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Abstract:-This research presents a comprehensive, technically advanced approach to enhancing the global 

tourist experience through the integration of cutting-edge technologies. The system seamlessly combines 

augmented reality-based navigation, optical character recognition translation, and TensorFlow Lite object 

detection to create an immersive journey of exploration for travellers worldwide. The augmented reality 

navigation component employs intuitive visual cues and real-time directional guidance to lead users to tourist 

destinations, facilitating effortless navigation in unfamiliar environments. Concurrently, the optical character 

recognition translation feature eliminates language barriers, enabling tourists to interpret local signage and 

cultural information seamlessly. The You Only Look Once object detection module enhances the experience by 

providing real-time identification of statues, landmarks, and historical sites via the device’s camera, offering 

valuable contextual information about these attractions. Rooted in extensive user feedback, iterative refinement, 

and rigorous testing, this solution empowers travellers with independence, cultural enrichment, and immersive 

exploration on a global scale. The system’s inherent scalability and adaptability have the potential to 

revolutionize tourism worldwide by fostering inclusive, informed, and memorable travel experiences, 

irrespective of cultural or linguistic differences, thereby catering to diverse preferences and backgrounds. 

Keywords: ar exploration, on-the-go translations, augmented reality (ar), optical character recognition (ocr), 

tensorflow lite (tflite), you only look once (yolo) 

 

1. Introduction 

In a world teeming with diverse cultures, landscapes, and historical treasures, global travellers are constantly in 

search of captivating and immersive experiences. The fusion of cutting-edge technology with the age-old art of 

travel has set the stage for a transformative era in the tourism industry. AR technology, poised at the forefront of 

this evolution, offers an unprecedented opportunity to redefine how tourists engage with destinations worldwide. 

From the heart of bustling cities to the serenity of remote natural wonders, AR technology has the potential to 

elevate exploration to new heights. 

As the journey begins, transcending geographical boundaries marks the onset of an era where AR ceases to be 

merely a tool, transforming into a gateway to cultural immersion, historical enlightenment, and environmental 

awareness. This research seeks to unravel the profound impact of AR in interactive tourist applications on a 

global scale, reshaping the way travellers connect with the world's diverse tapestry of cultural and natural 

wonders.  

The AR Interactive Tourist App, born from the synergy of advanced technology and rich heritage, aims to 

revolutionize the travel experience [1]. It invites adventurers to seamlessly traverse the digital and physical 

realms, transforming iconic landmarks into interactive points of interest, each brimming with historical 

narratives, contextual information, and captivating tales. The app's offerings span from real-time navigation 

assistance to tailored recommendations, adapting to individual interests and preferences. The research conducted 

on this innovative travel application raises several hypothesis questions, driving the investigation into its 

transformative potential: 
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H1: Will the implementation of the AR Interactive Tourist App significantly enhance tourists? 

H2: Does the implementation of AR-based navigation significantly improve tourists' ability to find and navigate 

to tourist destinations? 

H3: How does AR navigation influence tourists' sense of independence and confidence in exploring unfamiliar 

areas? 

H4: To what extent does the OCR translation feature enhance tourists' understanding of local culture? 

H5: Does the availability of OCR translation contribute to a more enriching and immersive tourist experience? 

H6: Does real-time recognition of cultural objects through YOLO contribute to a deeper appreciation of local 

heritage and attractions? 

Beyond the confines of sightseeing, the emergence of AR transcends traditional boundaries. Its influence 

extends to museums, hospitality, accommodation, and culinary experiences. The app's features encompass real-

time navigation, contextualized information delivery, and a user-centric approach that tailor’s recommendations 

to individual interests. This endeavour marks a fusion of technological innovation and cultural appreciation, set 

to redefine how visitors experience and connect with the enchanting destinations. 

Moreover, the emerging trend of AR applications in various sectors, such as museums and hospitality, presents 

an exciting opportunity for the tourism industry. This innovative practice is anticipated to extend into the realm 

of accommodation, where AR applications could direct guests to their rooms and adapt room designs to guests' 

preferences. Similarly, in the food and beverage sector, AR is poised to enhance restaurant services, providing 

personalized meal recommendations and fast, high-quality service [2]. 

The AR Interactive Tourist App is designed to provide tourists with an engaging and personalized exploration of 

nearby attractions. By seamlessly merging the digital and physical realms, the app reimagines historical and 

cultural landmarks, as well as natural wonders, into immersive points of interest enriched with contextual 

information and captivating narratives [3]. 

Existing solutions primarily focus on hotel bookings, ticket reservations, and itinerary planning, there remains a 

dearth of mobile applications catering to these needs. Capitalizing on the potential of mobile platforms presents 

a transformative opportunity for Word’s tourism sector. By harnessing mobile-based solutions, the nation can 

offer travellers convenient, visually captivating, and cost-effective access to essential information. This shift 

toward mobile technology holds immense promise, particularly in delivering real-time, location-based insights 

into the captivating tourist attractions. 

