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Abstract: The use of Generative Artificial Intelligence as a tool is growing tremendously, as GenAI helps users to generate 
results and apply them in various areas like research, new images, etc. GenAI has received attendance from users working 
in different areas like artists, researchers, and academicians where they found a tool that gives them the desired result to 
achieve their goal, during their work they came across a point where they found no way to go ahead. Here GenAI helped by 
guiding them to complete the work. The objective of AIGC is to expedite the generation of high-quality content by 
streamlining and simplifying the process of content creation. AIGC is accomplished by taking human instructions and 
deriving intent information from them, then using that information to generate content based on its expertise. The paper 
organization includes the introduction to GenAI, history, types of GenAI, its application and challenges, revie of literatures 
and future direction.  
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I. Introduction:  
 

 The GenAI is not new for all but the term was available publicly in 2022 as a chatbot called ChatGPT. The working 
ChatGPT is based on the learning AI model which uses a provided dataset from which the designed algorithm works, 
understands, classifies, and then from the appropriate learning gives the result. The GenAI is modelled such that it adopts 
the feature of self-learning from the dataset, also nowadays various deep learning models like VAEs, and GANs are seen to 
be used. GenAI gives creativity, innovation, and the ability to solve problems with new content. 
 

● What is GenAI: AIGC is accomplished by taking human instructions, deriving meaning from them, and using that 
aimed information to create content depending on its knowledge and understanding. Large-scale models have 
grown in significance in AIGC in recent years because they enable superior intent extraction and thus, better 
generation outcomes. The distribution that the model can learn becomes more extensive and true to reality as 
data and model sizes increase, resulting in the creation of higher-quality and more realistic content. This survey 
offers a thorough analysis of the development of generative models over time, as well as an overview of their 
fundamental elements and current developments in AIGC from unimodal to multimodal interaction. We provide 
the generation tasks and related text and image models from the standpoint of unimodality. 
 

II. History of AI and Generative:  
Generative AI, also known as generative modelling, is a branch of artificial intelligence (AI) focused on creating 
models capable of generating new data that is similar to a given dataset. This field has a rich history spanning 
several decades, with significant advancements made in recent years due to developments in deep learning and 
neural networks. Below is a detailed overview of the history of generative AI: 
 
The 2010s witnessed significant breakthroughs in generative AI, largely driven by advancements in deep learning. 
Variational autoencoders (VAEs), introduced by Kingma and Welling in 2013, provided a probabilistic framework 
for learning latent data representations. 
 
Generative adversarial networks (GANs), proposed by Ian Goodfellow et al. in 2014, introduced a novel approach 
to generative modelling based on adversarial training. 
 
GANs consist of two neural networks, a generator and a discriminator, trained simultaneously in a minimax game 
framework, where the generator learns to generate realistic data while the discriminator learns to distinguish 
between real and generated data. GANs have demonstrated remarkable success in generating high-quality images, 
audio, text, and other types of data, leading to widespread applications in art generation, image synthesis, and 
data augmentation  
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Transformer models, introduced by Vaswani et al. in 2017, revolutionized natural language processing (NLP) by 
enabling efficient parallelization and capturing long-range dependencies in text. Large language models such as 
Open Ai’s GPT (Generative Pre-trained Transformer) series have pushed the boundaries of generative AI by 
training on vast amounts of text data and achieving human-level performance on various NLP tasks, including text 
generation, summarization, and translation.  
 

III. Different types and subtypes:  
The various GenAI Tools are classified into unimodal and multimodal respectively. 
 
Unimodal models are those models which are implemented for single mode, they can be used to for generating 
images, variational autoencoders (VAEs), GANs are its examples. 
 
Multimodal models are those which are capable of processing and generating functionality, such as generating an 
image from text which describes the image, example Leonardo AI. According to the different implementation of 
GenAI are classified as below. 

