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Abstract. This study employs CAD tools to visualize and analyze data related to land
transfer dynamics, agricultural productivity, and consumption behaviors among
farming households. By integrating HCI principles, we enhance user engagement
with the data, allowing for interactive exploration of consumption trends and their
correlation with land transfer decisions. Moreover, using a cosine wave as the carrier
to modulate the baseband signal is called analog modulation, and using the digital
pulse as the carrier to modulate the digital baseband model is called digital
modulation. In addition, the analog modulation signal is a communication signal
whose time value is continuous, and the digital modulation signal is a communication
signal whose time value is discrete. Through experimental research, it is verified that
the communication big data technology proposed in this paper can play a specific
role in the analysis of the correlation between land transfer and household
consumption, and several suggestions are put forward in combination with the actual
situation.
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1  INTRODUCTION

Land is the most basic means of production and the most valuable strategic resource for agricultural
production. With the increase in the proportion of rural labor force going out, the hollowing out of
rural areas, and the acceleration of new-type urbanization, land transfer as an effective way to
improve rural land production efficiency and achieve an appropriate scale of agricultural operation,
has gradually expanded its transfer scale. At present, the land transfer rate in China has reached
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31.40%. Whether the land transfer is in or out, it can increase farmers' income to a certain extent,
which has reached a consensus in academic circles.

The land transfer system has the features of improving the welfare level of farmers. Still, the
welfare effect significantly differs between the transfer-out and transfer-in households. Regarding
objective welfare, the literature [18] analyzed the relevant situation of land transfer and found that
the growth rate of per capita income of the transferring households was higher than that of the
transferring households. The field survey results of literature [2] found that compared with the inflow
of farmland, the outflow of farmland has a lower promotion effect on non-agricultural income, which
confirms that the welfare effect of land transfer has regional differences. The literature [13] analyzes
explicitly the positive impact of land transfer. The results show that the increase in cultivated land
area, the improvement of agricultural technology level, and the growth of intermediate input are the
reasons for the rise in the income of the land-transferring households.

In contrast, the increase in non-agricultural income and land rent are the income sources of the
transferring-out households. Some scholars have also discussed the impact of land transfer on
micro-farmers from the consumption perspective. The literature [16] used CFPS 2012 to analyze the
data on the effects of land transfer on household consumption. It believes land transfer has an
evident heterogeneous impact on the consumption of different types of farmers' households and is
complementary to social security. The literature [14] introduced the perspective of social capital.
Research has shown that land transfer significantly impacts the adjustment of farmers' necessary
capital and livelihood strategies and can promote improving farmers' consumption levels.

Under the optimization and adjustment of land production factors, household economic income
and savings changes will directly affect household consumption. First, land transfer can increase the
asset income of farmers' households, thereby increasing household consumption. This is the most
direct effect. As the physical capital of farmers, land can be transferred out to obtain land rental
income directly, thereby increasing household consumption through the wealth effect. Secondly,
land transfer can promote non-agricultural employment, increase the non-agricultural income of
peasant households, and then increase household consumption. After farmers transfer their land,
they will release the surplus labor force of the family, increase the non-agricultural employment ratio
of family members, and then increase the non-agricultural income, ultimately affecting household
consumption indirectly. Finally, land transfer can increase household savings and reduce expected
risks, affecting current consumption. Not all of the increase in household income is transferred to
household consumption, some of which will go to household savings. With the increase in household
savings level, farmers' ability to resist risks increases, which will also cause changes in consumption
levels [7]. This study uses big data and Human-Computer Interaction (HCI) methodologies to
investigate land transfer's influence on farmer household consumption. HCI will be essential in
gathering, processing, and visualizing large amounts of land tenure and household consumption
data. The project will also use e-commerce data to investigate the relationship between land tenure
security and involvement in online agricultural markets. E-commerce platforms provide valuable
insights into how secure land tenure influences farmers' participation in digital marketplaces. At the
same time, HCI ensures that the data collected is effectively managed and presented to facilitate
comprehensive analysis. The transfer of land can play a role in both the physical capital and the
spiritual capital of farmers. First, the land transfer can increase the input of farmers' land production
materials and the family's operating income. Land transfer further satisfies the land use needs of
agricultural operating farmers, promotes large-scale land management, and improves land
production efficiency[8], thereby increasing agricultural income. Second, land transfer can help ease
the financing constraints for farmers to expand production, thereby increasing household
consumption. Poor financial lending is an important factor restricting the consumption of rural
households [1]. Land can be used as collateral for credit collateral. Finally, land transfer can
strengthen farmers' risk appetite, increasing household consumption. As an essential means of