In this context, the study delves into the implementation andimpact of TourARound, an AR Interactive Tourist 

App, on a global stage. Explore how AR technology redefines engagement with cultural and natural wonders 

worldwide while envisaging its potential applications across the expansive tourism industry. Through this 

research, the aim is to illuminate the evolving nexus of technology and tourism, contributing to the ongoing 

dialogue on the future of travel experiences and destination exploration, not limited by borders but bound by the 

shared spirit of exploration and discovery. 

2. Literature Review 

Traveling has been significantly enhanced by mobile-based applications leveraging GPS technology. The 

integration of AR in the tourism industry has gained momentum due to its ability to provide immersive and 

interactive experiences. The following paragraphs briefly introduce the existing similar apps: 

Aurigo [4] introduces an innovative approach to tour planning, seamlessly combining recommendations and 

interactive visualization. With a focus on efficiency in routes and assisted exploration, it swiftly creates optimal 

itineraries. Despite its commitment to itinerary excellence, Aurigo faces challenges such as the absence of real-

world visualization, limited accommodation for individual preferences, and the oversight of user priorities. 

These shortcomings might impede widespread user endorsement. Addressing these aspects could elevate 



Tuijin Jishu /Journal of Propulsion Technology 

ISSN:1001-4055 

Vol. 44 No. 04 (2023)  

 

7078 

Aurigo's appeal, ensuring a more personalized and user-centric tour planning experience, enhancing its 

competitiveness in the travel app landscape. 

Live Tour Guide: Development of a Location-Based Smart Mobile Tourist Guide Application for Sri Lanka [5] 

offers convenient route planning, estimated travel time, and hotel information. It facilitates users in selecting 

attractive destinations and accommodations, enhancing pre-travel preparations. Additionally, the web version 

aids travel agencies. This Android app empowers tourists to customize trips economically. while offering useful 

features, could still be limited in terms of offline functionality. Users might not recommend it due to the 

potential inability to access real-time updates, services, real-world visualization, and less interaction. 

LBTA- Developing a Location-Based Tourist Guide Application [6] offers dynamic exploration through map, 

guide, and attraction modes. Constant real-time updates and relevant overlays enhance on-site navigation. The 

interactive map mode with customizable overlays provides convenience. Moreover, its attraction mode, 

delivering sound, images, and textual info, enriches the user experience with short, focused episodes of relevant 

information during site exploration. Unlike LBTA, the TourARound offers AR exploration, real-time data, and 

provides a personalized, engaging, and comprehensive tourist experience. 

Scylax [7] introduces a unique, preferences-driven tour planning approach, considering budget, preferences, and 

group details. The groundbreaking VR 360° view enhances tour planning by offering a virtual experience of 

destinations. Customizable routes, accommodation selection, and budget estimation empower users. 

Furthermore, it benefits businesses by offering analytics and promotional opportunities through the platform. 

This could deter potential users who value flexibility and affordability. TourARound offers a distinctive set of 

features including real-time AR information display, language translation, safety alerts, and the ability to assist 

tourists already at a location, addressing the immediate needs of a broader user range. 

SmartGuide [8] ingeniously transforms smartphones into indispensable personalized travel companions. Users 

effortlessly choose their city and language, unlocking guided tours featuring curated recommendations. 

Noteworthy for its flexibility, it goes beyond plans, delivering an efficient 2D map, AR-based navigation, and 

detailed introductions in text and voice. A trip preview and seamless sharing options underscore its immersive, 

user-centric approach, making SmartGuide a must-have for modern explorers. 

CityGuideTour [9] is a robust app, using AR for intuitive exploration. It offers seamless POI direction, 

notifications, and comprehensive tourist details. With pinpoint localization and interactive elements like global 

rankings, it enhances the tourist experience. SmartGuide excels in personalization through guided tours, while 

CityGuideTour emphasizes intuitive exploration using AR. However, these apps could potentially lack real-time 

translations, danger alerts, and customizable on-site assistance, impacting the overall tourist experience. 

Furthermore, other similar apps might also fall short in fulfilling these aspects. 

In the realm of travel solutions, TourARound stands out by offering a curated approach tailored to tourists, in 

contrast to the extensive options of Google Maps. Through AR, users access selective tourist spot visualization, 

effective navigation, multilingual descriptions, real-time translations, social sharing, and emergency contacts. 

This deliberate strategy streamlines the tourist experience. Moreover, it empowers users with on-demand 

information, particularly benefiting those seeking nearby attractions after visiting a location. This real-time 

interaction bridges traveler needs and app capabilities, making TourARound a comprehensive and adaptable 

solution in the diverse landscape of travel apps. 

3. Methodology 

In the quest to provide an immersive and enlightening tourist experience, the TourARound mobile application 

stands as a testament to innovation and seamless integration of cutting-edge technologies. At its core lies a 

comprehensive methodology, a well-orchestrated symphony of various components, each playing a pivotal role 

in enhancing the application's efficacy as a tool for travellers exploring cultural and historical sites. This section 

serves as an introductory gateway to the methodology, offering a panoramic view of its intricate elements, 

ranging from data retrieval and precise location calculations to the mesmerizing world of AR attractions display. 