 
 Type Subtypes 
Probabilistic Models - Markov Models – Hidden Markov Models – Bayesian Networks – Markov 

Random Fields 
Deep Learning 
Models 

- Autoencoders – Generative Adversarial Networks (GANs) – Autoregressive 
Models 

 - Transformers 
Neural Network - Recurrent Neural Networks (RNNs) – Convolutional Neural Networks (CNNs) – 

Attention Mechanisms 
Application-Specific - Text Generation Models – Image Generation Models – Music Generation 

Models 
Models - Video Generation Models 

 
Table 1. Types of GenAI 

 
IV. Application and uses:  

With the widespread of GenAI, it is being used in various areas like Deep Learning Models, Neural Networks, Arts, 
Music, Video Making,  
 
Application Uses Challenges 
Art Generation - Creating paintings, 

sculptures, etc. 
- Ensuring originality and creativity 

 - Generating digital artwork - Maintaining consistency in style and quality 
Image Synthesis - Generating realistic images - Avoiding artefacts and distortions in 

generated images 
 - Data augmentation for 

training 
- Ensuring diversity and relevance of 
generated images 

Natural Language 
Generation 

- Text completion - Maintaining coherence and context in the 
generated text 

 - Content summarization - Addressing biases and stereotypes in 
language generation 

Music Composition - Creating melodies, 
harmonies, etc. 

- Capturing musical structure and emotion in 
compositions 

 - Generating background 
music 

- Ensuring uniqueness and variety in 
generated music 

Video Generation - Creating animations, 
simulations 

- Handling temporal coherence and motion in 
videos 

 - Generating synthetic data - Managing computational complexity for 
high-resolution videos 

 
Table 2. Applications and uses GenAI 

 
 



       International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 11 Issue: 02 | Feb 2024              www.irjet.net                                                                         p-ISSN: 2395-0072 

  

© 2024, IRJET       |       Impact Factor value: 8.226       |       ISO 9001:2008 Certified Journal       |     Page 448 
 

V. Literature reviewed:  
. 
[1]. The paper provides a detailed overview and key concepts through his survey, also including various techniques and 
applications of GenAI, exploring the history and development of GenAI, and milestones such as GANs, AIGC, and VAEs used 
today. provides language models, learning and developmental models like Chat GPT. The survey gives various applications 
of AIGC in different domains from image generation using text, also generating text and music compositions for the users, 
emphasizing addressing issues while using GenAI technology. the author has also provided a classification of the GenAI on 
the various parameters and differentiating them based on unimodal model and multimodal model. 
 
 [2]. The paper introduces a novel framework for generating generative models based on adversarial learning: GANs. GANs 
are a combination of two neural networks, a generator and a discriminator, trained in the minimax game framework at the 
same time. The generator learns to generate realistic data samples, while the discriminator learns to distinguish between 
actual and generated samples. Since then, GANs have become a cornerstone of generative AI research and have led to 
many uses in image synthesis as well as text creation. 
 
[3]. This influential paper introduces Variational Autoencoders (VAEs), a powerful generative model that combines ideas 
from variational inference and neural networks. VAEs will learn a probabilistic latent representation of the input data and 
will be able to generate new samples by sampling the learned distribution. The paper shows how the VAE framework has 
been developed in detail and demonstrates its ability to produce accurate images and texts. 
 
[4]. The Transformer architecture, a novel neural network architecture based on fully autonomous mechanisms of 
attention, is presented in this paper. In the various tasks of natural language processing, including machine translation, 
text understanding and word comprehension, the Transformer model achieves state-of-the-art performance. The paper's 
introduction of self-attention mechanisms revolutionized the field of sequence modelling and paved the way for large-
scale pre-trained language models such as BERT and GPT. 
 
[5]. Progressive growing of GANsProgressive growing of GANs, a technique for training GANs that gradually increases the 
resolution of images generated during training, is presented in this paper. By introducing a progressive training process 
and a multiscale architecture, progressive GANs address challenges such as mode failure and training instability. The 
approach will lead to significant improvements in the quality, stability and variation of the images produced. 
 
 [6]. This paper introduces StyleGAN, an innovative architecture for GANs that enables fine-grained control over the style 
and appearance of generated images. StyleGAN achieves state-of-the-art results in image synthesis tasks, allowing various 
visual attributes such as facial expressions, hairstyles and backgrounds to be manipulated. The paper's contributions to 
the generation and manipulation of images have an important impact on generative AI. 
 
