithm
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Figure 2. Extraction of cattle and sheep
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Figure 3. Sundries culling
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Figure 4. The original diagram and the result diagram of the five groups of experiments
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Table 2. Comparison between artificial counting and automatic counting of cattle and sheep

F 2. FFEMATHEF BRI

FEAMS EIEAIES AT+ HuA B3hiH U HEA FAXFIRE /%
1 ¥ 80 81 1 1.25
2 ¥ 193 189 4 2.12
2 3 2 1 3.125
3
¥ 29 29 0 0
4 + 75 77 2 2.67
5 4 113 117 4 3.54

X s Him B AT AR E B AT HERR N b ORI R G A it IR sl RnE 2 pos.

ME2 aTEH, BTG RS NS R, BORHR R 2 3.54%, S/MEXTRZE N 1.25%,
RIS R ZE N 2.541% X UEIRZE EE M T 2N FA RS &, 10 ARV, iR git
57, BB HAB ST A= TR AR B A Bl — LA R S ) R e A SRS, BNl sz = 4a giit Rt
2Rk — 2T T 5 AEZNG S5 RMXHR Z LT RVFIRZE 5%, 11 HAESEERIAFEA KA
Tt HAXRZEEERT AR 2, FreliziniEm B sh it S R2 AT, 1 Hik 2

T AR L
4. &5t

AT BT ETTE, - T DB BRI 5%, IRl 5 HSbreREREIG
BEAT Y, S5 RBWIA SR M AR AT, W A S BA F1GTh . (HIEL ISR AR LS
THEREER, BB A 2 A — e 54 AU A 555 . 5US TG 77 B IX S0 A 3K AT

SR 53 AT DX 3
ESWH

H X HRFIERE SRS 41571369); HEARHGHHIHH (S 2016-NK-138); B GIH RSB

J1EE I AR S 3 (BHA28) (95 025185305000/143) .

DOI: 10.12677/airr.2018.72006 60 PNER ST IR YN


https://doi.org/10.12677/airr.2018.72006

REHR %

SE K

(1]

(2]

(3]

[4]

(3]
(6]
(7]

(8]

[19]

[20]

(21]
[22]
(23]

[24]
(23]

[26]

[27]

(28]
[29]

Petushi, S., Katsinis, C., Coward, C., et al. (2004) Automated Identification of Microstructures on Histology Slides.
IEEE International Symposium on Biomedical Imaging: Nano to Macro, Arlington, 18-18 April 2004, 424-427.
https://doi.org/10.1109/ISB1.2004.1398565

Fang, B., Hsu, W. and Lee, M. (2003) On the Accurate Counting of Tumor Cells. [EEE Transactions on Bioscience, 2,
94-103.

Thiran, J. and Macq, B. (1996) Morphological Feature Extraction for the Classification of Digital Images of Cancerous
Tissues. BEEE Transactions on Biomedical Engineering, 43, 1011-1020. https://doi.org/10.1109/10.536902

Smith, S.M. and Brady, J.M. (1997) A New Approach to Low Level Image Processing. International Journal of Com-
puter Vision, 23, 45-78. https://doi.org/10.1023/A:1007963824710

FERLL, SIS, R ID AR SIR[T]. HHEALN, 2009, 29(6): 233-235.
XISE, AL, X, 36T 0k SUSAN  FE B G0 SR BIUEVE D). ot EALE R, 2009, 25(3): 303-304.

Yang, X.F., Huang, Y.M. and Li, Y. (2010) An Improved SUSAN Corner Detection Algorithm Based on Adaptive
Threshold. 2010 2nd International Conference on Signal Processing Systems, Dalian, 5-7 July 2010, 613-616.

FAZRD, Eorgg, XE, & T EBAEREE B ST EOTR LILSEL). B R AR S AR, 2003, 18(4):
460-464.

Corkidi, G. and Diaz-Uribe, R. (1998) COVASIAM: An Image Analysis Method That Allows Detection of Confluent
Microbial Colonies and Colonies of Various Sizes for Automated Counting. Applied and Environmental Microbiology,
4, 1400-1404.

B, TEH. —MES M BG5S 720 A E B RETE 5, 2005, 10(6): 736-740.

TKREY, TRRE, & MTEINHEULI]. (EREER S RIEIA, 2005, 24(3): 9-61.

R, TR AR, TR, T/ NEAR ) TR AE WA B ZRANI]. RERZFR: RS TREEARNR,
2002, 35(2):151-154.

e, Em, PN, 2 FETRIESEE NS YRR BB EIER ). RHLIEEER, 2005, 36(3): 95-98.

Kk, 1RF, fREeAE, 5 ETERCEMEM B3 BEoR[I]. N8k, 2004, 39(5): 34-37.

