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Abstract— Human trafficking is a global pandemic, with online 

platforms becoming more and more the target of illicit 

activities. Through this research, we seek to examine the 

convergence of social media use and human trafficking, 

employing cutting-edge analytical methods in order to discern 

patterns, networks, and weaknesses in trafficking operations. 

Through the use of data mining and social network analysis, 

we can discover how traffickers use social media to recruit 

victims, post services, and avoid law enforcement. The study 

uses a mixed-methods strategy, integrating quantitative 

content analysis of social media with qualitative findings 

through stakeholder interviews with law enforcement agencies, 

NGOs, and survivors. Sources of data include public postings, 

advertisements, and user-generated content across leading 

social media platforms, enabling thorough examination of 

trafficking-related narratives. Results confirm notable 

correlations between online activities and instances of 

trafficking, pointing to certain platforms and channels 

preferred by traffickers. The research also points out notable 

signs of potential trafficking activity in social media 

interactions, providing key information for designing 

preventive interventions. By recognizing the cyber history of 

human trafficking, we suggest focused interventions such as 

increased surveillance measures, social campaigns, and 

collaboration between social networking websites and 

advocacy groups. Not only does this study illuminate the use of 

social networking in enabling human trafficking, it also 

indicates the potential for using such media as an instrument 

of awareness and prevention. Last but not least, this research is 

intended to contribute to the crafting of strategic models 

through social media analytics in combating human 

trafficking, promote collaboration between stakeholders, and 

empower communities to identify and respond to suspected 

human trafficking cases appropriately. Through this new 

strategy, we underscore the imperative of a concerted effort 

against the challenges presented by human trafficking in the 

age of the internet. 

Keywords—Human trafficking, Data mining, Surveillance 

measures, Social Media Analytics, Social Network Analysis. 

 

 

I. INTRODUCTION 

 

Human trafficking is a serious violation of human rights that 

occurs to millions of individuals all over the globe across 

cultures, borders, and economies. Human trafficking can 

also be defined as the recruitment or the transportation of an 

individual by force, fraud, or coercion for commercial sex or 

labor or servitude or other types such as organ trade, child 

soldiers. More than 40 million are enslaved today, most of 

them children, says the International Labour Organization. 

Trafficking is corruption, criminality, and socio-economic 

reasons such as poverty, illiteracy, and gender 

discrimination against women. The victims suffer trauma, 

fear, and isolation, and have problems in getting out and 

integrating. Its scope is not only to the individual but also to 

groups, families, and world authorities. 

 

Social media have increased exposure to human trafficking 

science. Social media are being used as recruitment sites, 

advertising sites, communication sites, and law-evading 

tools by traffickers. The social media such as Instagram, 

Facebook, and end-to-end encrypted message apps are 

utilized in victim exploitation, while criminal activity is 

employed using classified websites. Social media also act as 

a sensitization tool, alerting possible victims, and 

anti-trafficking support simultaneously. It is challenging to 

combat internet trafficking due to an excess of information 

on the web, speedy secret communication, use of encryption 

by traffickers, jurisdictional problems, and business interests 

in tech provision by institutions. Ethics rest on a balance 

between surveillance activities and user anonymity. 

 
Monitoring social media remains to operate today due to 

such constraint to efforts against trafficking. Analytics and 
AI can map out streams of trafficking, develop hotspot 
maps, and assist in bringing the aid to the police. Social 
media activity within campaign spaces as awareness calls 
alerts crowds, increases reports, and assists in bringing the 
aid to survivor networks. Proper stewardship of information 
and global cooperation are the assumptions upon which the 
facilitation technology must operate at its best level in the 
fulfillment of moral responsibility. By incorporating 
technological upgradation, mobilization, campaign, and law 
reform, the anti-human trafficking campaign can be made 
more effective also in terms of providing justice and 
security to the victim communities. 
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Fig-1 Flowchart of the process. 

 

 

II. Literature review 

 
Human trafficking, a severe violation of human rights, has 

evolved with the advent of digital technologies, particularly 

social media. Traffickers exploit social media to recruit, 

manipulate, and manage victims without a hindrance from 

law enforcement agencies. This literature review 

amalgamates scholarly articles on the use of social media in 

human trafficking, looking into its impact on labor 

exploitation and organ trade. 

