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Design of the measurement method of cow body size based on bin-
ocular depth estimation

ZHAOQO Jianmin® , GUAN Xiaopeng
(College of Information Engineering, University of Science and Technology of Inner Mongolia, Baotou, Inner Mon-
golia 014010, China)

Abstract; In order to solve the tedious problems of traditional manual contact measurement with large
workload, relatively difficult measurement conditions and affecting the normal living habits of cattle,a
method for measuring cattle body size based on binocular depth estimation with target detection is pro-
posed. Firstly, the images are collected by a binocular camera, and the object detection algorithm
YOLOv5 (you only look once v5) is used to detect the feature parts of the body scale in the images,and
combined with edge detection and other algorithms to obtain the cattle body scale measurement points.
Secondly, the binocular stereo matching algorithm is used to transform the binocular two-dimensional
images into a spatial three-dimensional depth information map,and the three-dimensional coordinates of
the measurement points are read on the depth information map. Finally, the spatial Euclidean distance is
used to calculate parameters of the cattle body scale in three-dimensional coordinate system. A test plat-
form is built for the measurement,and the experimental results show that the measurement accuracy of
the method is higher than the existing related methods,in which the average relative error of body length
is 2. 4% ,the average relative error of body height is 5. 9% ,and the average relative error of the body
oblique length is 3. 3% , which provide a feasible demonstration for the measurement of cattle body scale.
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Fig. 1 Overall measurement plan diagram



S4B AR R T OO0 E BRI A A ARG B O ik 500t

2.1 BREHESAIKNTTE

F H CABM-SET %48 £, i)l 4 Faster-RCNN,
YOLOv3,YOLOvS £ 532 531 4 14 fA RURFAE AL 28 3o
SEES X, Faster-RCNN S # fE B 22 (mean average
precision,mAP)} 0.79,YOLOv3 #) mAP 4 0. 91,
W KT YOLO v5 #8 (imAP=0.95), H YOLO
v5 A EE P (14 Wi/s. NVIDIA 1080TI &),

+ 431 -

W, A T B2 B b A ) A DR R A SR
YOLO V5 £ %o i o BBER o 0 2 10 S35 3
fii. YOLOVS R4 3 A 32 5 2 i 350 4 41 1« Back-
bone,Neck Fll Prediction, YOLOv5s [ 2% 45 #4 [& 41
El 2 fis

A, Backbone ) 32 % T B /2 $& HUEMR 1 R AE
Kl . Neck i 3 %2 H 09 J2 19 2 F¢ 1F 4 F 35 W 4%

o -0 -
"1 coneat

mmmmm

&=

e
a8 o e ”-
s

B 2 YOLOvS M4 & E
Fig.2 YOLOVS network structure diagram

(feature pyramid network, FPN), M i 0] L) 55 47
o # A AR i 2 RO B AR, Prediction B9 /E M
J2 BEGRRAE SRLI0 | 0 A A= ok A 2 ) T

kN & 4 2 17 Backbone 45 iE £ B W 4% . Neck
FRAE AL PR ) 2% | Prediction 22 RO T, % 5 38 03 4E
e ] AE 1M ] (non-maximum suppression, NMS) Ji5 ,
B 6 28R RURRIE SR A (19 R .

ALY SR FRE AR F 5 2 Tntel 17-7700k, 32 G
M) CPU,NVIDIA GeForce GTX 1080TiX2

Box Objectness
0.09 0.09 —— results
0.08 oo
: 0.08
0.07 0.03
0.06 0.07

0.02

0.03
0 200 o 200 0

val Box val Objectness
0.08
0.030
0.07 0.06 /635
0.06 0.020
0.05
0.05 0.015

0.04 0.04 0.010 0.2
0.005 02
0.03

o 200 o 200 0

val Classification mAP@0.5

2,84 & Ubuntul6. 04, pytorchl. 6. 0,CU-
DA 10.1,

AR SR A M RUKRE AGE 5 57 A6 0 KR 4R L i IR
9 D IR L BIBENL T S U SR B RN BG IR . H bl 2 4R
B M5 5058 5k K AR & IR 562 k. BEAY I Zhda
ARIE R KN R 608X 608, B AUk 47 T 300 epoch
BV L B0 B2 > 2k 0. 001, K 4fs 4 Il 25 45 55 &1
B3 s, ML 3 o R 4 1 451 2k ek 48 BOX AT DL 7%
HL VR C AT 0. 03, 38 21 25 B b I i 2K

Classification Precision Recall

0.9 1.0
0.8

0.8
0.7
0.6 0.6

0.5

0.05

0.06 0.4 0.4
0.04 0.01

0.05 0.3

0.2
200 0 200 o 200

mMAP@0.5:0.95

0.8 =

0.6 0.4

0.4

0.0
200 0 200 ] 200

B3 HEKIIFERE
Fig.3 Data set training result graph
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Fig. 4 Image correction diagram
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Fig.S Stereo matching depth information map
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Fig. 6 Body size measuring point distribution map
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Tab.1 Comparison of manual measurement values and method measurement results of bovine body size parameters
Measured value /cm Detected value /cm Relative error /%
Serial  Deflection
number angle /* lI:r?Sl}il Height oﬁﬁgze l}egr?gyh Height ()Eﬁgze ligr?gl}il Height ()Eﬁjie
1 10 112.5 105. 4 122.2 110.1 105.6 120.5 2.1 0.2 1.3
2 8 112.5 105.4 122.2 108. 3 104. 6 122.7 3.7 0.8 0.4
3 6 112.5 105.4 122.2 111.2 107. 4 128.5 1.1 1.9 5.1
4 4 112.5 105. 4 122.2 110. 6 106. 8 126. 3 1.7 1.3 3.3
S 2 112.5 105.4 122.2 113.4 104.7 125.6 0.8 0.6 2.8
6 0 112.5 105. 4 122.2 112.9 107.1 129.3 0.3 1.6 5.8
7 —2 112.5 105. 4 122.2 107. 4 103. 4 120.0 4.5 1.9 1.8
8 —4 112.5 105. 4 122.2 115.6 106. 3 124.6 2.7 0.9 3.8
9 —6 112.5 105. 4 122.2 118.2 105. 2 128.3 5.0 0.2 5.0
10 —38 112.5 105. 4 122.2 116.7 107. 4 124.6 3.7 1.9 2.0
11 —10 112.5 105. 4 122.2 113.4 106. 8 128.3 0.8 1.3 5.0
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