[7]. The current research in this paper provides valuable insight into the ability and uniqueness of AI chatbots, including 
ChatGPT, to produce scientific content in the humanities. However, these chatbots are often challenged by factual accuracy 
and uniqueness in complex areas such as humanities research, despite their impressive ability to generate languages. To 
understand the capabilities and limitations of AI chatbots, as well as to inform them about their proper integration into 
scholarly workflows, it is necessary to continue research in this area. 
 
[8]. By exploring the enduring presence and social impacts of generative AI, this paper contributes to an active discussion 
on it. The importance of responsible development and deployment of generative AI, balancing innovation with ethical 
considerations, is underlined through the synthesis of existing research findings. To navigate the complex landscape of 
generative AI, and to ensure its benefit in society, it is necessary to continue interinstitutional research and dialogue. 
 
[9] The paper by Takefuji is contributing to a growing body of literature on the application of generative AI for healthcare 
fraud detection and payment analysis. By leveraging advanced AI techniques, such as deep learning and data mining, 
Takefuji's approach offers a promising solution for identifying Medicare improper payments with high accuracy and 
efficiency. To advance the development of AI-driven solutions for fighting health fraud and protecting the integrity of 
government insurance schemes such as Social Security, continued research in this area is necessary. 
 
[10]. The potential impact of generative AI on education, in particular from the point of view of management teachers, is 
explored in this paper. Lim et al. present a paradoxical perspective, questioning whether generative AI will lead to the 
downfall (Ragnarök) or transformation (reformation) of education. They take into account factors such as curriculum 
development, student engagement and the role of teachers in a technologically driven future to analyse the impact of 
generative AI on education. 
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[11]. The article addresses, in particular, ChatGPT and its potential threat to academic integrity, and concerns about the 
development of generative artificial intelligence. The paper examines the ethics of applying generative AI to academic 
contexts, such as detecting plagiarism and content generation. Eke addresses the challenges of the widespread use of 
digital intelligent tools in education and proposes strategies to safeguard intellectual integrity as technology progresses. 
 
[12]. Walkowiak investigates the task interdependencies between generative AI systems and human workers, particularly 
in economic contexts. This paper examines how intelligent artificial intelligence can supplement and enhance human 
labour, resulting in enhanced productivity and efficiency. To assess the implications for employment rolls, skills 
requirements and income distribution, Walkowiak raises the potential benefits of integrating generative AI into various 
economic activities. 
 
[13]. Kang and Yi's research focuses on multimodal approaches for second-language writers, which extend the capability 
of generative AI beyond text-based applications. The paper discusses how generative artificial intelligence can promote 
the development of writing skills for L2 learners by producing a variety of media, including text, images and audio. The 
potential of multimodal generative artificial intelligence for facilitating language learning and promoting creativeness 
among L2 writers is discussed by Kang and Yi, giving insight into innovative teaching methods. 
 

VI. Challenges:  
 

Some of the key challenges include: 

● Quality and Diversity of Generated Output: Ensuring that generated samples are of high quality and diverse 
remains a significant challenge. Models may produce outputs lacking realism, and exhibit artefacts, or diversity, 
leading to repetitive or uninteresting results. 
 

● Training Instability: Many generative models, particularly Generative Adversarial Networks (GANs), are prone to 
training instability. This instability can manifest as mode collapse, where the generator fails to produce diverse 
outputs, or as oscillations in training dynamics, leading to difficulties in convergence and optimization. 
 

● Mode Collapse: Mode collapse occurs when the generator learns to produce only a subset of the possible outputs, 
ignoring other modes in the data distribution. This leads to a lack of diversity in generated samples and 
undermines the model's ability to capture the full complexity of the underlying data distribution. 
 

● Evaluation Metrics: Evaluating the quality of generated samples is challenging, as traditional metrics such as 
accuracy or loss may need to adequately capture the diversity, realism, or semantic coherence of the generated 
output. Developing reliable evaluation metrics for generative models remains an active area of research. 
 