 

1. Fraser (2016) - The Role of Social Media in 

Human Trafficking [1] 

 

Fraser (2016) analyzes how human trafficking brokers use 

social media platforms to reach victims. The research offers 

examples from global labor and organ trade, showing how 

traffickers utilize online anonymity for protection and 

network expansion. The research indicates that social media 

is important in the recruitment and exploitation of victims 

and also challenges law enforcement agencies. 

 

2. Burbano et al. (2017) - Detection of Human 

Trafficking Patterns Online [2] 

 

Burbano et al. (2017) suggest a data-driven approach to 

detect trafficking patterns on the surface web and dark web. 

Their research underlines the importance of AI and machine 

learning in detecting suspicious online behavior and makes 

targeted policy suggestions. 

 

3. Deeb-Swihart et al. (2019) - Strategies of Law 

Enforcement in Fighting Human Trafficking [3] 

 

Deeb-Swihart et al. (2019) concentrate on the strategies 

adopted by law enforcement agencies to fight human 

trafficking using social media. The study presents the 

application of digital footprints, AI-led investigations, and 

cross-border collaboration. It highlights the need to train 

officers in digital forensics to dismantle online trafficking 

systems effectively. 

4. Pratamawaty et al. (2021) - Indonesian 

Government's Efforts Against Human Trafficking 

on Social Media [4] 

Pratamawaty et al. (2021) explore the ways through which 

the Indonesian government fights human trafficking via 

social media awareness campaigns. Their work considers 

the effectiveness of public participation, law enforcement 

efforts, and child protection policies in counteracting the 

threat of exploitation. 

5. Montasari & Jahankhani (2021) - The Use of 

Technology in the Fight Against Human 

Trafficking [5] 

Montasari & Jahankhani (2021) discuss how digital 

monitoring technologies, artificial intelligence, and social 

media analysis are used in anti-trafficking efforts. Their 

research addresses ethical issues and the efficacy of 

technology-based solutions in the fight against human 

trafficking. 

6. Vivrette (2022) - Social Network Analysis of 

Human Trafficking [6] 

Vivrette (2022) utilizes social network analysis to gain 

insights into how traffickers structure their networks online. 

The research discusses the organizational structure of 

trafficking rings and how the use of digital mapping can 

help track and break down such operations by the 

authorities. 

7. Dimas et al. (2022) - Operations Research and 

Analytics to Counter Human Trafficking [7] 

Dimas et al. (2022) offer a systematic literature review of 

the academic literature on leveraging operations research 

and analytics in combatting trafficking. The evidence points 

towards the importance of combining big data analytics and 

social media surveillance to increase detection and 

intervention effectiveness. 

8. Bermeo et al. (2023) - Machine Learning in 

Identifying Human Trafficking on Social Media [8] 

Bermeo et al. (2023) discuss different machine learning 

methods used in identifying trafficking activity on social 

networks. The research identifies the advantages and 

disadvantages of AI-based detection models, highlighting 

the importance of enhanced algorithmic precision and 

ethical implications in online surveillance. 

9. Moore (2024) - Algorithmic Exploitation in Social 

Media Human Trafficking [9] 

Moore (2024) examines how human traffickers use social 

media algorithms to exploit vulnerable users. The study 

calls for effective regulatory measures to curb algorithmic 

exploitation. It underscores the fact that anti-trafficking 

responses need to incorporate digital monitoring, survivor 

protection, and cooperation between technology firms and 

governments. 
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10. Rosana & Sahide (2025) - The Role of IOM in 

Combating Human Trafficking via Social Media 

[10] 

Rosana & Sahide (2025) examine the International 

Organization for Migration’s (IOM) initiatives in countering 

human trafficking through social media. The study focuses 

on institutional collaborations, policy frameworks, and 

advocacy efforts aimed at curbing online trafficking threats. 

 

III. STATE-OF-THE-ART 

 
Detection of human trafficking has seen dramatic 

improvement with the progress of artificial intelligence, big 

data analysis, and computational social science. The abuse 

of social media by traffickers has driven the need for 

automatic means to identify and interfere with criminal 

activities. Various cutting-edge methods are presently being 

utilized in academia, industry, and government projects. 

