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ABSTRACT

With the expansion of the hiking leisure and tourimarket, the demand for intelligent outdoor equptrhas increased
accordingly, and the application prospect of TrekkiPoles is infinitely broad. This study focusestba design of
intelligent Trekking Poles, besides, based on dpimg the structure and functions of the existimgKking Poles on the
market, it also combines the reasoning advantag@&igpData Geographic Information System (BD-GIS) &l to assist
climbers who can easily obtain spatial geographimimation. Which are used for travel planning,etgffactor analysis,
problem decision-making by mastering intelligentnagement of Big Data, and convey it to users feafer and more
convenient outdoor experience. It has significaracfical prospects for users' safety, comfort, amatdoor activity

experience, and it will become one of the most itapbinfrastructures for smart tourism.

KEYWORDS: Big Data, Geographic Information System (GIS), fikil Intelligence (Al), Trekking Poles, Smart

Tourism
INTRODUCTION

Due to its abundant natural resources, China hay fagnous mountain sceneries and plentiful tourissources of various
typical geological landforms, which attract manyrists to visit famous mountains and forms theirfigedf traveling through
thousands of rivers and mountains. With the impnomet of current economic conditions, in particukand the increasing
environmental awareness of ecotourism, thus maeesaing, hiking, or Nordic walking has graduallycbme a popular
option for outdoor activities or leisure tourismnda Trekking Poles have also become indispensabpgplisa for
mountaineering, hiking, or Nordic walking (Hawkedalensen, 2020).Meanwhile, through the intelligiavelopment trends
of technology and mobile devices (e.g. informataomd communication technologies, ICT and Interneflloings, 10T),
Trekking Poles will inevitably tend to intelligedesign such as how to make smart planning for auttiking activities,
providing relevant information of terrain conditiopredicting risk factors, and forming a type ofastrtourism (Kaur and
Maheshwari, 2016; Kontogianni et al., 2018).Consgrdemand Trekking Poles, in addition to the desigaterial selection,
material use, and production, they pay more atiarit portable, sturdy, and efficient, and evenehtopachieve the guidance

of intelligence and convenience, so that one eqeiptroan be used for multiple purposes.

According to the document "Development Plan for ktain Outdoor Sports Industry” issued by the gowexnt in
2016 (General Administration of Sport, 2016), inche seen that China is committed to supporting diversified
development of the industry and products on moontaitdoor sports. With the continuous improvementhe national

economy, the people's demand for sports consumpéisrcontinued to increase, and the industry ofntadmu outdoor sports
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has also achieved rapid growth. Data show thahtlmeber of outdoor sports enthusiasts has reachednilBon, and the
market scale of outdoor products has reached 1i8rbiRMB. In general, the overall strength, indystoverage, social
participation, and market recognition of China'sumtain outdoor sports industry have increased f&gnitly. From 2011 to
2018, the market scale of the outdoor productssimgdigrew rapidly, 2011 reaching 14.52 billion RMBd with a growth
rate of 50.91% (CICC international consulting, 2028though the growth rate gradually slowed dow @eclined in the

latter, it also has found a turning point. In thghkend market, there is still demand for inteligequipment.

With the continuous development of society, theppes consumption structure will inevitably changdich will
cause the consumption of outdoor sports, fithess,taurism to continue growing (Kontogianni and g 2020). Outdoor
supplies prime refer to the equipment requiredpfarticipating in outdoor activities, including bagirofessional clothing,
shoes, tents, sleeping bags, Trekking Poles, amh.s@utdoor sports have gradually become a fashi@hina, and it also
breeds unlimited business opportunities. The nurabggurists in China is increasing at an annutd od 26%, of which the
fastest-growing is among travelers in the 20-40gagap. The market demand for tourist productadsgasing by 17% every
year. Compared with the annual transaction volufiteeoglobal outdoor sports industry by more th& %15 billion, China's
related industries are still in the initial staged the market development space has deep prog#€€ international

consulting, 2020).

The diversified development of "outdoor +" is clode the living needs of the public. As a type afmily
expenditure, entertainment consumption is an imglispble part of the country after economic devetasgmNowadays,
family travel tends to be a travel mode of "outdeotourism” (Peiet al., 2019; Buckley and Westaway, 2020). For the
public, it not only meets the needs of family teorj but also meets the needs of participating amtspthe new two-in-one
type of tourism is bringing a new trend. Therefdhe, outdoor industry chain has gradually formeak industrial spaces of
supporting occupations including outdoor persorkmelwledge and skills, camp management, outdooiicclum design,

which directly or indirectly give rise to the dnng force of the outdoor products market.

In addition to the trend of modern high-end intglice, safety factors are also one of the impocamsiderations
for outdoor climbers. Thus, based on the enviroriadesafety of outdoor mountaineering, hiking or 8lorwalking, this
study considers how to combine the theory and ndetifi®ig Data Geographic Information System (BD-Ei&intelligently
design the Trekking Poles. It can not only havelthsic function of the intelligent crutch, but aldentify the dangerous
elements in the geographical environment and peongk avoidance schemes for users in combinatitmthe information
processor of GIS and mobile devices, which cantlgreaduce outdoor risk (Czioska et al., 2017).A¢gent, most of the
Trekking Poles products on the market are desigmaéitionally, mainly focusing on the style auxilidunctions of materials
and hardware, but it has not been found that thezesoftware functions that combine them with srf@rms as design

products to solve user safety.

