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APPLICATION OF ARTIFICIAL INTELLIGENCE IN VISUAL
COMMUNICATION OF GREEN URBAN RURAL INTEGRATION
LANDSCAPE DESIGN

Abstract: In recent years, with the rapid development ofébenomy and the acceleration of urbanisation,rurba
construction, and rural construction have achiev@dsitive interaction, and the landscape developmesources
and development needs of urban and rural areasdiswdeen constantly gathered and integratedgeadlially
formed a unique urban-rural integration landscapke.sHowever, the inherent contradictions in urlaend rural
development are still difficult to alleviate fulgnd have caused serious obstacles to the visumntission of
urban-rural integration landscape style. Thered#ferences in culture, economy, and lifestyle begw urban and
rural areas, and the current landscape design agpriinds it difficult to find an effective balandeetween
preserving and promoting traditional rural cultarel meeting the living needs of modern urbanitessdlve this
problem and improve the visual communication effefcurban-rural integration landscape style, basedhe
analysis of the definition, constituent elements] misual communication requirements of urban-ruregration
landscape style, combined with Atrtificial Intelligge (Al) technology, this paper has conducted iptiueesearch
on the visual communication of reuse design aneérgenvironment-friendly urban-rural integration daoape
style. The experiments were carried out from thtieeensions: feature extraction, visual communicagéfect,
and environmental and economic benefit coefficidiie results showed that in terms of visual comeaton
effectiveness, compared to traditional models, &ddul integrated urban and rural landscape Vvisual
communication had an average score of 0.77 and Pon®s higher in terms of aesthetics and harmony,
respectively. From the specific numerical resutissan be seen that the method in this paper ctactefely
improve the visual communication effect of reussigie and green environmental protection urban amal r
integration landscape style, and promote the hedkivelopment of urban integration landscape.

Keywords: visual communication, artificial intelligence, aiprural integration landscape, reuse design, green
and environmental protection

I ntroduction

With the continuous popularisation of the concepsustainability and the constant
growth of the socio-economic level, informationrology and transportation networks
have made considerable progress. The spatial boutddween urban and rural areas is
becoming more and more blurred, and the developméntisual communication of
urban-rural integration landscape style has becamdnevitable trend to improve the
overall image and cultural value of each regionwieer, the current urban and rural
landscape planning in most areas remains at tted tdvmaterial form planning, ignoring
the natural environmental functions of urban andilrareas. Traditional manual planning
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also difficult to present a good visual transmiaséffect, which has a serious impact on
urban-rural integration and economic integrationitiWthe continuous maturity of
intelligent technology, artificial intelligence tecology has made considerable progress
and has been widely used in various professioe&ddi Artificial intelligence can extract
hidden patterns and trends from big data, enaldmgysis and understanding of a large
amount of visual data; Visual communication is rhagxpressed through visual elements
such as images and charts, which are intuitive easly to understand. It has broad
application prospects in advertising and marketaayjcation and training, media, and other
fields. In the visual transmission of urban-runategration landscape, Al technology can
effectively use natural and human resources toeaehigood reuse design and green
environmental development of urban and rural ecaesnwhile pursuing functional
efficiency.

Related wor k

In recent years, the increasingly prominent envitental problems and contradictions
have made reuse design and visual transmissionr@éngand environment-friendly
urban-rural integration landscape style become ftleeis of many scholars. Yang [1]
believed that the rapid expansion of urban spaceakaelerated the mutual evolution of
landscape types. He designed a hybrid cellularnaat® model to simulate the dynamic
changes of urban-rural landscapes, revealing gsavitransmission driving mechanism.
Finally, the simulation of the landscape state sttbthat the proposed model has a certain
effect on promoting the reuse design of urban leegburces and the development of
urban-rural green environmental protection. Gungod Ahmet [2] believed that the
current visual quality of urban and rural landssapeeds to be improved, and through
research, it was found that the urban-rural intégmalandscape has a wide range of
features such as naturalness, diversity, and v@égsinand that the proportion of water
surface, the balance of water elements of planenas$, and the number of auxiliary
elements can play a positive role in the visuahdmission quality of the landscape.
Kaminski [3] proposed a visual communication methafd landscape style based on
urban-rural gradient, which integrated multipledacape pattern indicators related to urban
and rural natural resources and important ecosystamd helped local decision-makers
prioritise and balance the landscape style devedmprmand urban and rural green
environmental protection. Strauser [4] has esthblisa framework related to the narrative
of landscape style and heritage to understand ri@nuand rural landscape change in the
Midwest of the United States and explore the s@fidecality and common values in the
context of landscape change. At present, scholane tstudied the effective visual
transmission of urban-rural integration landscapenfdifferent angles, but there are still
some deficiencies in its viewing effect and envinemtal protection. Traditional landscape
design methods and tools are often limited to $igdeindscape elements or a single design
concept, lacking the ability to handle complex sseand dynamic changes. The lack of
advanced technological means and tool supportdithié innovation and implementation
effectiveness of design schemes.