Embarking on this journey involves delving into directions retrieval, real-time AR navigation, the magic of 
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OCR, the power of language translation, and the art of object detection using custom data. Together, these 

components unite to form the very essence of the TourARound, dedicated to providing an engaging, 

informative, and user-friendly companion for explorers seeking to unravel the wonders of the world's cultural 

and historical treasures. 

A. Location Retrieval andNavigation Through AR 

Location Retrieval and Navigation through AR serves as the fundamental bedrock of the TourARound's 

methodology. This comprehensive process is partitioned into five integral components, each meticulously 

designed to enhance tourists' exploration of global attractions. By seamlessly integrating advanced technologies 

and precise data, this methodology aims to provide users with an immersive, informative, and user-friendly 

experience, enabling them to navigate unfamiliar locales with confidence and ease. These five constituent 

elements collectively contribute to a robust and dynamic tourist guidance system that ensures a memorable and 

enriching journey of discovery. In the subsequent sections, the focus will be on delving deeper into each of these 

components, elucidating their technical intricacies and contributions to the TourARound experience. 

1. Nearest Tourist Attraction Data Retrieval 

In its relentless pursuit of optimizing tourist attraction data retrieval, the TourARound strategically harnesses the 

formidable capabilities of the Google Places API [10]. Central to this strategy is the facilitation of user access to 

tourist attractions of both global significance and those within close proximity, thereby ensuring a 

comprehensive exploration experience. The intricacy of this operational framework unfolds seamlessly, 

commencing with the precise acquisition of users' geographical coordinates through the sophisticated integration 

of GPS technology. This meticulous process guarantees the universal applicability of the application, seamlessly 

functioning across diverse geographical landscapes. 

The API query is meticulously engineered to encompass users' exact latitude and longitude coordinates, 

complemented by a parameter that grants users the flexibility to define a radius of interest. This holistic 

approach results in the retrieval of an expansive dataset that transcends geographical boundaries, encapsulating 

tourist attractions from a myriad of locales worldwide, while also considering the parameter to retrieve places 

that are currently open. Within this dataset resides a treasure trove of location-specific information, rich with 

precise geographical coordinates (latitude and longitude) of tourist attractions that scrupulously adhere to 

predetermined selection criteria. This global orientation of the Google Places API integration serves as an 

indispensable foundational cornerstone, endowing the application with the prowess to disseminate salient and 

contextually relevant information to users, regardless of their geographical location. This collective endeavour 

culminates in the augmentation of the tourist experience on a global scale, solidifying TourARound's 

unwavering commitment to providing an enriching, boundaryless exploration journey of the highest technical 

calibre. 

2. Calculating Distance and Angle 

Within the TourARound, the critical computation of both distance and angle between the user's current 

geographical coordinates and nearby tourist attractions relies upon the application of two foundational 

mathematical methodologies. Specifically, the Haversine formula (1) is proficiently harnessed to yield precise 

distance calculations while conscientiously accounting for the Earth's surface curvature. This meticulous 

approach ensures the provision of unparalleled accuracy in furnishing users with proximity information, thereby 

enhancing their navigational confidence, especially within unfamiliar topography. The Haversine formula, being 

a geodesic calculation method, accurately represents the great-circle distances between points on a sphere, a 

vital consideration for precise distance measurement on the Earth's non-planar surface. The formula itself 

involves the use of latitude (φ1, φ2) and longitude (λ1, λ2) coordinates, both in radians, where Δφ represents the 

difference in latitude and Δλ represents the difference in longitude, as well as the Earth's mean radius (R), 

typically set at approximately 6,371 kilometres, to compute the distance between two points on the Earth's 

surface using spherical trigonometry. 
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Concurrently, the Initial Bearing formula (2) assumes a pivotal role in ascertaining the angle or azimuth bearing 

to each tourist attraction from the user's current location. This component, intricately integrated into the 

application's framework, imparts users with rigorously computed directional guidance, markedly enhancing 

their capacity to navigate with exactitude and finesse. The Initial Bearing formula, rooted in spherical 

trigonometry, delivers azimuthal information that is indispensable for providing users with a clear understanding 

of the direction in which they need to travel to reach their desired destination. The formula itself utilizes latitude 

(φ1, φ2) and longitude (λ1, λ2) coordinates to calculate the initial bearing from the start point to the end point on 

the Earth's surface, where Δλ represents the difference in longitude. These robust mathematical methodologies, 

encompassing both the Haversine formula for distance calculations and the Initial Bearing formula for 

directional guidance, constitute the cornerstone of the methodology, unequivocally guaranteeing the 

dissemination of precise, dependable, and location-based information within the TourARound, thereby ensuring 

an exceptional user experience. 

3. Orientation-Based AR Attraction Display 

The orientation-based AR attraction display implemented within the TourARound represents a highly 

sophisticated integration of camera functionality and orientation data, underpinned by advanced sensor 

technology. Leveraging the capabilities of the device's sensor suite and gyroscope, the application adeptly 

discerns and tracks the device's orientation with exceptional precision. This orientation data forms the 

foundation for precise angle calculations, enabling the application to determine the proximity and angular 

relationship of tourist attractions relative to the user's point of orientation. 