Apart from the transformation of hardware desige, dim of our work is also to propose innovativsigie thinking
in software design by using the concept of BD-Gi8 atrtificial intelligence (Al) for exploiting th@rekking Poles. This
provides stable and reliable relevant informatimmnfiountaineers or tourists using the technicahathges of BD-GIS so that
users can establish planned itineraries accordihactl conditions, master dynamic information dgractivities to meet the
actual needs of smart tourism (Gretzel et al., pObScase of unexpected conditions, users cangehtreir itinerary, route,

or recreational form to better adapt to their emwinent, optimize the experience of mountaineeritiking, or Nordic
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walking, make climbers feel a convenient and pleahiking process, improve the safety dihg, and it is also an importa
foundation of smart tourism.

LITERATURE REVIEW AND METHODS

This study primarily focuses on the thinking of tineorporatiol of sdtware and hardware design Trekking Poles for
providing smart function. At present, however, rpafating hardware design is almost the unique &fehmain trend in th
market, so the thinking and combination of softwamre rarely mentioned. Moreo\v with the development of technologic
trends by integrating with intelligent equipmenbile devices, IoT, Big Data, and Al, combining fbactions of softwar

and hardware for implementing the exploiting sué:Trekking Poles has become a highlysiese solutior

In the era of vigorously on outdoor activities, hismproving user satisfaction, suitability and tlaéety of good tool:
ineffectively, and based on peopgented thinking, is the highlight issue of smmtrism Thus, the basic technological
principles that support the above properties faattng smart tourism are introduced in this studgeld on two part
hardware design and software design. The hardveatepntinues the previous patented design cofgeptir teams, mainl
emphasizingn the extension concept of appearance and fuscion2018). The software part is considering Howmport
the concepts of DE5IS, Al, and smart tourisi The key architectural componentg &ardware design and software des
Such hardware fictions include GPS locator, music player and speadkformation processing and display and auxil
tools, etc. that are different to theisting functions ofTrekking Poles on the market. Then, software funstiare ai
innovative combination of metlls and concepts that inclucGIS platform and function,itp data, Al, and smart touris
tools, etc. (as Figl)Basis on the above design, the following sectiifiprovide an overview of the framework and hiigfhit
the benefit of the design content,cafarther to illustrate the combination elemerttgoretical roots of this study, and how
meet the needs of users by integrating above elsrivea practical produc

Intelligent
trekking poles

GNSS
locator

Hardware Software

design design
Music & =

speaker Big Data

Information GIS

processing Auxiliary Platform and
and display tools function

Figure 1: Intelligent Trekking Poles Designing Concepts and a Combinatic
Smart Tourism

First of all, here we must understand what meafsnsurt tourism”? What are their conditions? Whadk of functions ca

be provided? Where is the feasibility and prospéds developmen
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Smart tourism is a new emerging concept both thieally and practically (Buhalis and Amaranggaral 2, Wang
et al., 2016). So far, there is no complete anctrete definition. Different technical fields ancewipoints have been put
forward different perspectives (Saraniemi and Kgtéin2011). In general, however, smart tourism haslved various
entities like the data centers of tourism resou@®,and Cloud Computing, next-generation commuitoanetworks, high-
performance information processing, intelligentadatining, and other technologies in tourism expeee which provides
tourists with favorable information and convenietim®ugh intelligent computing (Zhang et al., 20$®irnov et al., 2013;
Wang et al., 2016; Tavitiyaman et al., 2021)

The Smart tourism perspective focuses on the tsuriseds by integrating with ICT, digital innovati and tourism
behavior (Wang et al., 2016; Ajantha et al., 201f3.also centered on the interactive experierfc®urists, guaranteed by
integrated industry information management, andratiarized by encouraging industrial innovation gmdmoting the
upgrading of industrial structure. Smart tourisnagsively perceived as tourism-related informatiowl timely arranges and
adjusts tourism plans by using new technologie$ si&c mobile cloud computing and the Internet andapte terminal
Internet access devices (Smirnov et al., 2013; Kéwhdaheshwari, 2016). In short, it is the real-timgeraction between

tourists and the network, so that the travel amament enters the touch era.

The aim of the developed smart tourism for applythgs, is to manage the platform and destinatiothie effective
allocation of tourism resources, enhancing theisoubenefits of tourists, and providing a smartigu experience. It is also
applying computing knowledge, especially in the@frBig Data, to adapt services for the touristerthance user experience,
quality, and reliability by the information providéHamid et al., 2021). The application of smaudriem plays a significant
role in planning the perfect tour and allowing sser extract relevant details such as weathertipostravel itinerary, and
events. Meanwhile, it will make the tourists awaféhe destinations as a point of interest in adesemd give them insight
into the places they are planning to visit during trip and create suggestions for tourists depgnain their preferences and
equipment to facilitate them arranging a leisurel dourism plan, to meet the requirements in terrhseficiency,

visualization, and security.