Computer-Aided Design & Applications, 22(S6), 2025, 102-113
© 2025 U-turn Press LLC, http://www.cad-journal.net



http://www.cad-journal.net/

104

production, land transfer can increase farmers' confidence in agricultural operations or
entrepreneurship, increase expected economic returns, and stimulate household consumption[10].

Existing studies have found that the family life cycle, urban area, and income level are the key
factors affecting the consumption of rural households. The humber of children in the family positively
impacts household food consumption, and the living consumption of young and middle-aged families
is significantly higher than that of middle-aged and elderly families [15]. There is a big difference in
the consumption level of farmers in different regions. The reason is that the price level of the central
and eastern regions is relatively high, and the economic market in the western region is developing
slowly. The household consumption of farmers in the east and central areas of China is significantly
higher than that in the western regions. The impact of land transfer on household consumption is
heterogeneous in the family life cycle, region, and income level. After the land transfer increases
asset income, due to the increased consumption demand of family members, the impact of the
wealth effect is more significant for rural households in the development period and the burden
period [17].

In the long run, promoting land transfer is critical to ensure food security, promote moderate-
scale operation, and realize agricultural modernization. Still, it also helps to promote the optimal
allocation of labor resources among industries and increase farmers' consumption [5]. Specifically,
land transfer has the effect of leveling marginal output and transaction income, which not only helps
farmers to reasonably adjust the scale of land management according to their endowments,
improves agricultural production efficiency by optimizing resource allocation, but also promotes
farmers' income, which in turn affects household consumption. It is of great significance to increase
farmers' income through land transfer and increase the consumption of farmers to expand domestic
demand [4]. Many scholars have studied land transfer's economic and social impact, such as
increasing farmers' income and affecting the income gap between urban and rural areas, increasing
farmers' willingness to participate in higher education, promoting the development of rural financial
markets, etc. However, there are few studies on the impact of land transfer on farmers' consumption

[3].

The consumption behavior of farmers is the production and consumption activities engaged in
by rural households as the primary economic decision-making unit to meet current and future
consumption needs [12]. Given the factors influencing farmers' consumption behavior, scholars have
mainly conducted research from two dimensions. One is to deepen the impact of income and
uncertainty on consumption behavior from a macro perspective based on the consumption function
theory. In rural areas, affected by factors such as the weak nature of the agricultural industry and
population growth, the effect of improving consumption by raising income is insignificant. Factors
such as the imperfect system lead to more significant uncertainty in the process of decision-making
regarding consumption by rural households. Therefore, rural households have a strong
"precautionary saving" motivation for consumption and a low consumption tendency [19].

Land circulation has an essential influence on farmers' consumption behavior. It can not only
influence the consumption pattern but also encourage households to choose differentiated
consumption items; it can also influence consumption purposes and encourage families to express
heterogeneous consumption needs. The influence mechanism of land transfer on farmers'
consumption behavior can be summarized into two types: one is the primary body differentiation
mechanism caused by land transfer. Land transfer is an important measure to promote the optimal
allocation of land resources among farmers. Along with the changes in household land resources,
the proportion structure among pure farmers, part-time farmers, and non-farmers in rural areas has
changed dramatically. This differentiation among the subjects will significantly impact the income
distribution of farmers' households.

On the one hand, the differentiation of the subjects means that the income structure of farmers
is diversified, and the resource endowments of households with different market participation
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capabilities are in the agricultural and non-agricultural markets. There are differences in allocation
efficiency, and households more sensitive to resource prices can obtain more wealth, thereby
improving household consumption behavior [6]. On the other hand, the adjustment of the proportion
of household agricultural income and non-agricultural income brought about by the differentiation
of the main body. It will inevitably lead to significant differences in the stability and predictability of
different components of the total household income, further affecting income expectations. Thereby
changing the consumption decision [11]. The second is the consumption stratification mechanism
induced by land transfer. The transfer and transfer of land will have the most significant impact on
the family's production and operation, resulting in a considerable differentiation of the family's
consumption structure in terms of production and living.