 

1. Natural Language Processing (NLP) 

 

Natural Language Processing (NLP) is currently an essential 

means of detecting human trafficking activity on social 

media. Modern NLP models search text-based material such 

as posts, comments, and direct messages for patterns of 

trafficking language. Keyword and phrase extraction 

techniques focus on finding words frequently used such as 

"easy jobs abroad," "modeling contracts," or coded phrases 

traffickers use to avoid detection. Topic modeling methods, 

such as Latent Dirichlet Allocation (LDA), are employed for 

the discovery of hidden thematic trends in large corpora of 

texts, revealing stories of recruitment and exploitation. 

Sentiment analysis aids in the discovery of emotional cues 

like fear, coercion, or distress in the communications of 

victims. Named Entity Recognition (NER) is applied to 

discover names of individuals, locations, and organizations 

to aid in mapping interest networks. In addition, 

multilingual expansion of NLP models is also critical so that 

they can scan material in multiple languages, which is 

something critical to help address the globalized context of 

trafficking operations. 

 

2. Network Analysis 

 

Network analysis offers valuable insights into the 

organizational hierarchies of social media-based trafficking 

networks. By representing users, posts, and interactions as 

nodes and edges in a graph, researchers can visualize and 

examine the connections between people. Community 

detection algorithms like the Louvain method and 

modularity-based clustering enable the detection of densely 

connected groups that could be indicative of trafficking 

rings. Centrality metrics such as betweenness and 

eigenvector centrality are applied to identify powerful actors 

who could coordinate illegal operations. Relationship 

inference methods also assist in connecting recruiters, 

victims, and possible clients using common hashtags, 

geotags, mutual followers, and dialogue patterns. Using 

network analysis, investigators can focus on tracking 

significant nodes and identifying hidden relations that may 

be missed by conventional approaches. 

 

3. Computer Vision Techniques 

 

Visual content analysis has gained significance as traffickers 

increasingly employ pictures and videos to promote victims 

or entice people under false conditions. Computer vision 

methods, including deep learning-based models such as 

YOLO (You Only Look Once) and Faster R-CNN (Regions 

with Convolutional Neural Networks), to identify particular 

objects in images, such as hotel room decor, particular 

tattoos, or recognizable locations commonly associated with 

trafficking. Reverse image search technology aids in the 

detection of reused images between different postings, 

indicating orchestrated advertisement campaigns. Powerful 

facial recognition software, with anonymization, is used to 

identify repeat sightings of individuals without violating the 

victims' anonymity. In general, computer vision strengthens 

the capacity for pattern tracing and verifying textual 

indicators of trafficking activities. 

 

4. Anomaly Detection 

 

Anomaly detection methods are important for the detection 

of atypical activities linked to trafficking operations on 

social media. Techniques in behavioral analysis track new 

accounts with suspicious offers, excessive switching of 

location tags, extremely frequent posting, and other atypical 

user behavior patterns. Unsupervised learning models like 

Isolation Forests, DBSCAN (Density-Based Spatial 

Clustering), and Autoencoders are powerful tools for 

identifying outliers without needing labeled training data. 

Time series analysis is employed to capture temporal trends, 

like spikes in illegal advertisements for big public events 

such as sporting tournaments or festivals. By being 

anomaly-focused instead of pre-defined indicator-focused, 

these systems can learn to detect new trafficking techniques 

as they are being used. 

 

5. Real-Time Monitoring Systems 

 

This necessity has brought systems that are equipped to 

carry out live social media monitoring. Employing 

Streaming APIs from the likes of Twitter, Instagram, and 

TikTok, these systems tap and process information 
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on-the-fly. These mechanisms for automated alerts send 

signals once suspicious behavior reaches predefined limits, 

enabling law enforcement agencies to quickly respond. 

Advanced dashboard visualizations are used to trace 

geographic hotspots, track developing clusters of suspicious 

behavior, and follow longitudinal trends. Systems in real 

time are essential for capturing trafficking events at the 

outset, reducing damage to potential victims before it 

escalates. 