In the design of this study, we propose a hybrigraach to implement travel and smart tourism basedhe
practices, the ‘key concepts’ of smart tourism baridentified as the basis of some extensive fanstiThese concepts are
basic information of the destination, road andfizafonditions(Zhao and Hu, 2019), regional disaagsessment information
(Zhang et al., 2021), weather forecast (Hawchaal.et2020), safety assessment (Chang, 2021), emsrgiisposal and
consultation(Zhou et al., 2020), tourism itinerplgnning (Rathnayake, 2018), etc. as presentejir?F
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Figure 2: Smert Tourism Key Concepts Schema.
Geographic Information System (GIS

The technical strength of GIS lies in data coltagtistorage, analysis, and dis; (Mahmood and Salan2013). It is an
emerging frontier discipline htit integrates computer sciencgeography, surveying and mapping, remote sen
environmental science, urban science, space scigogernance science, and related discig (Sepniak and Turek 2020). It
has sprung up rapidly in recent 30 years. Basdtegeospatial database «supported by computing hardware and softv
conditions, it manages and operates spatiallyagldata, and uses geographic model analysis afpye®éx timely provide
variety of spatial and dynamic geographic informra Which is a series of computapplication systems for geograp
research, comprehensive evaluation, managementtitatiae analysis, and decis-making services (Rathnayake, 20

Andersen et al., 2019; Hawchar et al., 2C

In the 1960s, GIS originated in North America, esgty in Canada and the United States. With the r
development of computer technology, in the lateO9®rocessing, analysis, and overall technologgine increasingl
mature. Now it has been successfully applied tadewéc and technical fields such resources, environment, land,
transportation, education, military, disaster resgaautomatic mapping, and so on. Meanwhile, bggirating with spatie
information technology, including the theories d@adhnologies of the satellite positioning systGIS, and remote sensing,
and combined with computer and communication teldgyo spatial data collection, measurement, amalysiorage
management, display, disseminatiand application are carried olChen ¢ al., 2019).Spatial information technoy is
called "geospatial information science" in a breadse, and it is also called Cinformatics (Xiao et al., 2018; Hardy et :
2020).

From a comprehensive definition of applicabi GIS has successfully entered the field of humaly dité, suct as
Google Map, Baidu Map, etc., which are indisperesdabbls for people in geospatial processing, quang applicatiol
(Rathnayake, 2018). There are often used to questindtion information, environmental exploratistree view guidance,
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route planning, time estimation, and location siwarit is also an essential platform of variousosimerce, such as taxi
calling, shared car rental, logistics navigatiomgress delivery, car navigation, etc. Therefores @ne of the most significant

basic elements in the new emerging smart citiesarait tourism in the future.

What is GIS technology? It is a kind of technighattis based on natural geospatial and using thiboake of
geographic model analysis which can improve spatidldynamic geographic information in real-timeudsers(Andersen et
al., 2019). In recent years, with the developmeaid of Al, Internet big data analysis, 10T andeottechnologies, the data

information analysis of GIS has become increasisghple, and the application is more socialized.

In terms of technology, the spatial analysis of @f&rs to a method of spatial data analysis basetthe location
and shape of geographical objects, which aims tmaetxand transmit spatial information. Spatial lgsia is the critical
feature and core skill of GIS which is divided intector spatial analysis and raster spatial armlyidie spatial analysis of
vector data is mainly manifested as follows: gehgrthere is no using model analysis and processiethods, owing to
which is diverse and complex. Spatial analysis oehof vector data include extraction analysis.egupsition analysis,
neighborhood analysis, statistical analysis, amivor& analysis. Furthermore, the spatial analysisaster data mainly
includes extraction analysis, superposition anglydistance analysis, density analysis, neighbathtawlysis, difference

analysis, statistical analysis, surface analy$is, e

In addition, the application and development offieral GIS are the core issues in the future. THnosjgtial-
temporal databases which let time and space asdrigably linked. In many application fields, suels environmental
monitoring, earthquake rescue, weather forecasétay, their spatial objects change over time, tiede kinds of change
patterns play a very significant role in the santprocess (Hawchar et al., 2020; Andersen e2@l19).. Therefore, solving
the temporal problem of GIS has also become aaritiirection in the realms of GIS. Generally sjpegkthe basic elements
of GIS technology include spatial data, calculatorganalyzing information, and knowledge servican{Magaddaet al.,
2019). Further, the extensible technology inclutiesorganization and management methods of splatial the solution and

analysis of spatial data, and the visualizationagmglication of global data on physical geography.