This orientation-derived data assumes a pivotal role in informing the application's intelligent filtration 

mechanism, which in turn facilitates the selective presentation of tourist attractions situated within a user-

defined angle range that aligns precisely with the user's current point of orientation. This discerning AR 

visualization framework not only enhances the application's functionality but also serves as a catalyst for 

heightened user engagement, offering a dynamic and user-centric avenue for real-time exploration of tourist 

locales. This immersive experience closely emulates an AR environment, elevating the overall experiential 

quality for users. 

The technical prowess underpinning this methodology is of paramount importance, as it demands the seamless 

integration of complex sensor data, precise orientation calculations, and real-time filtering mechanisms. The 

fusion of these elements within the TourARound culminates in an AR experience that is not only 

technologically advanced but also user-friendly and responsive. Through this innovative approach, users can 

effortlessly explore nearby tourist attractions while receiving pertinent information that aligns with their current 

orientation. This novel fusion of AR technology and precise orientation-based data significantly advances the 

application's mission of providing users with an enriched and immersive navigation experience in unfamiliar 

locales, setting a new standard in mobile tourism applications. 

4. Directions Retrieval 

In response to a user's selection of a specific tourist attraction and their subsequent request for directions, the 

system seamlessly engages the Google Directions API [11] to orchestrate a comprehensive navigation 

experience that transcends geographical boundaries. This critical API serves as the conduit for procuring an 

expansive array of route-related data, encompassing indispensable metrics such as total distance, as well as 

intricate, turn-by-turn navigational instructions. Within this complex framework, the application adeptly 

undertakes the intricate task of parsing and distilling essential data points from the API's extensive dataset. 

These data points encompass meticulously detailed step-by-step guidance, precise inter-turn distances, and the 

a = sin²(Δφ/2) + cos φ1 ⋅ cos φ2 ⋅ sin²(Δλ/2) 

c = 2 ⋅ atan2(√a, √(1-a)) 

d = R ⋅ c                                     (1) 

θ = atan2(sin Δλ⋅ cos φ2, cos φ1 ⋅ sin φ2 − sin φ1 ⋅ cos φ2 ⋅ cos Δλ)                                                     (2) 
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geographical coordinates (latitude and longitude) that correspond to each transition point in the journey. This 

meticulous and methodical approach underscores the application's formidable capacity to furnish users with 

pinpoint-accurate and granular directional information, transcending geographical boundaries and providing 

users with a consistent navigational experience, irrespective of their location across the globe. Precision 

augments the overall navigational efficacy and enriches the tourist experience on a global scale, further 

solidifying the application as an indispensable and reliable travel companion. 

The integration of the Google Directions API into the TourARound application represents a highly technical 

feat, requiring the seamless synchronization of disparate datasets and the implementation of advanced parsing 

algorithms. This integration not only facilitates global navigation but also offers users a level of detail and 

accuracy that enhances their overall travel experience. The application's ability to provide users with turn-by-

turn guidance, precise distances between route points, and geographical coordinates for each transition point 

underscores its commitment to delivering a user-centric and data-rich navigation experience. Ultimately, this 

robust direction retrieval mechanism exemplifies the application's dedication to offering users an indispensable 

tool for navigating the diverse landscapes of tourist destinations worldwide. 

5. Real-Time AR Navigation 

The real-time AR navigation interface within the TourARound stands as a testament to advanced technical 

prowess, meticulously designed to provide users with a seamless and precise navigation experience. This 

cutting-edge system leverages the continuous data stream from the device's built-in sensors, including the 

gyroscope and accelerometer, to perpetually monitor and analyse the user's mobile device orientation in three-

dimensional space. This raw sensor data serves as the foundation for dynamically updating the direction 

indicator, represented as an arrow, within the AR view, alongside real-time distance metrics, all achieved with 

imperceptible lag or delay. 

The arrow's orientation undergoes instant adjustments, driven by sophisticated algorithms, to impeccably align 

with the nearest upcoming turn along the chosen route. This ensures that users receive timely and highly 

responsive navigation guidance, especially as they approach intersections or turns. The system seamlessly 

orchestrates transitions of the arrow's target to the subsequent turn point, guaranteeing an uninterrupted and 

user-centric navigation experience marked by real-time adaptability and pinpoint accuracy. 

At its core, this real-time AR navigation system intricately synchronizes sensor data processing, orientation 

calculations, and dynamic visual rendering. The application's ability to interpret sensor data in real-time, 

incorporating complex algorithms for orientation calculations, is a testament to its technical excellence. The 

continuous updating of the AR display, combined with swift adjustments in response to user movements and 

directional changes, culminates in a navigation experience that is precise, up-to-the-moment, and highly 

contextual. This level of precision is indispensable for users navigating unfamiliar terrains, enabling them to 

make informed decisions with confidence. 

Furthermore, the real-time AR navigation interface exemplifies TourARound's unwavering commitment to 

technical excellence and user-centric design. The integration of advanced sensor technology, sophisticated 

algorithms, and seamless visual rendering sets a new standard in mobile tourism applications. This innovative 

approach not only meets but surpasses user expectations, providing a navigation experience that is 

bothtechnologically advanced and user-friendly, enhancing the overall tourist exploration journey. 

