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Estimation of chicken body size based on point cloud
edge smoothing and biometric features
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Abstract: [Objective] To address the issues of edge jitter in chicken point clouds, feather redundancy and
challenging feature point extraction in chicken body size estimation using depth cameras, this paper proposes a
method combining point cloud edge smoothing and biometric-based feature point extraction for mult-position
estimation of chicken body size. [Method] Firstly, the point cloud was preprocessed by direct filtering,
statistical filtering and other methods to reduce the impact of background and noise on the target. Secondly, the
edge was constrained by the spatial change of point cloud, and the edge was smoothed by continuous multi-
frame sequence changes, so as to reduce the interference of edge jitter on the extraction of body measurement
points. Thirdly, the biological characteristics of the processed point cloud were analyzed. Combined with the

edge algorithm based on neighborhood analysis, the RGB image was fused and the feature points were extracted
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by Canny edge detection, Hough transform and other methods. Finally, the chest width, semi diving length and

tibial length were estimated according to the feature points. [Result] The test results showed that the average

error of estimated chest width was 6.64%, the average error of tibial length was 5.93%, and the average error of

semi diving length was 3.34%. The average calculation time of body size per frame image was 8.8 s.

[ Conclusion] The algorithm of this paper can provide a technical reference for chicken body size measurement.

Key words: Point cloud; Chicken; Body size; Edge smoothing; Biological characteristic
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Fig. 2 Schematic diagram of data acquisition platform
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Fig.3 Schematic diagram of three body scales of chicken
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Fig. 5 Schematic diagram of pretreatment effect
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Fig. 6 Edge silhouette of continuous frames
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Fig. 10 Schematic diagram of edge algorithm

11 FIBREPSTBEREE
Schematic diagram of point cloud edge with tail
feather removed

Fig. 11

I EVE B AU A A BUE RS B, 75 aE— 2D 0 4
BBt FEXS RN R HL, HARZRBOA: #Lah N
AW, 2 59 50 B 2P Ja i XS RS, WE S R
AR PR R B, I i S A O IR
AR BE () L, 19 3 AE f B L N B o0 2 1 A
RUAEFE ERCERHEECH SR (B 12).

1 H) = pe(y) ,
ri(x) = pe(x)
XA, r BRI BT A 5B 2, ri(x) s r(y) 73 0 A 1
KO xy y B, BT Cope J9 5 R D pe(x) S

Pey) BRI CXT L) x. y M8, tHEARIF:

6; = tan

®)

1 i=0
Pe=—2 > miri s (6)
M n

X, M AR EE, m AR, MRS & S
Bl m)TEN 1.



624 Hepg Ll K5 224k (https:/xuebao.scau.edu.cn/zr/hnny_zr/home)

44 3%

i il

a: O PR s 1 B
a: Schematic diagram of centroid extraction contour
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Fig. 12 Upper contour of point cloud
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Fig. 14 Schematic diagram of point cloud chest width
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Table1 Camera index data
H b3 #/m ZhHET /% % TR /% S AR ZE R R e FEvEAn
Target distance Z axis accuracy Fill-rate Plane fit error Subpixel RMS error Health-check (HLC)
0.20 99.76 100 0.26 0.03 0.04
0.25 99.67 100 0.17 0.03 0.05
0.30 99.55 100 0.29 0.03 0.04

1) F@insig 2k R BT @S F IR EMERF BIEGETH, S LD T0.18A A% FE NP raMmiuks;2) HLCA T
B EARAUR B AL, B HLC<0.258F, A A AaALag iR B A st TEUF R &
1) Sub-pixel RMS error indicates the number of pixels occupied by the noise fitting the local plane to the depth value, and if it is

less than 0.1, it is considered that the noise does not affect the camera state; 2) The HLC is used to measure the depth performance of

the camera, and if HLC is less than 0.25, the depth performance of the camera is considered to be in a good state
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scanning method
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b: Grid division method
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(based on nearest analysis)
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The boundary points of figure a—c are 800, 648 and 679, respectively
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Fig. 17 Results of different boundary algorithms
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Table 2 Body size data of chicken

{9 {E /cm Estimated value

mﬂ%'fﬁ/ cm Measurement value

}ij 19 95 [IE8S KK i 5% 5SS EREVISN tls
Chest width Shank length Half-diving depth Chest width Shank length Half-diving depth

1 8.11 7.58 36.46 9.2 7.2 38.5 8.1

2 7.51 8.53 33.53 7.6 7.7 33.9 8.3

3 7.17 7.80 35.54 7.6 7.6 354 132

4 6.87 7.57 34.12 7.3 7.9 337 7.2

5 7.86 7.57 32.61 8.6 8.1 35.7 7.1
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