Using geospatial technology in tourism planningl wilovide infrastructure and capability for the bggtion of
smart tourism. Meanwhile, the accurate positiorabdity of geographic information can also provitigh-quality decision
support for the application of smart tourism. I tfuture, smart tourism will achieve better intéiac and integration
between tourists and the surrounding environmethteaisure better security and tourism experience.pfime feature of the
new generations’ GIS, from the perspective of gpatfiata, is dynamic heterogeneous, spatiotempatehsive, and
unstructured "Big Data". In terms of informationngouting, it is a spatial processing and analysi$ fir computing (e.g.
Cloud Computing) and is supported by high-perforoeaequipment. From the service point of view, ithis personalized

service mode and the application by a huge senatsork of geographic information.

Based on the above mention, GIS may have excitiogpgcts in these aspects in the future as follewst of all,
data acquisition: data is the fundamental of Gl data acquisition skills are the source of Gtdinelogy. Based on the
basic techniques, the incremental data sourcesl®fgénerally include satellite remote sensing, timysng information,
photo grammetry, various sensors of smart city, s trend has developed into the incrementrgilaata sources, and it is
so-called Big Data (Gao, 2021; Wang et al., 2021).
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Secondly, data analysis: Driven by Big Data soyrtesdevelopment of GIS data analysis is closelgted to Big
Data, Al, cloud computing, and other informatioaheologies(Zhao and Hu, 2019). Thus, efficient dadé@agement has also
become the infrastructure of GIS. That's why thatigh database has always been a foundationalytleé@slS. These data
has different shapes (e.g. lakes, roads, housdsj\aas), different properties (e.g. line mape#iae map, and street view
map), different trajectories (e.g. driving carscift in the air, running floods, and hidden ocearrents), which are difficult
to describe by a unified model. Spatial data amabysd mining are also the foundations of susténdevelopment for GIS.
Nowadays, with the development of Big Data and @loamputing, Big Data GIS has become the techmigphbility of
various state-of-the-art applications and promotimg development prospect of smart city and snoanisgm (Yona et al.,
2021).

Thirdly, data presentation: In a broad sense theludles but is not limited to maps, charts, mohips, web
applications, etc. It not only refers to visualiaat but also refers to various functions that todbl end-user. Data
presentation is closely related to the Internefmater vision, and other fields. From the perspeatif the basic platform, the
development of cloud computing technology of MahiMapping as a service (MaaS) has become a newrtypjity and
brought a new business model(Lopez-Carreiro eR@R]1; Zhao et al., 2021). For now, professionalsmention several
terms when discussing cloud computing: laas, Paa® SaasS, that is, infrastructure as a servictfppiaas a service, and
software as a service (Tsai, 2021). Based on eblsnical background, a new business model for ¢osgatial information

industry will be MaaS in the near future.
Big Data and Al

The era of digital has emerged as an essentiabp#otiay’s life, due to the data acquisition atmtage that has led to the
generation of massive volumes of data using setesdces everywhere that so-called Big Data, whah lse used in many
specific realms (Balbin et al., 2020; Chang, 20&Bng et al., 2021). Thus, Big Data has become aelayent factor in
smart tourism that can be used to develop suchtalfigent system to enhance the performance asidecsystems in smart
tourism. Safety information of outdoor leisure ammirism such as weather conditions, topographic g@dmorphic
conditions, road maintenance status, timely disastermation, refuge place, safe place, best pagessment, etc. (Guo et
al., 2020; Sarker et al., 2020; Huang et al., 20@M)ich generated from data analysis is considasesl successful technology

with immense potential for improving smart touriservices.

GIS and Big Data have been integrated with eaclerpthowadays, due to the rapid change of informatio
technologies. Big Data has 5V characteristics, mgmarge volume (Volume), multiple types (Varietylast update
(Velocity), high value (Value) and authenticity (aeity) (Laney, 2001). Discovering regular pats through Big Data,
however, providing smart thinking for generatingpWfedge and solving the problem is the core ofjiplication (Oksanen
et al., 2015; Balbin et al., 2020; Wang et al., 20 particular, the geographic data involvedha tourism field is a kind of
Big Data that can solve various spatial issuesablpms by analyzing and integrating with othead#ith the development
of Information Technology (IT) rapidly, the theaand technology of Big Data offer new blooming oppnities for outdoor
leisure and tourism. Nowadays, people generallydigersified technologies such as IoT for dataemtibn and Al for big

data analysis (Zhang et al., 2021) to strengthénidgegration and sharing and optimize the infcastire of smart tourism.

In the utilizing of smart tourism, the effectiveopessing and using knowledge from processed Big Bahe most

important factor in the development of more effitidecision models (Balbin et al., 2020). In ortteprovide information
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and knowledge for smart tourism services (Nimmagatldl., 2019), Big Data applications must effegyivcollect, securely
store, analyses and develop smart tourism infoomaBig Data also aids decision-makers or usedeireloping to extend
smart tourism infrastructure and resources. Aslémeloping smart tourism, destructive technolothies we need refer to the
technologies that can make use of high technolagycaange the ways we work which are smart andtefée These days,
which include IoT, Big Data, artificial intelligeec(Al), etc. Big Data and Al analytics are increa$y important and have
become the subject of focus for disruptive techgiel® (Liu et al., 2020). Turning this Big Data im0 understanding of real-
world information can help us make decisions andrawe performance in the realms of smart tourisspe€ially, the

revolution in internet information and communicatitechnologies has had a profound effect on thastouindustry. In

‘interactive tourism,’ tourists have an increastegdency to use smartphones as an aid in routidgdescovering places

(Isinkaye et al., 2015; Kontogianniet al., 2018).

