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Fig.1 Schematic of overall attenuation measurement system
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Table 1 Specifications of light sources and detector
i H A K /nm h#/mwW i
400 30 L400R-04
N 625 40 L625-04U
850 45 L850-04T
940 85 ELD-940-525-1
B 200~1 100 UDT-20UV
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Table 2 Variety and physical properties of cottons used in study
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Table 3 Planned and obtained cotton moisture levels in study
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J5/%
5.0 37.0 20 5.6
5.0 37.0 30 53
o 7.0 67.0 20 7.1
Wbl F26%5
7.0 67.0 30 6.9
10.0 88.5 20 9.4
10.0 88.5 30 95
5.0 37.0 20 5.8
5.0 37.0 30 5.6
L 7.0 67.0 20 725
HE703
7.0 67.0 30 7.1
10.0 88.5 20 9.8
10.0 88.5 30 9.4
5.0 37.0 20 5.1
5.0 37.0 30 54
7.0 67.0 20 73
1293
7.0 67.0 30 7.1
10.0 88.5 20 9.6
10.0 88.5 30 9.7
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Fig.2 Cotton samples clamping device
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Fig.3 Relationship between percent attenuation and cotton fiber
mass density
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Table 4 P—values for testing significance of terms of regression model

T H L400R-04  L625-04U L850-04T  ELD-940-525-1
b 0.8275 0.0001* 0.3793 0.2178
Bk 0.8268 0.0294* 0.1374 0.1485
SRk 2 0.1682 0.0180* 0.7895 0.7793
ST 0.0001* 0.0001* 0.0001* 0.0001*
SRS R 0.0826% 0.6689 0.0821%* 0.7365
i Eﬁgxgm 0.1385 0.9753 0.2578 0.7524

JOU S5 <

K 0.1264 0.1865 0.1697 0.6347
L 0.2655 0.7854 0.6587 0.2457
JESEERE  0.5487 0.2487 0.2487 0.1247

e K EFEP<O0.1).
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Fig.4 Relationship between percent attenuation and cotton fiber
mass density for NIR940

2.2 MEAEBEST

I M NIR940 JEUR (K TR WR A Z AL 5K
R MRS R DL SRR FE g, IF H R AR 58 1) 3
IRIEFE (2120 65%) DRI A FH A 21 4 Joi 2 %5 % Al
HIEAR YR . R 5 B Ee A s T LU R A i

RO, Wil 5 FiR.
K2 TRREFEERIERNEREER

Table 5 Light attenuation for cotton fiber with various mass

density
s O] g, L | e, | SO,
19 2.00 57 6.11 76 12.00
21 2.70 57 6.68 77 11.20
25 2.90 59 6.40 79 13.60
31 3.00 60 6.90 80 13.20
39 3.90 62 7.03 85 15.00
40 3.50 62 7.20 86 14.03
45 3.90 66 7.90 86 16.50
45 4.30 66 8.80 87 14.90
45 5.00 66 8.89 87 15.00
46 5.37 68 8.60 91 15.80
47 4.70 68 10.80 91 19.10
50 6.11 70 8.90 92 18.60
50 6.16 70 9.30 93 20.40
51 4.90 74 9.40 95 19.10
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Fig.5 Different way of regression fitting situation figure
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Table 6 Summary of model and parameter estimate

