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Abstract 

In this paper, the grain loss assessment was studied based on logistic regression, and 5400 samples of 31 provinces in our 
country in the year 2012-2014 were selected, and the 7 typical provinces among them were respectively tested. Using the 
logistic regression model to predict the loss rate of grain harvesting step, the prediction result is 86.25%. The stochastic 
gradient descent algorithm is used to optimize the parameters of the model, when the learning_rate is 0.1, the prediction 
results of grain harvest losses of up to 92.53%, which further improves the prediction accuracy of grain harvest step loss. 
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1. Introduction 

China is a large population country with the resources per capita less population. At present, China’s grain 
supply and demand balance is tight, speeding up urbanization and food consumption structure upgrading in China 
determines the rigid demand for food growth trend irreversible. One of the ways to increase the effective supply 
of grain is to strengthen the research and popularization of the technology of reducing the production, the middle 
and post-harvest, in order to reduce the loss and waste of grain in the process of production, middle and post-
harvest. Over the past years, our country has been focused on increasing grain production from insufficient 
attention. In the current China’s grain production has been achieved eleven even increase, which continued to 
increase more difficult circumstances. Under such circumstances, paying attention to grain post-harvest 
impairment by reducing the loss and waste has import significance for increasing the effective supply of food. 
The connotation of grain post-harvest is very rich; however, the degree and cause of post-harvest are different in 
different post-harvest step and different grain varieties. Grain delivery is generally divided into such seven step 
as harvest, transportation, drying, storage, processing, sale, and consumption. Harvest, as the first step of grain 
delivery, has a special status in reducing grain loss after delivery. 
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In this paper, according to the average rate of three years (2012—2014) of the 7 kinds of crop yields in 31 
provinces, autonomous regions and municipalities directly under the central government, based on the value, in 
the yield on the basis of considering the location on the West and East, and the major grain producing areas, the 
main grain market and grain balanced areas were selected and, among them, 7 varieties of typical provinces were 
tested in an experiment. The weather conditions during the harvest and harvest time, harvest maturity degree of 
pest, field transportation, threshing and cleaning mode and other factors have potential impact on the extent of 
the loss. This paper starts with data collection and data preprocessing, and then puts forward a model of grain 
harvest link loss prediction analysis based on logical regression algorithm according to data characteristics. Using 
logistic regression algorithm, the related factors on grain harvesting were analyzed to the extent of the loss 
coefficient of prediction. Meanwhile the use of stochastic gradient descent algorithm optimizes the structure of 
logistic regression model so as to improve the accuracy of analysis and prediction model of grain loss. 

2.  Related Work 

According to statistics, China's annual grain loss in grain is 100 billion pounds, equivalent to about 200 million 
mu of arable land. In addition, China's post-harvest loss rate, also much higher than the average 3% ~ 5% in 
developed countries and the world, is about 10% in [1]. The loss of grain post-harvest means the waste of labor, 
fresh water, cultivated land and chemical fertilizer in the process of grain production in [2].Because agricultural 
production in our country mostly depends on manual operation. The harvest time is little, labour is few, mature 
grain cannot do the particle positions; spike off the field, not only meet the eye everywhere. In addition, the 
farmers are lack of drying equipment for the post-harvest grain which encountered constant rain and therefore 
mildew and buds occured frequently. According to the survey, China's grain harvest losses amounted to 4.9%, 
each year about 22 billion kilograms of grain loss in the field and sunlight grounds in [3].  

The existing studies have assessed the loss of grain in China by means of questionnaire and empirical analysis. 
Zhang Jian, has carried on the appraisal to the grain post-harvest step's loss and has obtained our country grain 
post-harvest loss approximately 9%~16% according to the experience analysis in [4]. Zhang Xing et al. assessed 
the impact of natural disasters on grain losses in China, the natural disasters caused by food loss rate of about 
3.3% in [5]. A survey was conducted on the grain storage losses of 5000 farmers in Henan Province. The results 
showed that the storage losses were above 8%, and the losses of different grain varieties were different in [6]. 
Based on the analysis of the survey data of 357 farmers in Jiangxi Province, Zheng Wei found that the loss rate 
of grain was 3.57 % during the harvest period, which was the threshing loss accounted for 3.01% of the total 
output accounted for 0.56% in the loss of farmers; storage loss accounts for average inventory 4.37%, which 
accounted for 1.67% of the loss of rat pest bird damage and loss accounted for 2.56%, accounted for 0.05% of 
the loss of grain mildew other losses, accounting for 0.08% in [7]. Wang Wei's research shows that China's annual 
grain losses caused by mildew are as high as 21 million tons, accounting for 4.2% of the total grain output of the 
country in [8]. The above research is from many aspects of the assessment of postpartum loss of grain in China, 
and the application of logistic regression is little in grain harvesting loss in  [9], this paper mainly uses logistic 
regression algorithm to predict the loss rate in the harvesting, analyze the extent of the loss of related factors on 
grain harvesting, uses the stochastic parameters at the same time. Dropping algorithm optimizes the structure of 
logic regression model to improve the accuracy of analysis and prediction model of grain loss. 

3. Methodology 

3.1. Objective 

Harvest is the first step in the seven stages of grain delivery, and it has special status in reducing the loss of 
grain. According to the existing research, through questionnaires and empirical analysis methods, the loss of 
grain in China is evaluated. The loss rate of grain was 3.57% during the harvest period, among which the 
threshing loss was 3.01%, and the whole sunshine loss accounted for 0.56% of the total output, which led to 
serious grain loss in china. Based on this, this study focuses on the research content of grain harvesting loss and 
the cause of these loss factors, including weather conditions during the harvest and harvest time, harvest maturity 
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