Location-Based Service (LBS) applications represrity Google maps and Baidu maps, in recent ybarse
entered into every user's mobile phone and have lpadfound impact on Internet life (Oksanen et24115). The application
of LBS requires the high freshness of data, eslhetie high response ability to update the dataocafls and place names,
which has a great impact on the users’ experidntelligent data matching is to filtering the massnetwork information
obtained by the search engines, obtaining therimdtion associated with geographical location, amdiching it with map

data, to quickly find changes and update autonibtifdahmood and Salam, 2013; Rathnayake, 2018).

As for the perspective of technology, there are pe@pular approaches to support the developmentigpDRta,
respectively in the fields of data analysis and@dta analytics can provide a method to demongtraigessed outputs of Big
Data with visualization and graphical formats. Murer, data analytics can collect data from realldveguipment to digital
and analyze the processes and environments (Huaalg €021; Montoya-Torres et al., 2021). Thudadanalytics can
facilitate users to Interpreted data from the ssén meaningful information and support decigiwocesses. Data analytics
as an auxiliary tool can lead to process optimizasind increased efficiency in multiple realms @had Hu, 2019; Balbin et
al., 2020).

In another techniques field, it refers to Al thahdie used for interpreting Big Data, further, tat also imitate the
patterns of thinking and can be used for modelinghdn behavior utilizing machine learning progres&gisen et al.,
2019).Generating Knowledge from Big Data using At alata analytics techniques are expanding thevedaés of such
outcomes. Studiess how that among Al techniqueshndéep learning techniques can provide betteltsesampared to data
mining methods, a deep learning-based method carsdxk for predicting various conditions (Isinkayele 2015; Chen et
al., 2019).Such digital principles are related foth#at permit collecting data to be gathered viljuen real-time, providing
deeper insight into the dynamics, trends, and tgitos of smart tourism in different conditionsidf therefore conducive to

predict conditions in smart tourism before an as@esituation occurs.
HARDWARE DESIGN
Current Status of Market Product

Hiking is a popular leisurely activity that provile variety of health benefits, such as reduciegrigk of heart disease,
reducing blood pressure, and improving cardiopukngrhealth. The use of specially designed treklialps has become
popular among participants seeking to relieve kyae and increase balance and stability while walkiTrekking poles can

decrease the loading and strength of lower limbsjtlwill increase cardiovascular demand. Whemy@ag a large external
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load, trekking poles can provide benefits by redgdower limb muscle activity and increasing bataad stability (Hawke
and Jensen, 2020). However. Hiking may increasgyimjsk, due to the physically demanding naturéhefactivity, with the
most common being overuse and traumatic injurié®s& injuries account for 75% of injuries to thevdo extremities
(Hawke and Jensen, 2020).Thus, nowadays, the uekifing Poles has become an indispensable taobnf the athletes
participating in hiking competitions, according research, 248 samples were collected, 104 athleges injured, and 95
injured did not use hiking sticks, accounting fae® of all injured. Further, the injury rate of 1pRyers who did not use
Trekking Poles was 47.7%, while only 9 of the 48ypfs who used Trekking Poles were injured, andirthgy rate
decreased to 18.4% (Chen and Qing, 2016).

The above research shows that the importance iof 0sekking Poles, but what are the benefits afigiSirekking

Poles? Here are summarizing a few advantages thkkimg Poles commonly would provide as follow:

* Increase balance. When we walk along winding ambnepaths, rocky slopes full of stones, and iceeced lands,

and snowfields, it will be more stable with thephef Trekking Poles.

* Relief legs. If you only use your legs when clinththe mountain, you will soon get tired. When udimg Trekking
Poles to help, we can give full play to the stréngt the upper limbs, reduce the fatigue of theslemnd make us

walk easier and farther.

e Shock absorption. If you only rely on your legs,entgoing down the mountain, your knees will bekat f force.

Using Trekking Poles can significantly reduce intgawd protect the knee.

» Protection. If you encounter insects, snakes, dftlamimals, or need to cross the grass, you cétergaod use of

the Trekking Poles to achieve self-defense.

* Build a shelter structure. When tents need to beisen the field, the Trekking Poles can be usedha support

column of the tents.

» Explore the way. When we cross a river, snow, od,niuis difficult to predict the depth. At thairte, we can
measure itby the Trekking Poles. Besides, wheninglkf you encounter wood or stones in the wayy gan use

the Trekking Poles to preliminarily judge whethssistable, then select the route.