B. OCR and Translation 

The OCR and Translation module within the TourARound represents a pivotal facet of its comprehensive 

methodology, designed to enhance the exploration experiences of tourists by providing seamless access to 

multilingual information. This integrated process harmonizes advanced technologies to proficiently recognize 

and translate textual content. In the ensuing sections, the intricacies of this module are delved into, shedding 

light on its technical underpinnings and its significant contribution to the TourARound application, aimed at 

enriching the travel experience for users worldwide. 
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1. Recognizing Text 

The first step involves capturing images of text, such as wayboards and notices, using the mobile application's 

camera. The Google Vision API performs text detection on the images, identifying textual content within them 

[12]. The detected text is returned as part of the API response, which includes both the text and its spatial 

position in the image. This information is crucial for maintaining the context of the text. Before sending images 

to the Google Vision API, they undergo preprocessing within the mobile application. This preprocessing 

includes tasks such as resizing, cropping, and optimizing image quality to ensure that the text is clear and 

distinguishable. Upon preprocessing, the refined images are transmitted to the Google Vision API, a 

powerhouse in the realm of computer vision. 

 

 

 

 

 

 

 

 

 

 The API excels in text detection, leveraging advanced algorithms to identify potential text regions within the 

images. The API's responses are comprehensive, providing detailed information about the detected text, 

including the actual textual content and its precise spatial position within the image. Properly processed images 

improve the accuracy of text detection. Once the API identifies potential text regions within the image, it creates 

bounding boxes around each detected text area. These bounding boxes define the exact spatial coordinates of 

where the text is located within the image. After the text regions are identified, the API further processes these 

regions to recognize individual characters and words. This involves OCR techniques.There are multiple OCR 

techniques but as depicted in Figure 1,Google Cloud Vision API provide high accurate text identification, which 

are used to convert the visual representation of text into machine-readable text data. 

The pivotal task of translation is entrusted to the Google Translator API, a formidable machine translation 

service renowned for its robust capabilities. The detected text, identified language, and the user's preferred 

language are amalgamated into a well-structured JSON request, forming a comprehensive translation request. 

As illustrated in Figure 2, this request is then dispatched to the Google Translator API, initiating the translation 

process. The API, equipped with advanced machine learning models and algorithms, excels in real-time 

translation by breaking down the input text into meaningful segments, be it sentences or paragraphs. Through a 

meticulous analysis of linguistic and grammatical structures, the API ensures the production of high-quality 

translations. 

2. Language Identification andTranslation 

Once the text is detected, the detected language is identified using language detection algorithms. 

Simultaneously, the user's preferred language, selected within the mobile application, serves as the target 

language for translation [13]. This language preference is used to ensure that translations align with the user's 

linguistic needs, for translation, The pivotal task of translation is entrusted to the Google Translator API, a 

formidable machine translation service renowned for its robust capabilities. The detected text, identified 

language, and the user's preferred language are amalgamated into a well-structured JSON request, forming a 

comprehensive translation request. As illustrated in Figure 2, this request is then dispatched to the Google 

Translator API, initiating the translation process. The API, equipped with advanced machine learning models  

Fig. 1: Text Recognition Accuracy 
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and algorithms, excels in real-time translation by breaking down the input text into meaningful segments, it 

breaks down the text into segments, such as sentences or paragraphs, and analyses the linguistic and 

grammatical structure the Google Translator API boasts extensive language support, a feature that enriches the 

tourist experience by providing translations for a diverse array of languages. The translation speed is optimized 

to deliver a seamless user experience, enabling tourists to promptly access the translated text. The translated 

content is dynamically presented to the user in real-time, fostering immediate comprehension and 

communication. This integrated approach to language processing and translation underscores the commitment to 

enhancing the accessibility and usability of textual information for tourists, aligningwith diverse linguistic 

preferences. 

C. Object Detection withCustom Data 

The Object Detection with Custom Data component within the TourARound is undeniably a pivotal aspect of 

the methodology. It has been strategically architected to significantly enhance tourists' interactions with Sri 

Lanka's distinctive statues. Through the adept utilization of machine learning and cutting-edge technology, this 

component empowers real-time recognition and seamless information dissemination to enrich the tourists' 

experience. This paper meticulously elucidates the intricate steps involved in this process, meticulously 

outlining the procedures for custom data collection, model conversion, and seamless integration. The 

application's unwavering commitment to delivering accurate and efficient object detection capabilities is 

exemplified using industry-leading tools such as YOLOv5, TensorFlow, and TFLite. In this section, the 

technical aspects of the Object Detection with Custom Data component are exhaustively explored, shedding 

light on its pivotal role in augmenting the cultural and historical exploration of Sri Lanka's unique statues. The 

fusion of technology and heritage ensures that tourists embark on an immersive journey of discovery, where the 

past seamlessly meets the future. 

1. Data Collection, Annotation and Training for Object Detection 

In the endeavour to empower tourists with the capability to identify and appreciate unique objects during their 

travels, a meticulous approach was adopted within the framework of the TourARound. This approach was 

designed to enable the application to discern intricate patterns among a carefully curated dataset of distinctive 

cultural objects in Sri Lanka. 