The in-depth development of Al technology providesre possibilities for reuse
design and visual transmission of green and enwiem-friendly urban-rural integration
landscapes. Ge and Darcy [5] proposed an intemcéinote multimedia teaching system
based on VR technology in order to improve the ligence and human-computer
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interaction capabilities of interactive remote rm#dia teaching. Deng [6] designed
a spatial gray-level co-occurrence matrix modeledasn Al technology, collected urban
vegetation data maps through remote sensing imaayss, analysed urban landscape
planning and visual communication. The scoring lissshowed that this method can well
meet people's demand for green plants and is coreldo maintaining the ecological
balance between urban biodiversity and urban spgdoeever, most of the studies only
focus on the theoretical level, without consideriing actual visual communication needs of
the urban-rural integration landscape.

This article aims to explore the visual communimateffect of reuse design based on
artificial intelligence and green environmental tedion concepts in the landscape style of
urban-rural integration. Through intelligent desigmethods, better understanding and
communication of the landscape at the urban-rurattjon can be achieved, providing
more innovative visual design solutions for futurban-rural development. The innovation
of this article lies in utilising artificial intafjence technology to develop intelligent design
tools and algorithms, achieving automated landscagg&ign and planning. By using
intelligent tools and algorithms, design goals aadstraints are determined, and optimised
design solutions are automatically generated taongdesign efficiency and quality.

Evaluation of visual communication of urban-rural integration
landscape style

Overview of urban-rural integration landscape
Definition

Landscape is a complex formed by the interaction @megration of various
ecosystems. According to the role of human ac#isjtits composition can be divided into
different landscape elements in the form of lanel us

Urban landscape style is a visual model composedvarfous physical and
non-material forms such as urban entities anddiinvironments [7]. To some extent, it is
connected with the city image and the visual infation of the city, forming a whole
composed of different visual events and differeisual activities. Its definition can be
understood not only from the level of urban image dso from the level of urban living
environment. In the specific visual communicatiomgess, the landscape and existing
resources of the city should be fully consideredaddition, human perception of the city is
the most important evaluation principle of urbandscape style, and this perception is
more of a spiritual perception.

The rural landscape style is composed of four tygfdandscape: nature, agriculture,
settlement, and humanity, as shown in Figure tetms of natural landscape, the overall
landform, natural vegetation conditions, water egsdistribution, and other factors of the
region constitute the natural environment landsa#pée region. Natural landscape is not
only an important part of rural landscape style dab determines the overall form of rural
landscape style. Compared with natural landscapgscultural landscapes are closely
related to human activities, which are the compnsehe results of crops, fields, and
irrigation structures, reflecting information onraliproduction conditions and production
levels [8]. The settlement landscape is composatefjeographical location, distribution
mode, and building type of the settlement, whicm caflect the climate conditions,
resource conditions, historical values, and corsceptural areas. The human landscape is
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based on the other three landscapes, which is ¢hmeprehensive result of the three
landscapes of nature, settlement, and agricultBugal landscape is the most direct
embodiment of the relationship between man and, lavidch can directly reflect the
current human impact and role in the natural system

Rural landscape

‘ |
A O G

Natural Agricultural Settlement Human
landscape landscape landscape landscapes

Fig. 1. Composition of rural landscape

The landscape style of urban-rural integratiororsnied by the interaction of urban and
rural landscapes, which not only reflects the ueiqulture and tradition formed in the
process of urban and rural development but alsteatsf the residential environment
characteristics of urban and rural residents [@f Twind" in the landscape style of urban-
rural integration is the soft layer of urban andatthumanistic tendencies, including the
morphological characteristics of regional customsl ather soft layers. "Appearance”
refers to the tangible and intangible hardwarellefecities and villages, such as streets,
lakes, mountains, etc. Reuse design aims to rexiséing buildings, infrastructure, or
spaces and transform, reconstruct, or reconfigueentto meet new functional, social, or
environmental needs.