On the one hand, due to decreased cultivated land resources, farmer households who transfer
land will inevitably reduce agricultural productive consumption expenditures. Under the condition
that other factors remain unchanged, household consumption demand will face fewer constraints;
on the other hand, land transfer for farmers will require more capital investment in the agricultural
industry. In the short term, the overall income is unchanged. Adjusting the proportion of living
consumption reasonably is an inevitable choice [9].

This paper combines big data technology to analyze the impact of land transfer on farmers'
household consumption and provides a theoretical reference for improving farmers' lives.

2  ANALYSIS OF FARM HOUSEHOLD CONSUMPTION DATA BASED ON COMMUNICATION BIG DATA

The debugging method of changing some parameter features of the carrier according to the changing
law of the baseband signal is called carrier modulation. Different carriers are selected, and the signal
modulation methods are also different. Understanding carrier modulation techniques is crucial for
optimizing communication systems in E-commerce and Human-Computer Interaction (HCI). HCI
principles can guide the design of user interfaces for configuring carrier parameters, ensuring that
users can interact seamlessly with modulation settings. Additionally, e-commerce platforms may
utilize carrier modulation techniques for efficient data transmission, highlighting the importance of
HCI in facilitating user-friendly configurations within such systems. Therefore, modulating the
baseband signal with a cosine wave as a carrier is called analog modulation, and modulating a digital
baseband model with a digital pulse as a carrier is called digital modulation. The research object of
this thesis is digital communication signals. The following mainly analyzes the instantaneous features
of digital modulation signals.

Taking the unipolar digital signal m ¢ as an example, if the values of the baseband signal are

set to 0 and 1, the functional expression of the binary baseband signal sequence m ¢ is:
mt :Z agt—nT (1)
Among them, o € 0,1 , and the probability of taking a value of 0 is P, and the probability of empty

f taking a value of 1 is 1-P, and the function expression is shown in formula 2.

1a1_p

a
N (2)
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In formula 1, T, is the symbol interval of the binary baseband signal, g(t) represents a rectangular
pulse with duration T , and the functional expression of g(t) is:

,_[rostesT,
gt = 0,Others (3)

The time domain expression of the 2ASK signal is:

Tt =mt cos 2mft
(4)

A2 s,in27rf—frTq sin27rf+fp T
_— - ‘+ - -

16 2 2 2 2
™ f=f5 T, m T
> (5)

A
+ls f-f o i ]

G f

The complex envelope is m(t), and the instantaneous amplitude a(t) and instantaneous phase ¢ ¢
of the 2ASK signal are respectively:

at :‘mt‘
pt =0 (6)

It can be seen from the analysis of the instantaneous features of the signal that the envelope of the
2ASK signal is non-constant, and its instantaneous amplitude is a time-varying function that changes
with time. The instantaneous features of the 2ASK signal are shown in Figure 1.
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Figure 1: Simulation diagram of instantaneous features of 2ASK signal.

Phase shift keying modulates the phase of the carrier wave to make it change under the influence
of the baseband signal. The functional expression of the digital baseband signal m(t) is:
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mt = agt—nT,
2. | (7)

Among them, o € {-1, 1}, and the probability that ¢, takes a value of -1 is P, and the likelihood
that g takes a 1 is 1-P. The time domain expression of the 2PSK signal is:

r t = cos 27cht—|—me t

(8)

- isthe carrier frequency, and D, is the phase modulation factor. When the values 1 and -1 of the

binary sequence « ppear with equal probability, the power spectral density of the signal is:

A2 |sin® 7 f—-£7T sin® 7 f+1 T,
Gf=— — + :

Hwr-p'n #regn ©)
Only sideband components are in the signal spectrum, and no carrier components are included. The

instantaneous amplitude a(t) and instantaneous phase ¢ ¢t of the phase keying signal 2PSK are,

respectively:

mt =—1 (10)

The initial phase of the symbol is related to the information code. If D,= n/2, the initial phase is

ig . The instantaneous features of the 2PSK signal are shown in Figure 2.
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Figure 2: Instantaneous features of 2PSK signal.
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Taking the bipolar digital signal m(t) as an example, the time domain expression is shown in Formula
1. If the signal carrier frequencies are set to be f and,f, , Respectively, the time domain expression

of the 2FSK signal is:

xt =mt cos 2pft +m t cos 2pft
! : (11)