 

IV. MATERIALS AND METHODS 

 
Social media data from social media sites such as Twitter, 

Instagram, and Facebook is gathered ethically with APIs 

and web scraping tools in compliance with privacy 

regulations. Text, images, and metadata are preprocessed for 

consistency. Natural Language Processing (NLP) techniques 

such as keyword matching, topic modeling, and sentiment 

analysis are used to detect trafficking language. Social 

network analysis traces user connections to identify 

organized trafficking networks. Computer vision methods 

process images and videos to look for trafficking signs with 

object detection and reverse image searching. Anomaly 

detection models identify abnormal patterns like sudden 

changes in location or unusual account setup. Machine 

learning algorithms are trained and tested with accuracy, 

recall, and F1-metric. Robust ethical standards, privacy 

preserving methods, and human authentication guarantee 

that the methods are effective while also being accountable. 

 

1. Data Sources 

 

The study gathers publicly sourced information from social 

media sites such as Twitter, Instagram, Facebook, and 

TikTok. Web scraping methods based on software such as 

Scrapy, as well as official APIs, are used to gather text 

posts, comments, images, videos, hashtags, and metadata 

about users such as account duration and geolocation tags. 

Classified ad websites and public data sets on trafficking are 

also added where legally allowed. All data gathering 

procedures adhere to platform-specific terms of service and 

global data privacy laws such as the GDPR and CCPA. 

Synthetically generated datasets are also created to mimic 

trafficking patterns for secure model training and testing. 

 

 
interactions Graph API 

TikTok Videos, captions, 

hashtags 

TikTok Scraper 

CLI 

Classifieds Ads, descriptions, 

contact info 

Custom Web 

Scraper 

 

Table 1: Data Sources 

 

 

2. Preprocessing Techniques 

 

Pre-analysis, gathered data is rigorously cleaned and 

structured. Text data is cleaned by eliminating useless 

information like emojis, hyperlinks, and special characters. 

Tokenization, lemmatization, and lowercasing normalize the 

text to analyze. Multilingual posts are translated into 

English utilizing transformer models for language 

uniformity. Videos and images are resized and normalized to 

feed computer vision models. Metadata like timestamps and 

geolocation are cleaned and normalized for further analysis 

processes like network mapping and anomaly detection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-2 Architecture Diagram. 

 

3. Natural Language Processing (NLP) Pipeline 

 

The NLP pipeline filters the text data to determine potential 

trafficking indicators. Keyword search initially recognizes 

posts that have words connected to trafficking activity. More 

advanced methods such as Latent Dirichlet Allocation 

(LDA) uncover latent topics, and affective state 

identification models determine the emotional state such as 

fear or distress. Named Entity Recognition (NER) is used to 

extract important entities like names, places, and 

organizations from posts. Furthermore, coded language 

detection is achieved by developing dynamic dictionaries in 

collaboration with domain experts in order to detect 

trafficking jargon and slang which evolve over time. 

Platform Data Collected Tools Used 

Twitter Tweets, hashtags, 

geolocation 

Tweepy API, 

Scrapy 

Instagram Posts, comments, 

user metadata 

BeautifulSoup, 

API 

Facebook Public posts, user Facebook 

 



                                  International Scientific Journal of Engineering and Management (ISJEM)                                   ISSN: 2583-6129 
                                           Volume: 04 Issue: 04 | April – 2025                                                                               DOI: 10.55041/ISJEM03164                                                                                                                                        

                                           An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata        

 

 

© 2025, ISJEM (All Rights Reserved)     | www.isjem.com                                                                                 |        Page 5 
 

4. Social Network Analysis 

 

A graph is created where the users are vertices and acts like 

follows, likes, and comments are edges. The Louvain 

method for detecting groups of densely connected vertices 

finds groups that are close-knit and might be trafficking 

rings. Centrality values such as betweenness and 

eigenvector centrality pinpoint influential users most likely 

to be organizing illegal activity. Temporal network analysis 

tracks changes in time, finding recruitment or exploitation 

tactics change during events such as holidays or large 

sporting events. 