» Drying clothes. Tie two Trekking Poles into thelsand then pull up the rope that can to obtainravenient clothes

hanger.
»  Selfie stick. By adding additional gadgets, thekKkireg Poles can also be transformed into selfigksti

The structure of Trekking Poles currently on thekeais shown in Fig. 3, which is divided into grghaft, locking
mechanism, basket, and tip. The grip is divided sttaight grips and T grips by judging the sh&@sed on the materials, it
can be divided into cork, sponge, rubber, plastid &thylene-Vinyl Acetate copolymer (EVA) foamed terals. The

commonly used materials for supporting shafts knmiaum alloys, carbon fiber, and titanium alloys.
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Material - EVA, cork, foam, rubber, plastic

. Shape - T-shaped, straight shank
) structures

Material —
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carbon fiber,
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. Mode - external lock, internal lock
‘mechanism

basket locking

mechanism
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Figure 3: Structure Diagram of Trekking Poles in the ExistingMarket.
Designing Product of this Study

In this study, the existingrékking Poles products in the market were consii&efore design, but no equipping spe
information function and intelligent guidance wéoginc on tekking poles products. Thus, in the hardware desigthe
product that we are thinking of, besides the bésictions required by thTrekking Poles, the crucial design idez
enhancing and improving the application functiorttaf Trekking Poles. Thénardware is added with the terminal disg
equipment of the control box, embedding blade aesigd tip replacement module, and protective slegwvice and musi

playback module, etc.

Among them, the terminal display equipment of tlmmtml box is eqped with an antenna module, C
information processing module, and music playinglate (Li, 2018). These designs are also the innovatesgih mode ¢
this research, which is used to combine the primédules of software designing functions. In the nle, the chip of the
Global Navigation Satellite System (GNSS) is emliggiéh the GIS information processor. Meanwhiles thual navigatiol
and positioning technology of Beiddlavigation Satellite System (BDS) and Global Pogitig System (GPS) and IP
protection are adopted, and the biriltbattery is designed for charging. The standdrdPoprotection level is electric.
equipment shell proposed by the European ComniitteElectro technicabtandardization (CENELE), and numbers 6 and

7 representtte protection ability for dust and wa

The appearance structure of the intelligent desfi Trekking Poles is mainly divided into 17 pi (Li, 2018) (as
shown in Fig.4). Overall, the hardware designirajiees include: First, re-time positioning:t helps for viewing its position
of geographic coordinate and thmieaensional coordinates in r-time by the terminal display of GNSS. Sect music
playing modulewhich is equipped with a speaker and connected Blitetooth. Thirc terminal displaydevice: which can
provide the latest weather, terrain, geology, kfed other information in the target area to offesers the best path the
destination, danger notification, exploration stggt, etc. Fortl auxiliary toolsetthat is providing reevant tools which users

can applyoutdoors or hiking, such as bla rod tip, and protective sleeve.
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1.Horizontal grip 2.Shaft 3.Vertical grip 4.Anti-slip pattern
S5.Strap 6.Control box 7.Terminal display panel 8.Speaker
9.Groove 10.Rotating shaft 11.Slide block 12.Blade
13.Protective sheath 14.Battery compartment 15.Telescopic part
16.Set screw 17.Rod tip nrotective sleeve

Figure 4: The Design Structure of Trekking Poles
This study compared with the existing in the marketerms of structural design, the differeninclude as follows:
First, adding the design of inlaid blade: the charactdriak design is in that the blade can be fixed at amgle on the
Trekking Poles, so when using the knife can be dewteand practical under various circumstancesaagtes. econd, this
design can replace different types of rod tip poibte sleeves and can be applied to sand, rockamegtand snow, etc. ‘ird,
the GIS voice broadcasting module is used to brsidoad conditions, weather conditions, emergeitiges, et. Forth,

the music playing module, that is, the Bluetoatl bf the speaker, can meet the users' outdoorcrangiymen
In addition, the specific functions of the proddesign are as follown

First of all, geographic information processingsimainly providing the user with the function of mdigplay anc
navigation, recognizing that the user can obtae itffiormation of location and surrounding geograplalculating an
displaying the shortest path for the user to amivihe destinatiorand guiding the user to process the obtained irdtbom of

geographic environment and making reference dews

Secondly, replacing the rod tip of Trekking Poleken climbing uphill, the user will adjust the gtgpthe positior
consistent with théneight of the arm. At this moment, the stick tipede to provide a function of the leading role.
advantage of this design is obtaining and analyttiegerrain, topography, landform, and other fata the user's mounn
at that time through GISnd then conveyir the results to the user. According to the charmties of various elements of tl
mountain, replacing the appropriate spare tip afkking Poles is conducive to improving the safetyclimbing and
obtaining a better climbing expermn Among them, the designed spare tips of TrekRiolgs include "special stick tips 1
hard ground (rock ground)”, "special stick tips $onooth ground (wet ground)", "special stick tipsi€e and snow groun

and "special stick tips for soil ground".
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Thirdly, music playing: the GIS Trekking Poles alsaovatively adds the audio playing function tstifiguish it
from ordinary Trekking Poles. A music player isasged at one end of the holding handle of the GEkking Poles,
groove is arranged ¢he upper side of the support rod, and a loudsyéa embedded therein. The music player is cdrdi
to the mobile phone via Bluetooth. Ordinary, it gday music and broadcast geographic informatinrcase of geologici
disasters, rugged terraemd extreme weather, it can broadcast voice remsindibe design can not only locate, communi

and navigate but also entertain and r

Fourthly, cutting obstacles: when branches, thanseeds need to be cut off during outdoor hikiray can losen
the fixing screws on the Trekking Poles body, mtie slider to form a certain angle between thdédland the Trekkin