The creation of this dataset was an extensive process, characterized by a collection of approximately 100 high-

quality images for each unique cultural object. These images were diligently sourced from reputable outlets, 

including Sri Lanka's official tourism resources, religious sources, and websites dedicated to cultural imagery 

[14]. To ensure the dataset's comprehensiveness and authenticity, further enrichment was carried out through 

credible online references. The critical training phase of the object detection model necessitated manual 

annotation of all gathered images. A suite of annotation tools, including "Censor AI" for drawing bounding 

boxes and "Label Assist" and "Smart Polygon" for polygon annotations, was employed with precision and 

unwavering attention to detail. 

Fig. 2: Google Vision API 
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The deliberate selection of the YOLOv5 [15] object detection method was rooted in its well-established 

reputation for speed, efficiency, and accuracy, as illustrated in Figure 3. YOLOv5's capabilities seamlessly 

aligned with the core objective of the tourist guide application, which was the precise identification of unique 

cultural objects. The training process rigorously adhered to established best practices within the YOLOv5 

framework, ensuring the model's robustness and unwavering accuracy in detecting these cultural objects. This 

meticulous approach underscored the application's unwavering commitment to delivering a user-friendly and 

informative experience, ultimately enriching tourists' cultural and historical exploration of Sri Lanka. The fusion 

of technology and heritage served as a testament to the application's dedication to promoting cultural 

appreciation and exploration in the digital age. 

2. Model Conversion and Integration for Mobile Application 

The evolution of the YOLOv5 model underwent a pivotal transformation during its integration with the 

TourARound, specifically tailored for the precise identification of unique cultural objects. This transformation 

commenced with the strategic migration of the model to the TensorFlow framework, a universally recognized 

and revered platform for deep learning tasks [16]. 

The decision to transition to TensorFlow was instrumental, serving as a cornerstone for seamless compatibility 

and opening new avenues for optimization within the mobile application ecosystem. This transition underscored 

the application's commitment to delivering a robust and efficient integration process, perfectly aligning with its 

core objective of endowing tourists with accurate and user-friendly object detection capabilities during their 

cultural and historical exploration. 

By embracing TensorFlow, the TourARound fortified its technological foundation, ensuring that the model not 

only met but exceeded the stringent requirements of real-time object recognition, thereby enriching the cultural 

and historical experiences of tourists. 

3. TensorFlow to TFLite Conversion 

The transition from the TensorFlow framework to the TFLite format marked a pivotal milestone in the 

optimization of the YOLOv5 model for seamless deployment within the TourARound. This strategic conversion 

was carefully chosen due to its instrumental role in enhancing the model's efficiency and effectiveness when 

running on mobile devices, with a specific focus on seamless integration within the Android Studio 

environment, as illustrated in Figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: YOLO Versions Speed  

andValidation 
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TFLite's lightweight design and inherent compatibility made it the preferred choice for on-device machine 

learning applications. This conversion process significantly streamlined the model's performance, enabling 

tourists to enjoy real-time and resource-efficient object detection capabilities, thereby further enriching their 

cultural and historical exploration experiences. 

The shift to TFLite underscored the application's commitment to delivering a user-friendly and responsive 

interface that operates optimally on mobile devices, ensuring that tourists could effortlessly engage with the 

application's object recognition features while immersing themselves in the rich cultural and historical tapestry. 

4. Object Detection and Visualization inThe Mobile Application 

The TourARound places a significant emphasis on its object detection and visualization component as a 

fundamental pillar of its methodology, demonstrating an unwavering commitment to providing tourists with an 

immersive and highly informative experience. This feature seamlessly integrates state-of-the-art object detection 

models, prominently highlighting the conversion to TFLite, with the primary goal of enhancing cultural and 

historical exploration of unique cultural objects. 

As users engage with the application, the device's camera, accessed through a TextureView interface, actively 

captures their surroundings. Simultaneously, a YOLOv5-based TFLite model swiftly identifies objects of 

interest within the camera's field of view. These identified objects are visually presented to the user, with 

bounding boxes meticulously outlining their contours for clarity and precision. Furthermore, each object is 

thoughtfully accompanied by informative labels, seamlessly acquired through the methodical training of the 

TFLite model. This real-time visualization empowers tourists with instant access to valuable information about 

the distinctive cultural objects encountered during their travels, thereby enriching their overall experience. 

The overarching mission of the TourARound application remains firmly rooted in delivering a user-friendly and 

exceptionally informative experience. The integration of advanced object detection models, including the 

strategic conversion to TFLite, underscores the application's dedication to elevating tourists' cultural and 

historical exploration. Through the utilization of cutting-edge technology, the application aims to enhance users' 

interaction with their surrounding environment, fostering deeper connections with the rich heritage and iconic 

landmarks that define this captivating destination. The fusion of technology and culture serves as a testament to 

the application's commitment to bridging the past and the present for the benefit of curious and culturally 

inclined travellers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Tensor Flow to TFLiteTransition 

Fig. 4: Tensor Flow to TFLite transition 
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4. Resultsand Discussion 

The research conducted on the TourARound represents a comprehensive exploration of its key components, 

their successful integration, and their profound impact on enhancing the overall tourist experience. This 

innovative application seamlessly integrates a suite of pivotal components that collectively redefine the way 

travellers explore and interact with their surroundings, making it a potential game-changer in the tourism 

industry. 