FRM. ETF ARM RIEE T RLGHIWIR[D]: [Hit22A08 50 K& HRRE, 2012,

FTut, ER, FRAL, %5 T BURAL IR R W B & vH BOTERRFE ], Al 5458, 2008, 35(3): 38-41.

Mukherjee, D.P., Pal, A., Sarma, S.E., ef al. (1995) Bacterial Colony Counting Using Distance Transform. Interna-
tional Journal of Bio-Medical Computing, 38, 131-140. https://doi.org/10.1016/0020-7101(94)01043-Z

FEH, KR, Hre, & ETEGOEERPEE BT RRSMUE R[] FEILG T, 2006, 34(2):
40-42.

Bewes, J.M., Suchowerska, N. and Mc Kenzie, D.R. (2008) Automated Cell Colony Counting and Analysis Using the
Circular Hough Image Transform Algorithm. Physics in Medicine and Biology, 53, 5991-6008.
https://doi.org/10.1088/0031-9155/53/21/007

Chen, W. and Zhang, C. (2009) An Automated Bacterial Colony Counting and Classification System. Information
Systems Frontiers, 11, 349-368. https://doi.org/10.1007/s10796-009-9149-0

JERIBH, EET, BREEME, BOROR. BT AR KA T UG A SR BI0]. B4k, 2014, 25(7): 1570-1582.
SR, PEE, W, BEEY, fkk. BT HRKFEN S BARFERII]. TR, 2007, 30(1): 120-128.

Wang, B. and Gao, X.B. (2009) Automatic Image Segmentation Using Sequential Level Set Method. Journal of Sofi-
ware, 20, 1185-1193. https://doi.org/10.3724/SP.J.1001.2009.03541

LET, DB, BT OO AR KPR X IAE K R G 5 B R ], R, 2012(8): 1659-1663.
K, RBEE, DIER, BEE. BT LI BUR R E FAR A M FL[I]. BT LR, 2006, 32(4):
29-65.

BedE N, AR, R R, BT RGN R A S B shit BT vk R ST SRR EM R SRR, 2007, 26(4):
24-28.

TEHkHk, SKIETE, KA, WO, BT X &AM FUIR S A BB R EE S L[], R BE 2 B
&£, 2011, 28(2): 2467-2470.

Ok, RBE, R, ETHEEEESENAOAM ST BRI, 2017, 31(2): 51-55.

FALNE, TR, kIR, VREAN. ZERG 2 BARXKIERAR S AU RHER ], THESER, 2006,

DOI: 10.12677/airr.2018.72006 61 PNER ST IR YN


https://doi.org/10.12677/airr.2018.72006
https://doi.org/10.1109/ISBI.2004.1398565
https://doi.org/10.1109/10.536902
https://doi.org/10.1023/A:1007963824710
https://doi.org/10.1016/0020-7101(94)01043-Z
https://doi.org/10.1088/0031-9155/53/21/007
https://doi.org/10.1007/s10796-009-9149-0
https://doi.org/10.3724/SP.J.1001.2009.03541

REHR &%

33(3): 18-20.
[30] FE=, T8, ET S0 RS EEAKME S 7% rh[J]. RN LR SR, 2008, 44(14): 172-174.
[31] Eif, &2, #T Matlab EA = EIGAEBIAT]. HHELIEIE, 2010(284): 135-136.

[32] & Fr, BRI, R, PR 46 R IKFESBUERHE R BSUAZANI]. B33k, 2014,
40(6): 1156-1164.

LY
Hans Xt
RIS B B P A 2K
1. FTHF-51M BUE http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJID
THIFIERHEESE: [ISSN], K AT ISSN: 2326-3415, RIA] A

2. FTHFHIM B T http:/cnki.net/
L« bRSCRkEE” #EN, BN ERE, B A

hEE S http://www.hanspub.org/Submission.aspx

HATIMEFE : airr@hanspub.org

DOI: 10.12677/airr.2018.72006 62 PNER ST IR YN


https://doi.org/10.12677/airr.2018.72006
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:airr@hanspub.org

	Automatic Detection of Cattle and Sheep in High Resolution Images Based on Level Set
	Abstract
	Keywords
	基于水平集的高分辨率影像牛羊自动检测的方法
	摘  要
	关键词
	1. 引言
	2. 研究方法
	2.1. 图像分类分割
	2.2. 牛羊提取
	2.3. 杂物剔除与牛羊统计
	2.4. 牛羊统计

	3. 实验结果与分析
	3.1. 图像分类分割实验
	3.2. 牛羊提取实验
	3.3. 杂物剔除实验
	3.4. 牛羊数量统计实验

	4. 结论
	基金项目
	参考文献