It can be known from Equation 11 that the 2FSK signal can be regarded as the superposition of two
2ASK signals. m(t) can be expressed as:

n n

mt:d"angt—nTs (12)

Among them, ¢, €{0,1} and ga. is the one’s complement of ¢, . When the value of the binary ¢« is

an equal probability sequence, the power spectral density is:

_A2 sin? 7 =14 T5+sin27r f+4 T

s

Gf_% 2 2 2 2
™ f=h T, T fHh T,
A?
+E(5f*fl +o f+1

A2 |sin® 7 =5 T sin® 7 f+5T (13)
- 'y

s

T 2 2
16 7T2f7szs 7T2f+f2T

A s
+Igéffé +6 [+

It can be seen that the spectrum of the frequency shift keying signal 2FSK contains both the carrier
component and the two upper and lower sideband components, which is equivalent to the
superposition of the spectrum of the two 2ASK signals. The functional expressions of the

instantaneous amplitude a(t) and the instantaneous phase ¢ ¢ of the signal are:

atz‘mt‘zl
Lpt:fideT

The two carrier frequencies are f and f, . Respectively, the transmission frequency of the signal is

related to the information code, and the initial phase is 0. The instantaneous features of the 2FSK
signal are shown in Figure 3. Quadrature amplitude modulation is a method of modulating two
mutually orthogonal co-frequency carriers with two baseband signals, respectively, and combining
the two modulated signals (2ASK and 2PSK) into one channel, also known as an amplitude-phase
joint keying signal. Among them, the two baseband signals are independent of each other. Taking
the bipolar digital signal m(t) as an example, its function expression is:

m t :Znang t—nT, (15)

(14)
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Figure 3: Simulation diagram of instantaneous features of 2FSK signal.

The in-phase component is:

I't =mt cosy,

(16)
The quadrature component is:
Qt =-mtsing (17)
The time domain expression of the QAM signal is:
zt =1Itcos2nft —Q t cos 2rft
(18)

:Z agt—nT cos 2nft —Z bgt—nT, sin 2nft

In formula 18, the values of ¢, and b are £1, £3, and £ \/ﬁ—l , respectively. When M=16, a,

and b = *1, £3. The instantaneous features of 16QAM signals are shown in Figure 4.

The 16th-order QAM signal uses M constellation punctuations to represent different states,
displayed on the time-domain waveform, which has three amplitudes and 12 phases. The shape of
the QAM signal's power spectrum is similar to that of the PSK signal. However, the signal envelope
changes while the carrier frequency is constant, and the initial phase of the symbol has nothing to
do with the information code.

3 RESEARCH ON THE IMPACT OF LAND TRANSFER ON FARMER HOUSEHOLD CONSUMPTION
BASED ON BIG DATA TECHNOLOGY

Combined with the algorithm in Part 2, the nearest neighbor matching (k = 4) tests the matching
effect. Figure 5 shows that most observations are within the standard value range, indicating high
sample quality after matching. Figure 6 reports the kernel density map after land transfer out is
matched with land transfer in.
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Based on the above research, the following recommendations are made.
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It is essential to clarify land property rights, stabilize farmers' land contract rights, activate land
management rights, continuously improve the rural land transfer system, and enhance land transfer
efficiency. In the context of E-commerce and Human-Computer Interaction (HCI), this involves
developing user-friendly digital platforms for managing land contracts and facilitating online land
transfer processes. Integrating e-commerce functionalities streamlines transactions, benefiting both
farmers and land administrators. At the same time, it is necessary to promote the scale of land
transfer, especially the transfer of land, cultivate a market for the transfer of rural land management
rights, and meet the land use needs of new business entities to start businesses. Moreover, it is
necessary to improve the relevant policies and regulations on land transfer and further standardize
land contractual management rights transfer procedures. Finally, it is required to actively explore a
variety of land transfer modes and encourage farmers to conduct land transfer in various ways
through the platform.