Elements

The elements of the urban-rural integration langscstyle system can be divided into
natural and human elements, as shown in Figure 2.
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Fig. 2. Elements of urban and rural landscape stydéem
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Some specific natural conditions between cities afilthges, including lakes,
mountains, and natural vegetation, are natural etésn In the design of urban and rural
landscape styles, only by making full use of théura elements of urban and rural
landscapes and maximising the harmony of the naalesnents of the two can people
effectively form a distinctive urban-rural integat landscape style.

Human factors are various material elements pratibyeurban and rural people in the
process of creating and transforming nature. Famgte, unique buildings, squares, and
other elements constitute the main landscape @fscé#tnd villages. At the same time, the
landscape is also an important part of human factbrcan add vitality to the city, and
purify and improve the environment, and it is asoimportant space for human activities
[10]. It integrates a large number of natural vatieh and natural landscapes and is the
most natural man-made landscape element.

Visual communication requirements
Ensuring the coherence and integrity of the whole landscape

In the process of urban and rural expansion, maingthe coherence and integrity of
the regional landscape structure and landscapemyst an important part of ensuring
urban and rural ecological security [11]. If theusture of the landscape is broken, it would
hinder the normal development of nature, includthg natural growth of vegetation,
mountains, and other elements. The lack of oveddierence and integrity of the landscape
would lead to the loss of natural features in tHeano-rural integration area, thus affecting
the display of other functions of the landscape.

Protecting the diversity of the ecosystem

In the characterisation of urban and rural integrafandscapes, special attention
should be paid to the diversity of urban and rpeathes to avoid the assimilation of urban
and rural landscapes. At present, road constructi@er conservancy construction, and
farmland development in most areas have destroyxed local natural and cultural
environment, resulting in a sharp decline in theediity of urban and rural ecosystems.
Therefore, in the visual expression of urban andlrintegration landscape, people must
focus on the protection of biodiversity and natipkants. In addition, in the visual
transmission of urban and rural landscapes, attenshould be paid to avoiding
localisation, strengthening the overall ecologisatvice function, and trying to maintain
the original natural community structure in thelegal representation of urban and rural
landscapes to meet the best living environmentdbus animals and plants [12].

Good visual image and characteristics

The way of expression of urban and rural landscadpeal information is directly
related to people’s life experience, and a goodialipresentation effect can not only
effectively display the regional visual image anuhmacteristics, but also significantly
enhance the regional cultural value. The basic gbaisual communication of urban-rural
integration landscape is to optimise the urban ramdl space environment, shape a good
spatial order, and organically combine urban andalrwpen space, cultural value,
architectural type, and other elements to form aubful spatial image. Urban-rural
integration landscape is the main form of expressimt reflects the living environment,
spiritual outlook, and natural characteristics afban and rural residents, and is
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an important carrier that reflects urban and rararacteristics. The characteristics of an
urban integrated landscape are the beginning gblpsounderstanding of urban and rural
areas, the external manifestation of the physiodlbok of urban and rural areas, and the
comprehensive embodiment of the development enwviesr of urban and rural areas.

Artificial intelligence technology

As an important part of computer science theorys Abre goal is to use machines to
imitate human thought activities, thus replacingnhu beings in corresponding work [13].
In recent years, Al technology has undergone trelmes changes in vision, voice, natural
language processing, and other aspects. Compathdyemeral technology, Al has strong
cognitive ability, and it can self-adaptation, deHirning, and self-growth [14]. Through
machine learning, pattern recognition, and othehrelogies, the hardware equipment can
understand the essence and laws of objective tlingsexpress them, so that the machine
can imitate human thinking and complete most ofwloek. With the development of Al
theory and the continuous innovation of informatimansmission methods, traditional
landscape planning and design and its visual tresssmm mode are changing [15].