Poles body, fix the slider, and then remove thdelarotective sleeve and use for cutting with thed
SOFTWARE DESIGN
The Framework and Supporting Functions

Hardware design is the skeleton of this study, softlvare design is the soul. In response to theldping trajectory ofhe

era and the prediction of usage demand, this shaldlg the framework of software design oe premise of optimizing
hardware which represents the spiritual meanirdgsign That is expecting to meet the experience and sgeeguirement:

of outdoor hiking tourism in the future for achiegithe goal of smart tourism. The conceptualizedhis framework
functionalities (as shown in Fig. 5) are based l@ GIS platform by integratii with Big Data and Al reasoning abilit

Through the integration of these technical theofiles functions of dynamic expression, data aggieagaand knowledg

discovery can be achieved, also to support sefenations that the system wants to provide, incigdiourism itineran

planning, basic information of destination query road traffic condition inquiry and reminder, asgggshe condition of i

regioral disaster, weather condition inquiry, and prédit assessing safety information, emergency d&pesd

consultation, etc.

Dynamic

| | B 1.tourism itinerary
‘ platform ‘

planning

2.basic information of
destination

3.road and traffic

r 3 conditions STt
Trekking Big Data ‘ Data 4 regional disaster » - mér
Poles | ‘ aggregation assessment GUL T

A 5.weather conditions
and forecasting

6.safety information and
assessment

7. emergency disposal
and consultation

A
reasoning ‘ Knowledge
discovery

Figure 5: The Framework of Smart Trekking Poles
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In addition, in terms of functionality, this stugyoposes seven prindesign functions (as shown in Fig. 6), wh

are briefly described as follows:

Planning tourism itinerary: Including tourism routelection, distance calculation, time estimatiscenic spo

selection, tourism, footprint tracking, ¢

Querying the basinformation of destination: Including the introdiact of scenic spot information, ticket pric
characteristics and specialties, natural and alltonditions, recommendation of popular scenidsspmnditions

for surrounding food, housing, traveli shopping and entertainment, etc.

Querying the conditions of road traffic: Includimgminder and query of road grade, alternative roadd

construction, road closure, traffic accident, spémdfic jam, and other conditions informati

Assessing reghal disaster: it mainly inquires, reports, and inels the recent disaster conditions in the reg

including flood, wind, debris flow, forest fire,Adslide, broken bridge, €

Weather conditions query and forecast: As for giwttractions and ples provide that including the temperatt
wind speed, humidity, sunny or rainy forecast,aviinlet index, air quality, etc. Then users canckhier weathe

details of all the places as for weather condit

Assessing safety information: Such as tssessment of safety factors for tourist destinatidine numbers, ar

status of disaster events, etc.

Emergency response and consultation: that couldg®dhe contacting phone number of government riieyeats

for an emergency consultation, and the acting phone number and address of hosg

functions contents

e fourism itinerary planning - Route, time, distance, scenic spot, track tracking...

Introduction to scenic spots, tickets, characteristics,
natural and cultural conditions, hot spot...

| road and traffic conditions - Road level, alternative road, road construction,
closed road, accident, traffic jam..
el e e ‘ ?ece:tf.dlsast:t: IE Fh:l region, such as flood,
orest fire and debris flow
weather conditions and forecasting - Ttlamperilturel,:lhumldlty, s;unny orrainy,
ultraviolet index, air quality
safety information and assessment ‘ Safetzfactor; assessm;ent OStourlst destination,
numbers and status of accidents
N cmergency disposal and consultation - Consultation phone number of government units,
hospital address and contact phone number

Figure 6: The Functions and Contents of Trekking Ples

basic information of destination ‘

Trekking
Poles
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The Framework for Function and Problem Solving

The intelligent design of Trekking Poles proposedthis study is equipped wita terminal display.On this basis, the
Trekking Poles areombining with software to enable users to recehee latest information in re-time. The software
interface provides specific positioning, altitutlemperature, longitude and latitude, humidity, wiacte, PM2.5 onditions,
and wind direction. Through this interface, theteoplanning of tourists can be carried out (as shimwFig. 7). The usecan
select the starting point and endpoint for the walkoute by the own will. The software can calculate the tiand distance
of the whole route, put forward the guidance coon of the walking path for locating and trackingea-time. It can also
preview and guide various topographic and geomorpbiditions in the path, and query basic inforaraiuch as (ological
and soil conditions, weather situations, disasiatus, safety conditions, elevation difference, #tcan also explainnd
navigate scenic spots according to the plar route to meet the user's experience.
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Figure 7: The Schematic Diagrar of Route Planning.