» o g SHAHE
P 2 Fi AR 2 Pt W 3 » 3
21k 0.892 363.618 1 44 0.017 -5.272 23.000
baRg 0.741 126.081 1 44 0.011 14.938 10.844
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= 0.978 811.385 3 42 0.001 0.406 12.770 -21.508 31.180
oS 0.921 510.435 1 44 0.004 16.679 1.436
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2.3 MERZNAYR
SEREAE BT LM (940 nm) YUt 52 1A i i & % >xw
B2 (R RE AT, SR s R 3 YL [1] kM, Tk3CHE, 7Ki&. CASE IH2555 SEHRHL A Shill ™~ %
I, 1B FRLE I PR R, i IAMEPILAM R]. 2002
WA AL TR P AT ety (2] 00 R R R AR CRIPUARARR
EE"]?}HU%{E%E;{EZFQE@&%&D 6 . *%?QJE‘JUUIJ ilwiﬂ,‘]%ﬁbfi[‘]] RAEKE2E R HARBIER, 1999,
BRIV IR 2 6.1%. 20(4): 365=372. |
Liu Renxue, Jin Feng, Lu Zengxi, et al. Novel method for
14r metering of mass flow rate of gas solid two phase flow[J].
:(2) : - . Journal of Northeastern University: Natural Science, 1999,
gt R . . 20(4): 369—372. (in Chinese with English abstract)
LT R ‘. I’, (3] W%, AT, WOCkE, . ARESEYEST 4 R L 4y
b I ¢ ¢ HJPIE). A TSR, 2010, 26(14): 11—15.
i 0 t t t t t y f ! Kan Daohong, Li Daoliang,Yang Wenzhu, et al. Cotton
= R0 30 40 50 60 70 80 90 100 . . . .
i image segmentation method for online foreign fiber
ok o o MM inspection[J]. Transactions of the Chinese Society of
sk O ] . * o’ Agricultural Engineering(Transactions of the CSAE), 2010,
-0 . 26(14): 11 —15. (in Chinese with English abstract)
2 S % [4] Yong Yan. Mass flow measurement of bulk solids in
B2 AN FRENA pneumatic  pipelines[J]. Measurement  Science and
Fig.6 Model measurement error distribution Technology, 1996, 7: 1687—1760.
[5] GREZWk, 7RI, BRICHE, & OCREHUNT KA RES
3 & it KEFR ARSI FELT]. A HUEAR, 2005, 36(5): 95—98.
RIS oo Yo et thns Vs . bl
‘{Iﬂ‘lj‘i’ ﬁﬁﬁﬁlﬁ%ﬁ%ﬁtﬂﬂﬁ%{iﬁﬁ#ﬁ‘ﬁ IR - the cotton picker[J]. Transactions of The Chinese Society of
WK B H LU T S i Agricultural Machinery, 2005, 36(5): 95—98. (in Chinese
1) AR 't e T Ul % 5 ) A 0 3 TR PR R I3 G R ] with English abstract)
S, NIROAO JGI AT IR Semhe e, I TAFRAE 6] Hascke, itize, BUBE, . JETOLRAHTORIE 1
i AT 7K 3R KA LT Y AR B BOE R TR, AR TAEER, 2009, 25(10):
2) BIFFTHH IR I D6 e Tl A 5 R 4T 4 i i 186—192.
B AN R A B E T Yang Wenzhu, Li Daoliang, Wei Xinhua, et al. Selection of
3) ST AR SR AIASE S KR K RIRRET4E, NIR optimal band for detecting foreign fibers in lint cotton using
940 YA AT LLIE ik BB 1E 7 FE O £ B R A A AR spectroscopic  analysis[J]. Transactions of the Chinese
oA, I Ae R R A B[R Society of Agricultural Engineering (Transactions of the
4) NIR 940 75 25 5 55 i Jo v ) B 40t 2= 3l o [ aCbSSz;fc);)2009, 25(10): 186—192. (in Chinese with English
FARRLH p o R B v T A ST Y [ R, [71 Moodyth, Olsonmw, Helming S L. Ag leader technology
F L6 NIR 940 %737 fig 77 5 5m IG IR o insight cotton yield monitor[R]. USA: 2007.
5) AEANFRIRBAE AR ARPEKFACERIARFER 8] Bifh, D%, 50, %5 Insight #4677 bW IR 45 20

SRR OUT, FAITL /e (NIR940) kR
KAk SR AT A s R, I (AU 4 B g = Rl
TR TR FH Ol 206 3 3 e A AT M 1 4 o 2 %% (1l 2 2
Rohlr, MMEMBE RECH 0978,

BT[], BuRNRlE, 2010, 38(30): 17208—17210.
Chen Wei, Ma Rong, Lu Shuai, et al. Insight cotton output
monitoring system and application study[J]. Journal of Anhui
Agricultural Sciences, 2010, 38(30): 17208 — 17210. (in
Chinese with English abstract)



258

Ak TREZAAR

2012 4F

(9]

[13]

[14]

RN, REEE, ErZR. SRR T ZL AN G A
AFREUMHT]. AN TREAIR, 2008, 24(6): 169—173
Li Guifeng, Zhao Guojian, Wang Xiangdong. Nondestructive
measurement and fingerprint analysis of apple texture quality
based on NIR spectra[J]. Transactions of the Chinese Society
of Agricultural Engineering(Transactions of the CSAE), 2008,
24(6): 169—173. (in Chinese with English abstract)

George Vellidis. Cotton Yield Monitor
Accuracy During Steady-State and Step-Input
Conditions[C]// An ASAE Meeting Presentation, 2005.
Selcuk Arslan, Feyzi Inanc, Joseph N Gray, et al. Computers
and electronics in agriculture[J] Measurement Science and
Technology. 1999, 26(200): 65—80.