In a broad sense, with the support of Al technojotie visual transmission of
urban-rural integration landscape style is to Misgainformation, that is, to disseminate
urban and rural landscape information by visualception, as shown in Figure 3.
The process of visual communication of landscapeufes is mainly divided into three
stages: collection, processing, and representafitandscape information.

ﬁ@@iﬁ

Information collection Raw data Collection and storage

- -

Information processing ~ Machining

Tr—pnO=

Information representation  Image text video

Urban and rural landscape

Fig. 3. Visual information transmission under &i#l intelligence

From Figure 3, it can be seen that the collectiblandscape information mainly
includes obtaining source data, and collectingstodng it. Information processing mainly
includes landscape information processing. The mags of information representation
include images, text, and videos. In the landsoafparban-rural integration, the visual
representation dominated by Al technology can beddd into three types: selective
information representation, diversified informatiorepresentation, and personalised
interface representation. The development of thhsee features makes Al technology
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show three characteristics initiative, harmony, effétiency in the visual transmission of
landscape style [16, 17].

Initiative

The communication model can make the representatfolandscape style content
more active and can use perception technology fteatanformation about landscape and
surrounding environment, to perceive and understhedcurrent situation and level of
regional landscape, understand and predict thetifurad requirements of landscape, and
actively display information.

Harmony

Al technology can also improve the tightness betwégndscape elements using
intention understanding while analysing the relalip between landscape elements, to
achieve a higher integration of urban and ruradl$éaape features [18, 19].

Efficiency

The personalised presentation of Al technology adjnst the content and structure of
visual communication according to the functionajuieements of the landscape, to better
use the function of the landscape style and fesfiard to a certain extent enhance the
interaction between the masses and the landscape.

':> :> /| =
Key information Feature extraction

Urban and rural @
landscape
Characterisation %

Visual communication Visual nerve activity

Fig. 4. Visual communication model

In the process of visual transmission of urbanirim@gration landscape style, a new
functional requirement is met by design and colsimn means, or by re-planning and
layout of existing urban and rural landscapes tetrtiee new functional requirements. This
continuation of the functional requirements of taedscape is called the reuse design of
urban and rural landscape styles. Al technology deeply explore and reuse existing
landscape resources on the premise of complyinly reievant policies and regulations.
Based on inheriting and continuing the historicadl aultural values of urban and rural
areas, people should reasonably replace theirnaiteand external functions, adjust and
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transform the layout and external forms of urbam aoral landscapes to meet the
requirements of green and environmental protediwh create new development values in
the process of visual transmission [20, 21].

To realise the visual transmission of reuse deaigh green environmental protection
urban-rural integration landscape style, fully thspthe core values of residents, maintain
and inherit the historical style of urban and raadas, and make it continue to play its due
role in the new era, this paper proposes a vigaakmmission model of gradual migration
based on Al technology, as shown in Figure 4.

From Figure 4, it can be seen that the progresswsfer visual communication model
fully extracts features through key informationaguition, and then communicates visually
through visual neural activity. It is composed ot@nvolution neural network and can
extract the semantic information of landscape imatfecan also map the image with size
[3 x 64 x 64] to the latent image featufe,, 1>, ..., fr,) with size[1 x 256]. The formula

IS:

fu fa ---'fo =f 1)

By automatically identifying and classifying varwlements in landscape images,
automatic recognition and classification of langecalements can be achieved. This helps
designers to analyse and understand landscape sseeoee quickly and accurately,
providing data support for design decisions. Amtmm, f. [-] is a Convolutional Neural
Network (CNN). To make the number of hidden chasastics of urban and rural
landscapes consistent with the number of hidderackeristics of visual signals, this paper
sets the duration of multi-temporal visual nervévity to x = [xl,xz, .., and xTx]. It is
input into the two-way Gated Recurrent Unit (GR@nd the latent image feature is
obtained at this time, and expressedsass,, ..., s, ):

Si = [fGRU(xi'E)'fGRU(xi'h_L)]' i=12,..,T, 2
In the formula, the definitions of each parametershown in Table 1.

Table 1
Definition of formula parameters
Sequence | Parameter M eaning
1 foru [F] Recursive neural network based on GRU
2 h [ Forward hidden state
3 no [ Backward hidden state
4 T [ Time point data

Compared with the traditional communication modle® communication model under
Al technology contains fewer parameters and iseedsitrain.

