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Abstract

In today’s society, science and technology are developing rapidly, and computer tech-
nology and Internet technology are constantly penetrating into all areas of the national econ-
omy, and are closely connected to the world. At the same time, the ”Internet +” model has
had a huge impact on people’s production and lifestyle, and has accelerated the transforma-
tion of traditional industries, especially in the field of animal husbandry. Traditional animal
husbandry is developing towards intelligence, precision, and scale. The identification of
individual livestock is the core content of precise animal husbandry. This paper proposes a
method of identifying individual cattle based on computer vision based on non-contact image
recognition. The method for the individual identification of cattle in small and medium-sized
pasture environments shows great advantages and is worth popularizing.

The research scheme of this paper mainly includes three parts: the establishment of data
sets, the design of target detection models based on YOLO v3, and the design of individual
identification models based on dictionary learning. The first is the establishment of data
sets. In this project, we cln this paper, a cattle face target detection model and an individ-
ual identification model are combined, and an individual identification system for livestock
is built and tested in the actual natural breeding environment of the pasture. The results
show that this method can effectively identify individuals in the pasture environment. This
has an essential impact on the precision breeding, monitoring of livestock signs, manage-
ment of traceability data, and prevention of fraud claims.ollected field image data of cattle
in the Chahar and Sunite areas of the Inner Mongolia Autonomous Region, and respectively
established a cattle face detection data set for the detection model and a cattle face image
dataset for the identification model. Secondly, using deep learning technology combined
with target detection theory to detect cattle face parts. By comparing the detection results
of different models, we choose to improve on the basis of the YOLO v3 detection network.
The target detection model is trained on the established cattle face detection data set, and the
experimental results are summarized through analysis. Then, the dictionary learning theory
is applied to the individual identification of cattle, and an enhanced dictionary learning al-
gorithm (CTDLC-KSVD) based on Cartoon-Texture Decomposition and Label Consistent
K-SVD is proposed. Based on the LC-KSVD algorithm and the CartoonTexture Decom-
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position theory, the cartoon component and texture component are extracted to obtain the
structural and detailed information in the image, and the input matrix and the augmented
learning dictionary are reconstructed. Under the premise of ensuring the recognition speed,

the accuracy of cattle face image recognition is effectively improved.

Key words: Cattle; Individual recognition;, Computer vision; Object detection, Dictionary

learning
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return (grad.flatten())
initial theta = np.zeros(X.shapel[l])
cost = costFunction(initial theta, X, y)
grad = gradient (initial theta, X, vy)
res = minimize (costFunction, initial theta, args=(X,y), Jac=gradient,

options={ 'maxiter':400})
def predict (theta, X, threshold=0.5):
p = sigmoid (X.dot (theta.T)) >= threshold

return (p.astype('int'))

sigmoid (np.array([1l, 45, 85]).dot(res.x.T))
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#include <reg5l1.h>
#include <intrins.h>
#include "common.h"

#define FOSC 11059200ul

#define TO H (65536-(2%xFOSC)/(1000%12)) /256

#define TO L (65536-(2xF0SC)/(1000%12))%256

sbit COMO = P170;

sbit COM1 = P171;
sbit COM2 = P1"2;
sbit COM3 = P1"3;

sbit TLC549 CS = P1"6;

sbit TLC549 DOUT = P1"5;

sbit TLC549 CLK = P1"7;

bit flag = 0;

bit flagl = 0;

uint8 t ADcounts = 0;

uint8 t dispBufl[] = { 2, 0, 1, 8};

uint8 t code ledDeg[] = { 0xCO, OxF9,
xF8, 0x80, 0x90 };

uint8 t bdata AdValue;

sbit AIN = AdValue *~ 0;

void initSys{();

uint8 t getAdvalue () {
uint8 t i;
TLC549 Cs = 0;
TLC549 DOUT = 1;
TLC549 CLK = 0;
for (1 = 0; i < 8; 1i++) {

AdValue = AdValue << 1;
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TLC549 CLK = 1;
_nop_ ()7
_nop_ ()7
AIN = TLC549 DOUT;
TLC549 CLK = 0;
_nop_ ()7
_nop_ ()7

}

TLC549 CS = 1;

return AdValue;

void main () {

uint8 t 1 0;
uint8 t j = 0;
uint8 t ucAdvalue = 0;
uintl6é t uiAdValue = 0O;
float fAdvalue = 0.0;
initSys () ;
while (1) {
if (flagl) {
flagl = 0;
ucAdvalue = getAdvValue();
fAdvalue = (float) (ucAdvValue x (5.0 / 255.0));
uiAdvValue = fAdValue x 1000;
for (3 = 0; 3 < 4; j++) |
dispBuf[3 - j] = uiAdvalue % 10;

uiAdvalue /= 10;

}

if (flag) |
flag = 0;
switch (i) {
case O:

CoMO0 = 0; COM1 = 1; COM2 = 1; COM3 = 1;
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break;

case 1:

COMO = 1; CoM1 0; COM2 = 1;
break;

case 2:

COMO = 1; coMl 1, COM2 = 0O;
break;

case 3:

COMO = 1; coMl 1; CoM2 = 1;
break;

}

P3 = ledDeg[dispBuf[il];

if (i == 0)
P3 &= 0x7f;

if (441 >= 4)

i = 0;

void initSys () {

TMOD &= 0xFO;

TMOD |= 0x01;
EA = 1;

ETO = 1;

THO = TO_H;

TLO = TO_L;

TRO = 1;

void timerOISR()interrupt 1 {
THO = TO H;
TLO = TO_L;
flag = 1;

if (ADcounts++ >= 40) {
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ADcounts =

flagl = 1;

0;
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