J, SRR, Ak, 2R OGRS A P AH G
WORE LA B AL [T]. T AL DR, 2003, 23(1):
185—188.

Zhou Jie, Yuan Zhenfu, Cen Kefaet al. Measurement of
particle two-phase  flow by optical
cross-correlation method[J]. Proceedings of the Csee, 2003,
23(1): 185—188. (in Chinese with English abstract)

PUCH), REA . FHEMGILEHIRBRCE =), L
AR 2E R ALM]. 2005: 45—50; 78; 80.

ST, T, U, % TR MR L
RIS 644, 2008, 28(3), 624—626.
Liu Huanjun, Zhang Bai, Zhang Yuanzhi, et al. Soil
taxonomy on the spectral
characteristics[J]. Spectroscopy and Spectral Analysis, 2008,
28(3): 624—626. (in Chinese with English abstract)

Instantaneous

velocity in

basis of reflectance

[15]

[16]

[17]

[18]

ki, SREM, KICHE, GFFETREILT B RS
PR R AT[I]. T EARNR AR, 2003, 8(6):
18—22.

Zhang Man, Zhang Yan’e, Zhang Wenge, et al. Error analysis
of yield data from cotton picker yield monitor system[J].
Journal of China Agricultural University, 2003, 8(6): 18 —22.
(in Chinese with English abstract)

AR, RE, PRI, MR AR A R Y
WEHII]. WL R4 T2/, 2005, 39(2): 180—184.
Zhao Menglian, Wu Xiaobo, Yan Xiaolang. Development of
low velocity gas flow sensor[J]. Journal of Zhejiang
University: Engineering Science, 2005, 39(2): 180—184. (in
Chinese with English abstract)

o, AREE, SRR, A il A PR R A AR
HYERERB[]. AMBURAR, 2009, 40(44 T 1): 52—56.
Wang Bo, Li Minzan, Zhang Chenglong, et al. Development
of grain flow system[J].
Transactions of the Chinese Society for Agricultural
Machinery, 2009, 40(Suppl.1): 52—56. (in Chinese with
English abstract)

JifR, WEM, KRAME, A PAT R R USRI R AR
i I SER )], ARMEAUA4, 2006, 37(6): 102—105.
Zhou Jun, Miao Yubin, Zhang Fengchuan, et al. Field testing
of parallel beam impact-based yield monitor[J]. Transactions

sensor for yield monitor

of the Chinese Society for Agricultural Machinery, 2006,
37(6): 102—105. (in Chinese with English abstract)

MR, i X AR K as 5T [D]. iy RilEsdil
K25 2009.

Optimization of optical measurement model for
mass density of cotton fiber

An Guanghui!, Ma Rong*, Lu Shuai?, Liu Yang 2, Lin Xinjie?
(College of Mechanical and Electrical Engineering, ShiHezi University, Shihezi 832003, China)

Abstract: The establishment of the detectible model of the cotton fiber mass density plays an important role in detecting

the cotton flow for the pipeline of the online measurement through the pneumatic transportation. In this paper, the basic

law of the light absorption was managed to study the attenuation of the cotton fibers for the light of the different
wavelength. The results showed that changes of breed, moisture and ambient temperature had no significant relationship

with the test results, when the near-infrared of the wavelength of 940 nm was selected as a light source. Therefore the

near-infrared of the wavelength of 940 nm was selected as the emitter and the mass density measurement system of the
cotton fiber was built. The decay rate of the light intensity of the cotton fiber was measured, the corresponding region of

the actual measurement of cotton fiber quality was combined and regression analysis was used to establish the detectible

model of the cotton fiber mass density. The validation results of the model demonstrated that the average error of the

measurement results reached 6.1%.This research lays a foundation for on line monitoring of cotton flow rate in cotton

pipe and developing sensors of cotton flow rate.

Key words: cotton fiber, water content, optical testing, mass density, attenuation rate