Given the context vectar = (vl,vz, ...,vTx), this paper trains the model to generate
textw = (wy, w, ...,wr, ). The joint probability distribution defined by theodel is:
Tx
pow) = [ [poawy, o wis,w) 3)
i=1
In the joint probability distribution, each conditial probability is:
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p(Wilwll o Wiog, vi) = k(Wi—llli' vi) (4)
Among themk [-] is a nonlinear functiont; [-] is the hidden state of the model in step
i, and its calculation method is:

Li = feru(im, w1, 1)) (5)

In the repeated training of the model, the learmpnocess is divided into two stages:
progressive transfer and decoding. The conceptraflupal migration comes from the
increasing generation of confrontation networks.idt mainly to generate semantic
information by analysing the landscape informati@nd visual nerve activity in the
progressive process. In the process of decodinly, semantic information needs to be
generated through visual nerve activity. To evauht impact of visual nerve activity on
landscape visual transmission at different timentsithis paper calculates the weights of
different time points:

_ exp(ey)
Y expley)

whereeg; is the score of the queue, and the calculatiomdite is:

e; = agtanh (d5li_1 +ms(Bs; + (1 — ,8))) )

Among themgas [-], ds [-], andmg [-] are queue parametetsnh [-] is the activation
function, B [-] is the adjustable parameter. Based on this calonlatthe visual
communication model can gradually understand ttte semantic content in the urban-rural
integration landscape style, can convey highly gatable signals from visual activities,
and realise the reuse design of artificial elementh as buildings and gardens. Thus, the
urban and rural landscape can be deeply integeatdgresent an ideal visual transmission
effect based on maintaining its original charast&s and implementing the concept of
green environmental protection [22, 23].

5, i=12,..T, (6)

Visual communication experiment of urban-rural integration landscape style

To verify the visual communication effect of theuse design based on artificial
intelligence and the green and environment-frienathyan-rural integration landscape style,
this paper took the case of a city’s urban-rurtégnation landscape reconstruction design
as an example and took the main components ofat@stape system in the region as
a sample. Under the visual communication model tcoa®d in this paper, the visual
communication experiment was carried out on eactstdaent element, and the effect of
the visual communication model was verified fromethaspects: feature extraction, visual
communication effect, and environmental economiacefiie coefficient. To ensure the
objectivity of the experimental results, this pagempared it with the traditional visual
communication model. The basic information of tbgion is shown in Table 2.

It can be seen from Table 2 that the area is 0.20¥3 The main feature of the
landform are hills. The elements of the landscastesn are divided into seven categories,
among which the natural elements include wetlanidsys, lakes, and mountains, and the
artificial elements include forest parks, ethnicildings, and leisure squares [24, 25].
This region is an important node in the developmantrban-rural integration and has
abundant natural and cultural resources, which Xpeeted to become a link and
demonstration area between urban and rural arebs. sklection of the urban-rural
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integration area of the city as the main case dad$cape renovation design has a certain
representativeness.

Table 2
Basic information on urban-rural areas
Sequence Content Information
1 Area 0.2043 ki(20.43 ha)
2 Landform The main features are hills
3 Natural elements Wetlands, rivers, lakes, mountains
Artificial elements Forest park, ethnic architeetueisure square

Feature extraction

Before presenting a good visual communication &ffecs necessary to extract the key
features of each constituent element in the lamssystem. The greater the amount of
feature extraction of the model, the higher therdegf feature retention of the landscape
element, and the more ideal the final communicagibect would be. This paper compared
the feature extraction effects of the two typesrmfdels on the seven main components
(the sequence is 1-7) of the urban and rural lamssystem, as shown in Figure 5.

a) b)
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Fig. 5. a) Model feature extraction results in théper, b) traditional model feature extractiornultss

From the results in Figure 5, there were signifiadifferences between the two types
of models in feature extraction of landscape systemponents. In Figure 5a, the visual
communication model based on Al technology achie98db7 %, 92.42 %, 90.75 %,
96.11 %, 93.36 %, 90.84 %, and 92.71 % in the featutraction of the seven constituent
elements. Among them, the highest extraction rétthis model was 96.11 %, and the
average extraction rate was about 92.84 %. In Eigbr the results of the traditional model
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in feature extraction of seven types of constituel@ments were 69.25 %, 75.81 %,
63.46 %, 68.54 %, 73.28 %, 66.74 %, and 72.69 Yeatively. Among them, the highest
extraction rate of the traditional model was 75%land the average extraction rate was
about 69.97 %. It can be seen that the featuraetidn of the traditional model was not
comprehensive enough to retain the characterisfitse urban-rural integration landscape.
The visual communication model based on Al techgplcan effectively extract the main
elements of the landscape in the region, maintarotiginal style of natural resources and
human resources such as wetlands, rivers, foress,pand ethnic buildings, and enrich the
visual communication content and information.

