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Calibration Mode of Pig Growth Inspecting System Based on
Binocular Stereovision Technology

Fu Weisen Teng Guanghui
(College of Water Conservancy and Civil Engineering , China Agricultural University, Beijing 100083, China)

Abstract

To inspect weight and growth of pigs in real time, an web-based inspecting system based on
binocular stereovision technology was developed. Hardware and software related to this inspecting
system were established in laboratory condition. The calibration algorithm with non-linear camera
model and coordinate inspecting arithmetic based on least square methods was developed. Calibration
mode about different numbers, parts and rotating angle of the calibration board images was collected
and the inspecting results were analyzed. Results showed that more than 19 calibration board images
should be used to get steady system parameters. Collecting the calibration images in all parts of
inspecting zone could improve the inspecting precision. There was no obvious difference in inspecting
precision at different rotating angle, but a large rotating angle was not conducive to extract all

coordinates of the calibration points.
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Fig.1 Software frame chart of pig growth inspecting system
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Fig.2 Hardware scheme of inspecting system
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Fig.3 Extracting of calibration points on chessboard images
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Tab.1 Calibration results of left cameras

N F/RE F, /4% C, A3 % 0% y ks b P2

1 4016.52 4 553.60 —187.35 910.35 0.540 20 —2.196 30 0.107 60 —0.000 30
3 53.40 58.22 304.27 277.47 —0.000 80 0 —0.000 50 0.000 20
5 80.68 87.92 346.90 283.34 —0.001 60 0 —0.000 70 0.000 30
7 101.10 110.07 341.49 296.29 —0.002 30 0.000 10 —0.001 10 0.000 50
9 97.19 105.80 343.77 299.77 —=0.002 00 0.000 10 —=0.001 20 0.000 50
11 94.17 102.55 345.56 293.66 —0.002 00 0.000 10 —0.001 00 0.000 50
13 100.45 109.41 346.39 290.16 —0.002 30 0.000 10 —0.001 00 0.000 50
15 1419.82 1552.21 417.90 248.69 —0.363 60 1.13510 —0.004 20 —0.005 80
17 1284.15 1401.92 389.97 262.78 -0.29310 0.989 70 —=0.006 70 —=0.001 20
19 1309.47 1428.30 382.15 276.17 —0.309 20 1.218 80 —0.009 60 —0.000 30
21 1362.50 1486.36 384.96 276.42 —0.346 30 1.459 90 —0.009 80 —0.001 40
23 1478.93 1613.19 391.73 280.41 -0.39220 1.821 30 —=0.011 00 —0.002 00
25 1622.31 1769.38 398.53 285.83 -0.476 30 2.542 10 -0.01300 —0.003 80
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Fig.4 Effect of calibration board images numbers to
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Tab.2 Absolute error of detecting results in different zone

mm
s
2
HF KT KR b AW
1 7.04 2.76 5.08 10.44 4.37
2 4.21 2.41 4.59 6.06 3.70
3 7.77 5.82 7.81 6.62 6.65
4 4.27 2.69 4.84 3.55 3.74
4.92 3.06 5.12 1.72 4.17
6 5.99 4.07 5.43 6.90 6.46
7 4.33 5.62 6.99 6.15 5.65
8 4.21 4.74 6.41 5.48 5.32
9 4.46 2.61 4.07 4.88 3.53
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Tab.3 Detecting results characteristic in different zone

mm
(VAL TR AR
B8
HTF T ik HE 20y
bR 1.36 1.35 1.22 2.41 1.21

RER/ME  4.21 2.41 4.07 1.72 3.53
WERKME  7.77 5.82 7.81 10.44 6.65
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Tab.4 Absolute error of detecting results in different angle

mm
i e /()
75
0 15 30 45 60 75

1 4.74 4.74 5.01 4.71 5.12 5.81
2 4.20 4.18 4.44 4.28 4.61 5.04
3 7.28 7.52 7.45 7.25 7.81 8.48
4 4.42 4.37 4.66 4.54 4.87 5.28
5 4.77 4.72 5.04 4.89 5.27 5.67
6 6.56 6.30 7.16 6.42 7.41 8.53
7 6.31 6.29 6.01 6.32 6.93 7.66
8 6.12 6.08 6.36 6.39 6.77 7.28
9 3.86 3.86 4.17 4.05 4.44 4.95
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Tab.5 Detecting results characteristic in different angle