Secondly, it is necessary to strengthen the supervision of the land transfer market, fully grasp
the inherent laws of land transfer prices, improve the compensation mechanism for farmland
management, increase the encouragement and subsidies for land transfer, standardize the
procedures for land transfer, and safeguard the land rights and interests of farmers. Moreover, it is
necessary to continuously optimize the policy design of the reform of farmland management proper
transfer and promote its effective connection with the farmer's entrepreneurship support policy. At
the same time, it is necessary to encourage and support the transfer of land to large-scale
households, form the spillover effect of economies of scale, release more surplus labor in rural areas,
create non-agricultural employment opportunities, increase the enthusiasm of farmers to participate
in land transfer, give full play to the entrepreneurial effect of land transfer, and optimize the rural
employment structure. In addition, it is necessary to use new media platforms such as radio, TV,
Douyin, etc., to publicize the entrepreneurial role models around you, share the entrepreneurial
experience of prosperous farmers, strengthen public opinion guidance for farmers' business, let
farmers establish entrepreneurial awareness, and change the traditional backwardness. Idea
concept. Finally, it is necessary to carry out regular training on farmers' technical knowledge to
improve their adaptability to the market environment and meet the needs of employment,
entrepreneurship, and society after land transfer.

Third, differentiated land transfer policies for different farmers should be formulated, the
publicity of land transfer policies should be increased, young and highly educated farmers should be
encouraged to carry out land transfer actively, and they should be encouraged to start businesses.
At the same time, it is necessary to fundamentally solve the worries of farmers through the
establishment of a sound rural social security system so that farmers can gain a sense of security,
reduce the dependence of old farmers on the land, improve their ability to adapt to market risks and
accelerate the transfer of rural land.

Fourth, in promoting land transfer, the government must simultaneously improve the social
security level of farmers and grasp the priorities of policies. However, economically developed
regions have relatively more non-agricultural employment opportunities and higher social security
levels, and farmers' willingness and recognition for land transfer is relatively more robust, which is
conducive to farmers' reasonable adjustment of land management scale according to their
endowments. Therefore, the government can implement a relatively loose land transfer policy,
improve agricultural production efficiency by optimizing resource allocation, and promote increasing
farmers' income, thereby increasing household consumption. In addition, attention should be paid
to protecting the interests of farmers in land transfer, allowing farmers to participate in determining
the cost of land transfer and increasing farmers' income from land transfer, thereby increasing
farmers' consumption.

In general, land transfer helps to promote household consumption. Therefore, it is necessary to
synergistically encourage the transfer of land in combination with the level of rural migrant workers
and social security, and it will take time to solve the stagnation of domestic land transfer and the
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phenomenon of farmers' concurrent employment. Specifically, the experience of agricultural
production cooperatives in Japan and Korea can be used to organize farmers based on voluntary
consultation. Moreover, we can start from the reality of acquaintance society, social network and
capital, and village community governance and explore large-scale service methods such as
production cooperation and land trusteeship that align with agricultural reality. At the same time,
we can introduce modern rustic elements such as agricultural machinery, new crop varieties, and
credit funds. In addition, according to the differences in regional features, resource endowments,
development stages, crop varieties, and farmers' wishes, we can gradually promote land circulation
and gradually unify cultivation and management, thereby reducing the agricultural production cost
of fragmented cultivated land.

Fifth, the government should vigorously reform the income distribution system to increase
farmers' income. In particular, it is necessary to focus on promoting rural households in economically
underdeveloped areas such as the old, young, borders, and poverty to get rid of poverty and become
rich, to develop individual and private economies with comparative advantages according to local
conditions, to increase farmers' operating income, narrow the income gap between urban and rural
areas, and promote farmers' consumption.

4  CONCLUSIONS

Due to the separation of urban and rural household registration systems, the level of social security
between urban and rural areas is very different, and the urbanization process of migrant workers is
relatively slow. Therefore, to promote land transfer, it is necessary to focus on priorities, adjust
measures according to local conditions, and pay attention to controlling the pace to avoid harming
the interests of farmers. At the same time, as the primary production and operation units in rural
areas, farmers must formulate and evaluate policies from the perspective of the entire farmer family,
which can help to develop policies that adapt to the features and needs of different farmers and
improve the level of social security for farmers. This paper combines big data technology to analyze
the impact of land transfer on farmers' household consumption. Through experimental research, it
is verified that the communication big data technology proposed in this paper can play a specific role
in the analysis of the correlation between land transfer and household consumption, and several
suggestions are put forward in combination with the actual situation.
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