Visual communication effect

The visual communication effect of urban-rural gregion landscape refers to the
viewing of each constituent element and the coaitiin in the overall landscape style.
Good viewing is the basic requirement of visual oamication, while harmony is the
necessary condition for the healthy developmenthefurban-rural integrated landscape.
The evaluation of the visual communication effecthis paper adopted the expert scoring
method. Eight experts were invited to score thavirig and harmony of each element after
applying different models. The invited experts dmadscape design professionals, art
designers, or scholars and researchers in rel@édb,f with more than 5 years of rich
experience in related fields. The score is 1-5 tgoifihe higher the score is, the better the
visual communication effect of the model is. Assiggights to ornamental and harmonious
indicators based on feedback from landscape userexpert opinions. Among them, the
ornamental weight is 0.6, and the harmonious weigh0.4. The scoring process is
double-blind and multi-round, ensuring objectivityd consistency. The scoring results are
shown in Figure 6.

b
a) 2 Harmony = Ornamental ) % Harmony ®Ornamental
7 e 7 —
6 — 6 -
T | — 25 e
s ot b 3
- S — 3
w 3 I 3 B
2 B 2 B
l ] 1 B ]
0 2 4 6 0 1 2 3 4
Scoring results [points] Scoring results [points]

Fig. 6. a) Visual communication effect of this mbd® visual communication effect of traditional de
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It can be seen from Figure 6 that the visual comoation effect of urban and rural
integration landscape based on Al technology waslidin Figure 6a, the average
ornamental score of each element was about 3.8ntspowvhile the harmony score was
about 3.52 points. In Figure 6b, the average vafusach element’s ornamental score was
about 3.10 points, while the harmony score was 8P@&2 points. From the specific results,
the viewing and harmony of each element under réditional model is difficult to meet
the functional requirements in practical applicasiowhile the viewing and harmony of
each element after the application of this model generally high. From the specific
comparison results, compared to traditional modkés visual communication of urban and
rural integrated landscapes based on Al technolap/an average score of 0.77 points
higher in terms of aesthetics and 0.70 points high&erms of harmony. This indicates that
Al technology can effectively improve the aesthetand harmony of landscape design.
With the support of Al technology, the model carhamce the appreciation of natural
elements and artificial elements through diverdifiepresentation forms, and at the same
time comprehensively understand the overall siomatif urban and rural areas and other
objective information to achieve a high degree afnfony among various landscape
elements.

Environmental and economic benefit coefficient

The coefficient of environmental and economic bisé$ the key indicator to judge
the feasibility of landscape visual transmissioneaf/ironmental and economic benefits.
Generally, this indicator is required to be gredtean 1, indicating that the benefits are
greater than the costs. The economic profit ansl éomlysis of the landscape environment
is very important for coordinating and developinge teconomy and protecting the
environment when reusing the design and green @mwiental protection urban-rural
integration landscape style and features for vigtahsmission. The calculation of the
environmental and economic benefit coefficigftis the following [26, 27]:

E,
- 8
EE ol (8)

where,E, is the increase in ecological service value brouhlandscape desig®0I is
the return on investment.

This paper compared the environmental and econdreiefit coefficients of the
landscape components under the two models, as sindvigure 7.