 

5. Computer Vision and Multimedia Analysis 

 

Multimedia data is handled with computer vision 

algorithms. Suspicious visual signs like certain tattoos, room 

interiors, or logos that are normally associated with 

trafficking activities are detected using object detection 

models like YOLOv8 and Faster R-CNN. Duplicate images 

utilized on more than one suspicious account are recognized 

through reverse image search. Privacy features automatic 

blurring of recognized faces unless manually allowed for 

use in investigations in facial recognition systems. Optical 

Character Recognition (OCR) is used to pull text that is 

buried in images and videos for which there might be 

additional information on trafficking activity. 

 

6. Anomaly Detection and Machine Learning Models 

 

Anomaly detection algorithms such as Isolation Forest and 

DBSCAN are utilized to mark unusual user activities, e.g., 

abrupt spikes in follower numbers, excessive cross-border 

location updates, or abnormal posting rates. Supervised 

machine learning classifiers such as Random Forests and 

Gradient Boosted Trees are trained to identify normal versus 

suspicious behavior. Transfer learning is utilized to improve 

model performance by taking advantage of pre-trained 

language and vision models. Ensemble methods use 

predictions from various models to enhance detection 

strength and suppress false alarms. 

 

7. Evaluation Metrics 

 

Detection models are tested on metrics such as precision, 

recall, F1-score, and ROC-AUC to check how accurate and 

solid they are. Extra care is taken in trying to maximize 

recall so that even potential trafficking cases are not 

omitted. Confusion matrices are utilized to display 

classification performance and iterate over model tuning. 

Mean Average Precision (mAP) is employed to evaluate 

object detection models in the computer vision pipeline. 

8. Ethical Framework 

 

Throughout the project, rigorous ethical standards inform 

the research. Privacy is ensured by anonymizing sensitive 

information and avoiding unnecessary data collection. Bias 

audits are performed to avoid disproportionate targeting of 

any demographic group. A human-in-the-loop validation 

process is in place, where high-risk cases identified by AI 

models are reviewed by trained human analysts prior to any 

external reporting. Collaborations with NGOs and law 

enforcement allow the system's usage to be better aligned 

with standards of victim protection and human rights. 

 

V. RESULTS AND DISCUSSIONS 

 
1. Results 

 

The outcomes of applying the methodology that has been 

put forward to counter human trafficking by analyzing 

social media are encouraging. With the application of the 

NLP pipeline, a considerable percentage of posts having 

possible trafficking-related content were identified. 

Precisely, 87% of suspicious posts were detected with high 

accuracy. The posts typically had coded content hard for 

human analysts without training to identify but got 

effectively identified by the keyword matching and 

sentiment analysis models. Further, topic modeling (LDA) 

found major topics connected to illicit pursuits, for instance, 

offers to recruit people into shady "modeling job" or "escort 

service" gigs. 

 

In the social network analysis stage, the Louvain community 

detection algorithm accurately detected groups of users that 

seemed to engage in frequent activities linked to trafficking. 

These groups aligned with reported patterns of trafficking, 

providing insights into trafficking networks. Centrality 

metrics unveiled key influencers in such networks, who 

seemed to play a central position in recruitment or 

exploitation of victims. 

 

When images and videos were analyzed, computer vision 

models identified about 23% of the posts as containing 

visual patterns linked to trafficking. Object detection 

algorithms detected logos, tattoos, and room settings that are 

typically linked to trafficking activity. Reverse image search 

identified a high number of images as matching known 

illicit advertisements, while OCR methods pulled out 

embedded text providing additional context, like links to 

trafficking services or victim contact information. 

 

Anomaly detection models were able to correctly mark 

abnormal activities like sudden geolocation changes, prolific 
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cross-border tagging, or the establishment of new accounts 

with questionable profiles promoting "opportunities." These 

are typical signs of the activities normally seen among 

traffickers as they seek to create new personas or 

experiment with their victim-getting strategy. The system 

was able to attain a 75% success rate in detecting profiles 

suspected of trafficking through the coupling of anomaly 

detection with machine learning-based classification. 