By strategically harnessing the power of the Google Places API, TourARound effectively retrieves data 

pertaining to nearby tourist attractions, placing a specific emphasis on those that are currently open and 

accessible to users. This data retrieval not only informs tourists of the proximity of points of interest but also 

assures them that these attractions are relevant and available for exploration. Consequently, it instils a sense of 

confidence in travellers regarding their travel choices and ensures that they make the most of their journeys. 

Precise calculations of both distance and angle, facilitated by the Haversine and Initial Bearing formulas, 

contribute significantly to the accuracy of proximity and directional guidance provided by the application. 

TourARound offers users precise information about the distance to attractions and the direction in which they 

are located. This accuracy empowers travellers to navigate with precision, reducing the potential for confusion 

and optimizing their overall exploration 

experience. 

 

 

 

 

 

 

 

 

 

 

 

 

One of the standout features of TourARound is its implementation of orientation-based AR. This revolutionary 

approach leverages device sensors and gyroscopes to dynamically filter and display nearby attractions within the 

user's field of view, creating an immersive AR environment as vividly depicted in Figure 5. This innovation 

fosters engagement and enables real-time exploration of tourist locations, effectively bridging the gap between 

digital information and the physical world. Consequently, it significantly enhances the user's connection with 

their surroundings and fosters a deeper appreciation of the cultural and historical context of the destinations they 

visit. 

The directions retrieval feature of TourARound, powered by the Google Directions API, is another pivotal 

element that enriches the user experience. This feature provides users with comprehensive route information, 

including turn-by-turn instructions and geographic coordinates. Such functionality proves invaluable in assisting 

users during their journeys, ensuring that they have access to reliable navigation guidance throughout their 

exploration. The real-time AR navigation, which continuously monitors device orientation, further enriches this 

Fig. 5: TourARound Application's AR View 
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experience by providing precise and uninterrupted directional guidance, making travel more efficient and 

enjoyable. 

The integration of OCR and translation methodologies into TourARound has yielded promising results, 

particularly in the context of Sri Lanka's tourism landscape. By effectively incorporating the Google Vision API 

for text detection, the application consistently and accurately identifies textual content on signs, wayboards, 

menus, and cultural displays across various tourist locations. This feature has been tested extensively and has 

proven to be highly effective, demonstrating its reliability in a diverse range of scenarios. 

In addition to text detection, TourARound's language detection algorithm successfully identifies the languages 

of detected text regions. This functionality is crucial in preparing content for translation into the user's preferred 

language. Leveraging the Google Translator API, the application provides real-time translations of detected text, 

a feature that has received high praise from users. Travelers have reported that the translations are accurate and 

invaluable in aiding their comprehension of local content, leading to smoother and more enriching tourist 

experiences. 

Perhaps one of the most notable impacts of TourARound's OCR and translation capabilities is the breaking 

down of language barriers. Users of the application have expressed increased independence and confidence 

when navigating unfamiliar locations, as language is no longer a significant obstacle to their exploration and 

interaction with the local culture. This is a transformative aspect of the application, as it fosters greater cultural 

understanding and meaningful interactions between travellers and the communities they visit. 

The integration of object detection with custom data into the TourARound represents a transformative addition 

that has yielded substantial benefits for the tourist experience. Through rigorous testing and validation, the 

YOLOv5 model has consistently demonstrated robust capabilities, displaying remarkable accuracy in 

identifying distinctive cultural objects. Even in challenging lighting conditions or with varied object 

orientations, the model's exceptional accuracy instils confidence in tourists, enabling them to rely on the 

application for precise identification of unique cultural objects, thereby enriching their cultural and historical 

exploration. 

The key to the success of this implementation lies in the richness and diversity of the dataset used for training. 

The dataset encompasses images captured from various perspectives, angles, and lighting conditions, allowing 

for the effective training of the object detection model. This diverse dataset empowers the model to generalize 

effectively, ensuring accurate statue detection in real-world scenarios, thereby further enhancing the user 

experience. 

The TourARound seamlessly integrates real-time object detection through the device's camera using a 

YOLOv5-based TFLite model. This swift and accurate detection process ensures that users receive immediate 

information about encountered statues, supported by visual cues such as bounding boxes and accompanying 

labels. This intuitive presentation enhances user comprehension of cultural artifacts, fostering a deeper 

appreciation and understanding of the landmarks they encounter during their travels. 

The incorporation of object detection technology significantly enriches the tourist experience by providing 

dynamic, on-the-fly information about statues. This contextual information empowers users with historical and 

cultural insights, elevating their overall enjoyment and educational value during their tours. The TourARound, 

through this innovative feature, makes a substantial contribution to a more immersive and enlightening 

exploration of Sri Lanka's cultural heritage. It ensures that tourists have access to a wealth of knowledge right at 

their fingertips, enabling them to engage more deeply with the cultural and historical significance of the statues 

and landmarks they encounter. 