In Figure 7a, the environmental and economic bemafefficients of each element
under the model in this paper reached 1.216, 1.8207, 1.098, 1.152, 1.187, and 1.223
respectively, with the highest coefficient reaching91. In Figure 7b, the economic benefit
coefficients of each factor under the traditionaddal were 1.003, 1.101, 0.963, 1.024,
0.986, 1.132, and 1.048 respectively, of whichhlghest coefficient was 1.132. From the
concrete results, it can be seen that the advasitaféhis model are more significant.
The Al-based communication model can effectivelgamate the potential resources of the
landscape, and reuse the potential resources basetklligent technology. It can not only
effectively display the characteristics of an udparal integration landscape, but also
promote environmental green development, deepbghate the environmental protection
concept, and significantly improve the environméatad economic benefits.
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Fig. 7. Environmental and economic benefit coeffitiunder: a) this model, b) traditional model

Conclusion

With the coordinated development of the social ecayy the relationship between
urban and rural areas has become increasingly .clbs®ugh scientific planning and
guidance, shaping the landscape style of urban-integgration is not only the main content
of regional construction but also one of the imaott directions to promote the
development of urban-rural integration. To imprabe visual expression effect of the
current urban-rural integration landscape stylis, plaper proposed a visual communication
model based on Al technology. It has effectivelypioved the landscape style and
harmony of the current urban-rural integration aad significantly improved the
environmental and economic benefit coefficient led tandscape style on the premise of
fully extracting the regional characteristics amieonmental information characteristics.
This can not only effectively reduce the cost ofual communication, but also fully
implement the principle of green environmental pctibn and realise the reuse design of
existing landscape resources. Combining artifiéietklligence technology and visual
communication theory, not only expands the appbeoafields of landscape design theory
but also provides new theoretical support for adhig urban-rural integration
development. Promote urban-rural integration andrdioated development through
landscape reuse design. This design method camlisktaeffective connections and
interactions between urban and rural areas, brgakia traditional urban-rural boundary
and providing practical reference and inspiration the reuse design of urban and rural
landscapes. Although the research on the reusegrddsised on Al and the visual
communication of green and environment-friendlyaumsural integration landscape style
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in this paper has a certain guiding role in thenplag and characterisation of urban-rural
integration landscape, there are still some arkas rieed to be further improved in the
research process. The design generated by aftifitédligence may not fully consider the
aesthetic preferences and environmental charatsrisf different cultural and regional
backgrounds, thereby limiting its applicability fmactical scenarios. In future research, it
would improve the visual communication level ofdanape style and promote the further
integration of urban and rural areas with effecfivactice and theoretical support.

Acknowledgements

This work is supported by the 2023 Suzhou Collegell key scientific research
project "North Anhui Rehabilitation Community Lamdpe Design Based on Horticultural
Therapy" (Project No. 2023yzd?20).

References

[1] Yang J. Simulation of landscape spatial layout @tioh in rural-urban fringe areas: a case study of
Ganijingzi District. GISci Remote Sensing. 20193&88-405. DOI: 10.1080/15481603.2018.1533680.

[2] Gungor S, Polat AT. Relationship between visualliguand landscape characteristics in urban parks.
J Environ Protect Ecol. 2018;19(2):939-48. Avaitakfrom: https://www.researchgate.net/publication/
326295415.

[3] Kaminski A. Using landscape metrics to characteriens along an urban-rural gradient. Landscapé. Eco
2021;36(10):2937-56. DOI: 10.1007/s10980-021-01287-

[4] Strauser J. Heritage narratives for landscapesherrural-urban fringe in the Midwestern United &¢at
J Environ Planning Manage. 2019;62(7):1269-86. [011080/09640568.2018.1492908.

[5] Ge T, Darcy O. Study on the design of interactiiasce multimedia teaching system based on VR
technology. Int J Continuing Eng Educ Life Long tmag. 2022;32(1):65-77. DOI:
10.1504/1JCEELL.2022.121221.

[6] Deng Y. Digital city landscape planning and deslmgsed on spatial information technology. Neural
Computing Applications. 2022;34(12):9429-40. DA):11007/s00521-021-06377-w.

[71 Ginzarly M, Houbart C, Teller J. The historic urbdandscape approach to urban management:
a systematic review. Int J Heritage Stud. 2019;@2p§P9-1019. DOI: 10.1080/13527258.2018.1552615.

[8] Lee SH, Tong BC. Study on the status change inl taralscape planning and landscape project in the
general agriculture fishing village developmentjgca J Korean Soc Rural Planning. 2019;25(4):189-2
DOI: 10.7851/ksrp.2019.25.4.119.