In case of emergencies during hiking, it can previtecision support and judgment for prot-solving. The
intelligent design of Trekking Poles in this stuthn not only explore and describe the terrain andfbrm then guide tr
mountain conditions through GIS technology, but atguiimize the relative safety hazards of mountame@rougt
integrating withBig Data information and Al knowledge reasoning amfing Meanwhile, it can provide relevant decis

support for users idangerous situatior

For example, if you are lost in the jungle, you cpckly locate, find out the relevant path and y@m the
dangerous area as soon as possible through the @\BSGIS functions, to ensure the safety of cliratierthe wild. Thi is
the contribution and benefihat providing by intelligenc Further, the intelligent trekking poles are maitdyfacilitate
climbers solving common problems in hiking, aneliminate unexpected dangers during hiking to tleatgst extent. In tt
field, the primary problem is to find a more suitabbute for walking, then the network analysis apdtial analysis modt
can be used to simulate and detect the nearbyntemaironment. For example, take the slope witltipia abrupt change

and tle maximum slope value greater than our settinghasthireshold value to facilitate users finding asfele route
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Secondly, there are some common problems, suchdaes weather changes, earthquakes, and landsBtfe<an collect
the latest data in time and by integrating with Bata figure out a solution to remind users to @viks. It also includes that
the information system can use factors such abuanidity, slope, geology to find the best areadamping and resting

through overlay analysis algorithms.

In addition, the Trekking Poles designed in thiglgthas the analysis and processing technologysimg geospatial
information, which can display and describe vari@mergencies or dangerous elements that may oncthrei user's
geographical environment, and remind the userki® paecautions as much as possible before theaatcM/hen an accident
occurs, it can take risk avoidance measures taemstidoor safety for users and reduce the ocargrehaccidents. Relying
on GIS technology, it can realize the precise laydispace, to achieve the effect of rapid estiomably using Big Data and
Al calculations, accurately grasp the measuremeslts of various information, and provide userdition judgment and

decision support.

More thinking on the solution and application af situation, including that when the user goesitaee, after the
analysis and processing of geospatial informatie, application interface can query the relevaticlas of local
recommendation and netizen dynamic informatiorthad the user can better understand the localtisituand make better
security decisions. If the user encounters flastd$, avalanches, and other emergencies duringiolimit is recognized that
the user can obtain the emergency shelter anddbiedscape path through GIS spatial analysis acdiaie-making, to
ensure the safety of the user. Obtaining the o#lakiip between the user's locations and surrourfdatgres through GIS,
locating the spatial distribution of geographichjezts such as water resources, crops, and resideras, allowing users to
improve their survival knowledge in the wild, fisdfe food, and improving the survival probabilifyself-rescue are critical

essential capabilities to ensure the user's safestyart tourism.
CONCLUSION

The aims of this study are realizing the situattbthe current market, understanding the trendiloh@ leisure tourism after
economic development, evaluating the practical evalnd prospect of trekking poles, and trying tormmap the practical
function of trekking poles. Therefore, this studitgpforward a set of design ideas, including thalmioation of software and

hardware, and supporting the development of fundsahtools for smart tourism.

In addition to optimizing the structure of the haede for functionality, this study also introducasd combines
technologies and theories such as GIS, Big DathAdnin this article, the practical status of teththeories was reviewed
and discussed and put forward the design mode ramdefvork of innovative thinking, which is also awndesign that
exceeds all product functions in the current marketterms of software design, the main conceptublantage lies in
evaluating the current rationality and future treraf existing mobile devices, integrating GIS, Bgta, and Al with
positioning systems and related smart devicesdsent Big Data aggregation, knowledge mining, andhohic display and
other benefits. It also proposes several functiorsupport smart tourism equipment, such as itiggokanning, scenic spot

guides, traffic consultation, regional assessmeeather forecasting, safety assessment, and ensgrgEsponse, etc.
Overall, the prime contributions of this study umi as follows:

Firstly, explore the development prospect and Iféagi Through theory and design concepts, a neeai of

trekking pole design is proposed. In addition ttirojzing its hardware structure to enhance sevieraitions, it also adds
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software function design and demonstrates itsmality and practical value in combination with tiievelopment trend of

new technology.

Secondly, conceiving integrated innovative desigre design concept proposed in this study hasetdigen found

in the current market. Besides the new concepppéarance function, the software design conceptiabngs to innovative

thinking. However, with the development of scieneehnology, and basic design, such products wikrge in the future,

and the design concept of this study will leachtrend of the times.

Thirdly, Propose a new model of Smart Tourism: Fthendiscussion of the theory and model in thidstit can be

understood that in the future when the foundatiogigital and smart is becoming more and more pgriamart tourism will

also be integrated into everyone's tourism aatisjtand various smart tools will also become pajzald day by day, just like

today's smartphones for each person. Then, thecapph technology conceived in this study will e indispensable

practical tool in the future.
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