● Ethical and Societal Implications: The ability of generative models to create realistic fake content raises ethical 
concerns, including the potential for misuse, misinformation, and manipulation. Addressing these concerns 
requires careful consideration of the societal impact of generative AI and the development of appropriate 
safeguards and regulations. 
 

● Data Bias and Fairness: Generative models trained on biased or incomplete datasets may produce outputs that 
perpetuate or amplify existing biases present in the data. Ensuring fairness and mitigating bias in generative AI 
systems is essential for promoting inclusivity and equity. 
 

● Computational Resources: Training deep generative models requires significant computational resources, 
including high-performance GPUs or TPUs and large-scale datasets. Access to such resources may pose challenges 
for researchers and organisations with limited computational infrastructure or budget. 
 

● Interpretability and Explainability: Understanding how generative models generate output remains a challenge, 
particularly for complex deep-learning architectures. Improving the interpretability and explainability of 
generative AI systems is crucial for building trust and understanding their behaviour in real-world applications. 
 

● Addressing these challenges requires interdisciplinary collaboration across fields such as machine learning, 
computer vision, natural language processing, and ethics. Continued research and innovation in generative AI will 
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be essential for overcoming these obstacles and unlocking the full potential of autonomous creativity and 
generative capabilities. 

 

VII. Future direction:  
 

● Enhanced Realism and Fidelity: Continued efforts will focus on improving the realism, fidelity, and diversity of 
generated content across various modalities, including images, text, audio, and video. This may involve developing 
more sophisticated generative models, novel training techniques, and better evaluation metrics to measure the 
quality of generated output. 

● Controllable and Interpretable Generation: Future generative models are expected to offer greater control and 
interpretability over the generated output. This includes enabling users to specify desired attributes, styles, or 
characteristics of the generated content and designing models that provide insights into their decision-making 
process. 

● Multimodal Generation: Generative models capable of synthesizing content across multiple modalities (e.g., text-
to-image, image-to-text, text-to-audio) will become increasingly important. Multimodal generation opens new 
possibilities for creative expression and enables more immersive and interactive user experiences. 

● Few-Shot and Zero-Shot Learning: Advancements in few-shot and zero-shot learning will enable generative 
models to generalize to new tasks or domains with limited or no training data. This will reduce the reliance on 
large annotated datasets and allow for more flexible and adaptable generative systems. 

● Adversarial Robustness and Security: Addressing vulnerabilities to adversarial attacks and ensuring the 
robustness and security of generative models will be critical for real-world deployment. Future research will focus 
on developing techniques to defend against adversarial manipulation and safeguarding against the malicious use 
of generative AI. 

● Ethical and Societal Implications: As generative AI becomes more pervasive, it will be essential to address ethical 
and societal implications, including privacy concerns, biases, fairness, and the responsible use of synthetic media. 
This will require interdisciplinary collaboration and the development of frameworks for ethical guidelines, 
regulation, and accountability. 

● Continual Learning and Lifelong Adaptation: Generative models that can continually learn and adapt over time, 
incorporating new data and knowledge, will be essential for long-term deployment in dynamic real-world 
environments. This entails developing algorithms that can efficiently update and refine the model's 
representations without catastrophic forgetting. 

● Human-AI Collaboration and Co-Creation: The future of generative AI may involve closer collaboration between 
humans and AI systems, enabling co-creation and symbiotic interaction. This includes designing tools and 
interfaces that facilitate intuitive interaction and creative collaboration between users and generative models. 

Overall, the future of generative AI is characterized by ongoing innovation, interdisciplinary collaboration, and a focus on 
addressing real-world challenges and opportunities. By advancing the capabilities of generative models and ensuring their 
responsible and ethical use, we can unlock new frontiers in creativity, problem-solving, and human-computer interaction. 

VIII. Conclusion: 
  

This paper gives an overview of GenAI for the new researchers, to help them understand the GenAI, how it was introduced, 
and the challenges and future direction for the new research. This paper includes the history of GenAI, and the articles 
reviewed provide a overview of it. The researchers are advised to use GenAI tools for their research work as a helping tool 
instead of using it for writing research articles completely, as new AI generated text are detected by various newly 
introduce software and the quality of research work goes to low.  
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