[9] Zhang ZH, Lu YW. China’s urban-rural relationshipvolution and prospects. China Agricult Economic
Rev. 2018;10(2):260-76. DOI: 10.1108/CAER-02-2003&

[10] Wu YQ. Role of garden art design in urban landsodgsign. Sustain Develop. 2021;3(12):49-58. DOI:
10.25236/1JFS.2021.031208.

[11] Pu XM. A Research review on the development of mhaal integration. Open Access Library J.
2020;7(5):1-6. DOI: 10.4236/0alib.1106328.

[12] Ravelli L. Visual communication: mobilizing perspges. Visual Communication. 2018;17(4):397-405.
DOI: 10.1177/1470357218794838.

[13] Simon JP. Artificial intelligence: scope, playemsarkets and geography. Digital Policy Regulation
Governance. 2019;21(3):208-37. DOI: 10.1108/DPR&088-0039.

[14] Gao H, Ding XH. The research landscape on thei@atifintelligence: a bibliometric analysis of rete
20 years. Multimedia Tools Applications. 2022;8112973-3001. DOI: 10.1007/s11042-022-12208-4.

[15] Leach N. Design in the age of artificial intelligen Landscape Architect Front. 2018;6(2):8-20. DOI:
10.15302/J-LAF-20180202.

[16] Huang X, Rudolph DL. Coupled model for water, vagwat, stress, and strain fields in variably st
freezing soils. Adv Water Resources. 2021;154:18380I: 10.1016/j.advwatres.2021.103945.

[17] Wu J, Hobbs J, Hovakimyan N. Hallucination imprové®e performance of unsupervised visual
representation learning. Proc IEEE/CVF Int Conf @ater Vision. 2023;16132-43. DOI:
10.1109/ICCV51070.2023.01478.



Application of artificial intelligence in visual @munication of green urban rural integration ... 597

(18]

[19]

[20]

[21]
[22]
[23]

[24]

[25]
[26]

[27]

Deng J, Lam CS, Wong MC, Sin SW, Martins RP. Insta@ous power quality indices detection under
frequency-deviated environment. |ET Sci Measurememfiechnol. 2018;13(8):1111-21. DOI:
10.1049/iet-smt.2018.5123.

Zeng X, Wang Z, Hu Y. Enabling Efficient Deep Cohutmnal Neural Network-based Sensor Fusion for
Autonomous Driving. DAC'22: Proc 59th ACM/IEEE Dgsi Automation Conf. 2022:283-8. DOI:
10.1145/3489517.3530444.

Wu J, Pichler D, Marley D, Wilson D, Hovakimyan Nobbs J. Extended agriculture-vision: An extension
of a large aerial image dataset for agriculturdigoa analysis. arXiv preprint arXiv. 2023;2303:624 DOI:
10.48550/arXiv.2303.02460.

Huang X, Rudolph DL. A hybrid analytical-numeridaichnique for solving soil temperature during the
freezing process. Adv Water Resources. 2022;162804D0I: 10.1016/j.advwatres.2022.104163.

Wu J, Hovakimyan N, Hobbs J. GenCo: An auxiliannegmtor from contrastive learning for enhanced
few-shot learning in remote sensing. arXiv prepairXiv. 2023;2307:14612. DOI: 10.3233/FAIA230574.
Fang YL, Chen PP, Han T. Hint: harnessing the wis@d crowds for handling multi-phase tasks. Neural
Computing Applications. 2022;1-23. DOI: 10.1007520-021-06825-7.

Huang X, Rudolph DL, Glass B. A coupled thershgtiraulicmechanical approach to modeling the impact
of roadbed frost loading on water main failure. /aResources Res. 2022;58(3):e2021WR030933. DOI:
10.1029/2021WR030933.

Grange C, Barki H. The nature and role of userefeliregarding a website's design quality.
J Organizational End User Computing (JOEUC). 202@;875-96. DOI: 10.4018/JOEUC.2020010105.
Jiang L. Environmental benefits of green buildingsth BIM technology. Ecol Chem Eng S.
2023;30(2):191-99. DOI: 10.2478/eces-2023-0019.

Li J. The mechanism and path of finance promotirggdevelopment of a low carbon economy. Ecol Chem
Eng S. 2023;30(2):227-34. DOI: 10.2478/eces-2023300