 

Method Preci 

sion 

Recall F1-Score Accuracy 

NLP 

Analysis 

0.87 0.85 0.86 0.87 

Social 

Network 

Analysis 

0.82 0.75 0.78 0.80 

Computer 

Vision 

0.79 0.74 0.76 0.77 

Anomaly 

Detection 

0.76 0.72 0.74 0.75 

Machine 

Learning 

Classification 

0.80 0.78 0.79 0.80 

 

Table 2: Performance Metrics of Detection Models 

 

2. Discussion 

 

The potential to locate human trafficking activity by social 

media monitoring is revolutionary in terms of how this 

widespread problem can be addressed. Successful 

implementation of the methodology suggests that there is 

high value in breaking open machine learning and network 

analysis as tools with which to uncover unusual activity 

otherwise going unnoted. That said, issues exist to 

overcome prior to implementation at a mass scale. 

 

The issue is social media is multicultural. While the 

language models used in text analysis were sufficient in 

English, messages in other languages were a big challenge. 

Multilingual models or cooperation with linguists will be 

required to boost detection in non-English-speaking regions, 

where trafficking is common. Perpetually evolving coded 

messaging is also used by traffickers, so the system will 

have to be updated frequently to keep pace with these 

innovations. Collaboration with experts in trafficking 

prevention is vital for maintaining the system’s relevance. 

 

The second is the accuracy of computer vision models. Even 

though object and visual cue recognition in images 

presented promising results, false positives continue to be a 

matter of concern. Images of innocuous content, such as 

advertisements for clothes, were sometimes incorrectly 

detected owing to cross-similarities between visual patterns 

with images of trafficking. This may be addressed with 

further fine-tuning of object detection algorithms and 

diversifying the training dataset. 

 

Also, the ethical implications of using AI in combatting 

human trafficking cannot be avoided. Using information 

from social media for monitoring and analysis also raises 

issues of privacy and consent. The process was set up such 

that only open information was employed, and human 

analysts were also engaged in the validation process in order 

to avoid mistakes. But as the system evolves, it is crucial 

that victims' privacy is never breached and law enforcement 

agencies make use of the information in a responsible 

manner. 

 

VI. CONCLUSIONS 

 
In general, combating human trafficking involves thinking 

outside the box, and social media analysis is thus an 

appropriate choice in the quest. Artificial intelligence and 

big data analytics are technologies stakeholders can utilize 

to track activity online, recognize patterns, and expose 

networks of trafficking in the virtual space. Social media 

sites, both as trafficking breeding grounds and as a source of 

intelligence, can be rich sources of information regarding 

perpetrator behavior and interaction and victim 

vulnerabilities. 

 

In addition, analysis of end-user generated content allows 

for the ability to design targeted awareness campaigns that 

enable communities to identify and report suspicious 

activity, establishing a culture of vigilance and protection. 

Collaboration between technology firms, the police, and 

non-governmental organizations will improve such types of 

analysis even further by allowing the immediate 

identification and rescue of victims and prosecution of the 

culprits. There should also be ethics in the use of social 

media data to respect individuals' privacy and rights. With 

the synergy of social media analysis, we can identify hidden 

trafficking networks, guide policy-making, and mobilize 

grassroots movements for reform. 

 

Ultimately, an integrated effort that incorporates social 

media analytics as part of anti-trafficking efforts not only 

increases the ability to combat this odious crime but also 

allows for a societal imperative to safeguard our most 

vulnerable community members. It requires sustained 

investments in education and technology, industry 

collaboration, and a desire to remove the conditions that 
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lead to exploitation. We can all together, in such acts, try to 

make a world where not just is human trafficking avoided, 

but ultimately brought to an end, with new and more 

resilient societies opening up. 

 

The project showcases an integral methodology that 

encompasses theoretical innovation complemented by 

real-world applicability in the fight against human 

trafficking. Through fusing sophisticated machine learning 

algorithms, effective data preprocessing methods, and 

real-time monitoring of social media, the system attains 

maximum accuracy, scalability, and response time. Not only 

does the methodology tackle contemporary issues in 

detecting human trafficking throughout digital platforms but 

also lays down a strong building block for ongoing 

development in autonomous trafficking detection. The 

capacity of the system to scan enormous volumes of social 

media data, identify subtle cues, and recognize human 

trafficking-related activities qualifies it as a potent tool for 

law enforcement, non-governmental organizations, and 

government agencies. In the final analysis, this study 

contributes to the perpetual struggle against human 

trafficking by harnessing advanced technology, opening the 

door to effective, timely, and ethical intervention. 
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