In conclusion, the research conducted on the TourARound underscores its success in integrating critical 

components that have a profound impact on enhancing the tourist experience. From data retrieval and precise 

calculations to orientation-based AR, directions retrieval, OCR, and object detection, these components 

collectively empower tourists to explore and interact with their chosen destinations with unprecedented accuracy 

and cultural appreciation. TourARound represents a transformative tool that has the potential to revolutionize 
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the way travellers engage with their surroundings, fostering a greater understanding of the world's treasures and 

heritage. 

5. Conclusion and Future Work 

A. Conclusion 

In conclusion, the TourARound stands as a remarkable fusion of cutting-edge technologies that is poised to 

revolutionize the tourism industry. The application seamlessly integrates location-based data retrieval, precise 

distance and angle computations, and orientation-based AR to usher in a new era of immersive travel 

experiences. The core components, including AR nearest location retrieval, OCR and Translation, and object 

detection with custom data, synergize to provide travellers with an unparalleled level of accuracy and 

engagement. 

Through meticulous implementation of state-of-the-art object detection technologies such as YOLOv5 and 

TFLite, TourARound enables real-time identification and comprehensive information retrieval about statues, 

landmarks, and other cultural artifacts. This enriches the cultural and historical exploration of travellers while 

serving as an indispensable tool for enhancing their interactions with their surroundings. 

Beyond its technological marvels, TourARound holds the potential to foster cultural understanding and elevate 

the overall tourist experience. It breaks down language barriers through OCR and translation capabilities, 

transcending the limitations of traditional tourism. This application contributes to a more inclusive and 

accessible tourism landscape, making it possible for travellers from various corners of the globe to connect with 

and appreciate the wonders and heritage of the world. 

TourARound represents a transformative vision for the future of tourism technology, where user-friendly 

interfaces tailored to contemporary travellers set a benchmark for forthcoming innovations in mobile tourism 

applications. The amalgamation of AR, OCR, and object detection technologies ensures that individuals from 

diverse linguistic backgrounds can fully immerse themselves in the beauty and cultural richness of destinations 

worldwide. 

In essence, TourARound is not merely an application; it is a catalyst for enriching the lives of travellers and 

promoting meaningful global cultural exchange. The successful implementation of these methodologies sets a 

new standard for tourism technology, paving the way for a future where every traveller can embark on a journey 

of discovery with unprecedented accuracy and cultural appreciation. 

B. Future Work 

In addition to the exciting developments mentioned in the TourARound roadmap, the development team is 

committed to providing users with an even more immersive and user-friendly experience. To achieve this, one 

key area of focus will be enhancing the application's orientation capabilities. By leveraging advanced sensor 

technologies and machine learning algorithms, TourARound will provide users with more precise and accurate 

orientation information, ensuring they can navigate unfamiliar places with confidence. Whether it's guiding 

users through complex indoor spaces or helping them find their way in dense urban environments, the improved 

orientation features will make exploring new destinations even more enjoyable and stress-free. 

Voice guidance is another critical aspect of the roadmap's expansion. Adding voice guidance will elevate the 

user experience to new heights by providing real-time, natural language instructions and insights during a tour 

or exploration. This feature will not only enhance accessibility for users with visual impairments but also make 

TourARound a valuable companion for all travellers. Furthermore, the development team aims to expand the 

application's background functions, ensuring that it seamlessly integrates with other travel-related apps and 

services. Whether it's syncing with hotel booking platforms, recommending nearby attractions, or providing 

notifications for relevant points of interest, TourARound will become a comprehensive travel companion, 

streamlining the entire travel experience, and making it more enjoyable and convenient for users worldwide. 

These technical enhancements will cement TourARound's position as a must-have tool for any traveller, 

regardless of their destination or mode of exploration. 



Tuijin Jishu /Journal of Propulsion Technology 

ISSN:1001-4055 

Vol. 44 No. 04 (2023)  

 

7089 

Ensuring accessibility remains paramount, and the commitment to maintaining up-to-date data is unwavering. 

Furthermore, the team is poised to explore sustainable monetization strategies to secure the long-term viability 

of TourARound, aligning business sustainability with technological innovation. 

On the technical front, future work will prioritize the enhancement of system accuracy, particularly with regard 

to OCR and translation features. The team will diligently seek optimizations for real-time translation, with an 

explicit focus on elevating the quality of translated content. User feedback will be regarded as an invaluable 

asset, driving ongoing improvements in the application's performance and overall usability. 

Beyond these refinements, the evolution of TourARound envisions an expanded scope beyond its current 

capacity for statue detection. This expansion will encompass the recognition of a broader array of elements, 

including tourist attractions and landmarks, seamlessly integrated into the application's camera view. This 

ambitious endeavour promises to significantly enrich the user experience by providing a comprehensive and 

immersive exploration of cultural and historical sites. 

In summation, the future trajectory for TourARound involves a multifaceted approach characterized by a 

dedication to enhancing user experience, extending functional capabilities, optimizing accuracy, and refining 

translation proficiency. The unwavering commitment to user-centric design and the strategic integration of 

novel features solidify TourARound's position at the forefront of tourism technology, assuring travellers of an 

exceptional tool for exploration and cultural discovery. 
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