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Summary

A automated noncontact weighing system for pigs consisted of a CCD-type video camera and
10 photo sensors connected to a computer. In the experiment, 20 pigs(Large Yorkshire X
Landrace breed), weighing from 95kg to 115kg were used.

Pig’s original image data was transformed to a binary image, an image excluding head and tail
portion from the whole binary image, and the area of pig was calculated. Then pig's volume was
calculated by multiplying the area by the body height measured with photo sensors.

The correlation equation between the above volume(x) and pig's weight was y = 0.0007 x -
9.2152(R* = 0.9965). Performance of a automated noncontact weighing system for pigs was tested
with this equation. The results showed *0.65kg average error and 1.63kg maximum error. It was
concluded that performance of a automated noncontact weighing system is excellent.

(Key words : Pigs, Weight, Weighing system, Image analysis)
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Table 1. Specifications of the noncontact weighing system and weighing scale for pigs

3
s

ltem Model Specification
Video input 3 multiplexed NTSC/PAL/RS-170
Processing Real-time scaling and image clipping
Frame D313 [ljesolution Color level - 24bit Spatial ~ 640480
grabber rame grab speed 1/30s
Memory No one-board memory, .
uses PC system RAM for image storage
Display Uses PCI display card for display
Image sensor 1/3" IT color CCD
Pick-up device 768(H) X 494(V)
Scanning 525 line / 60 fields / 30 frames
Horizontal frequency | 15.734kHz
CCD camera | WV-CBP410
Vertical frequency 59.94Hz
Resolution 480 TV-line
S/N ratio 50dB
Electronic shutter 1/60~1/15700 (Ostep)
Channel 4 TTL inputs and outputs
Multtl)-of:rr;ctlon PCI-9118 Output voltage }1:1(1);1 11:44:2 g;/’o\r;/,[ axMa?(S\S/ sv
Driving capacity L(_)w : fox. +0.5V at 8.0mA(sink)
High : Min. 2.7V at 0.4mA(source)
Sensing displacement | 700mm
Response time Ims
Photo sensor | BX700-DDT | Material opaque, translucent, transparent
Light source Infrared radiation diode
Type Direct mirror type
Type Loadcell 1 type
Max. 1500 kg
Weighing scale; BS-700F Min. 0.5 kg
Size 1450 X 2550 mm
Display Digital indicator
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Fig. 1. Photo sensors for measuring height
of the pig's back and stomach.

Computer

Fig. 2. Noncontact weighing system for
pigs.
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Fig. 3. Image processing methods.
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Tabie 2. Height of the back and stomach of a pig measured with photo sensors

Height Sampling time (0.25 sec)
Sensor
mm) | 112 |3|4|56|7]8|9]10]|11]12
PS 1 840 0 0 0 0 0 0 0 0 0 0 0 0
PS 2 800 0 0 0 0 0 1 1 0 0 0 0 0
PS 3 760 0 0 0 1 1 1 1 1 0 0 0 0
Back T
PS 4 720 0 0 1 1 1 1 1 1 1 0 0 0
PS5 680 0 1 i 1 1 1 1 1 1.1 0 0
PS 6 640 0 1 1 1 1 1 1 1 1 1 0 0
PS 7 360 1 1 1 1 1 1 1 1 1 1 1 0
PS 8 320 0 0 i 1 i 1 1 1 1 1 i 0
Stomach
PS 9 280 0 0 1 1 0 0 0 0 1 i 1 1
PS 10 240 0 0 1 1 0 0 0 0 1 1 1 1
AEY Azl AZ g FAM 7MY E 120
58 #Haste  AEAEd 742.2mm
L s
(sampling time-height; 2-680, 3-720, 4-760, e
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Azl AZE & FAA M AL gtse 3
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Fig. 4. Relationship between the volume
and weight of pigs.
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