mm
FRAEMBERE f % /()
E 244
0 15 30 45 60 75
i 1.2 1.24 1.20 1.16 1.31 1.46

RERKIE 7.28 7.52 7.45 7.25 7.81 8.53
RZik/ME  3.86 3.86 4.17 4.05 4.44 4.95

4 L5RIE

TEFE T X H BLAE A BRI R GE b s 15X



s

RRAR A5 2T RUH BUSEEOR A3 A K I R e s i

227

JE T SE BRI (R L Bn e BOBCH A B R £
JEE AR TR 5 W) 28 G b E 2 KU A 1k RS DR 2
SER R AR E R PR B TR 19 15 DAL REAS
FHE FEBARE IR HLIN SN SR, HAERI RS
] AR SR AR A Al P18 ) T B o AR e A R T

BEAN AR AS [ JE 4% 5 2 RV X 28 8 ) e 28 A
DA BE R AN K (S BRaieAF rh A 8L, b R PR Y
TG AN T 58 A PRI R RE A A, DRI S B 2
FHRHLSH, n] DR SR — SO e % 1 BB/ b i
BB 1%

Whittemore C T. An approach to prediction of feed intake in growing pigs using simple body measurements[ ] ]. Agricultural

Doeschl A B, Green D M, Fisher A V, et al. The relationship between body dimensions of living pigs and their carcass

Whittemore C T, Schofield C P. A case for size and shape scaling for understanding nutrient use in breeding sows and

Doeschl A B, Whittemore C T, Knap P W, et al. Using visual image analysis to describe pig growth in terms of size and

White R P, Schofield C P, Green D M, et al. The effectiveness of a visual image analysis (VIA) system for monitoring the

Brandl N, Jorgensen E. Determination of live weight of pigs from dimensions measured using image analysis[ ] ]. Computers

W, EOE , 220, 5 LTI BRI B AR A R R T f9 L S [ ] gk T #2244 ,2006,22(2) : 127 ~131.

Yang Yan, Teng Guanghui, Li Baoming, et al. Measurement of pig weight based on computer vision[J]. Transactions of

Fu W, Teng G. Web-based method for inspecting the pig body size and height using binocular stereovision technology[ C] //

5 £ X #

1

Systems, 1995,41(7) :235~244.
2

composition[ ] ]. Meat Science, 2005,70(1):229~240.
3

growing pigs[J]. Livestock Production Science, 2000,65(12):203~208.
4

shape[J]. Animal Science, 2004,79(4):415~427.
5

performance of growing/finishing pigs[J]. Animal Science, 2004,78(4):409~418.
6

and Electronics in Agriculture, 1996,15(8):57~72.
7

the Chinese Society of Agricultural Engineering, 2006,22(2):127~131. (in Chinese)
8

Livestock Environment VIII. ASABE Publication Number 701P0408. Iguassu Falls, Brazil., 2008.
9 EAE, 5K IE A VAU —— S B S A [ M U Bl AL, 1998.

10 BURKFEF. BUrBRUR A B[ M] . b et o 7ol H A, 2001 .

11

XUHAT, TAEFE. OpenCV ZRE - SR (M. Jbat AL RUIT A AR R Rk, 2007

R N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N A

(L3 255 Tn)

3

TREAN, R BN, REEY KBNS SW T B R SOETT R L], 63 5001 708, 2006,20(5) :
887~890.

Zhang Xijie, Li Minzan, Cui Di, et al. New method and instrument to diagnose crop growth status in greenhouse based on
spectroscopyl J ]. Spectroscopy and Spectral Analysis, 2006, 20(5): 887~890. (in Chinese)

Bk VA AR BN R R SE (], AR 5 TR 2224k , 2004, 12(3) : 328 ~332.

Yang Shuping. A measuring technology for normalized difference vegetation index [J]. Journal of Basic Science and
Engineering, 2004, 12(3):328~332. (in Chinese)

TR, B, TN, 55 R MR M 25 S 20 agmanz [J]. gl pLg2E4R ,2008,39(4) :108~111, 116.

Qiao Xin,Ma Xu, Zhang Xiaochao, et al. Response of coronary spectrum on chlorophyll and K information of soy[]].
Transactions of the Chinese Society for Agricultural Machinery, 2008,39(4):108~111,116. (in Chinese)



