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“Life is not about finding yourself
Life is about creating yourself”

George Bernard Shaw



What is Artificial Intelligence‐
Generated Content (AIGC)
• Professionally‐generated content (PGC)

• generators are individuals or organizations with 
professional skills, knowledge, and experience

• User‐generated content (UGC)
• digital material generated by users including 
website visitors and social media users

• AIGC
• an automated method for generating, 
manipulating, and modifying valuable and 
diverse data using AI algorithms creatively

Fig. 1: The overview of mobile AIGC networks, including the 
cloud layer, the edge layer, and the D2D mobile layer. The 
lifecycle of AIGC services, including data collection, 
pretraining, fine‐tuning, inference, and product management, 
is circulated among the core networks and edge networks.
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AI‐generated Texts

• Recent advancements in Natural Language Generation (NLG) 
technology have led to AI‐generated text that is nearly 
indistinguishable from human‐written text

https://openai.com/blog/chatgpt

Fig. 8: The fine‐tuning process of ChatGPT 4

Proximal Policy Optimization



AI‐generated Texts, Images, Videos, 3D

https://openai.com/blog/chatgpt
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Applications of Mobile AIGC Networks

TABLE I: Summary of State‐of‐the‐art AIGC models.
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• Data‐based generative AI employs learning algorithms to create novel content from existing data
• Model‐based generative AI leverages predefined models and simulations to generate new outputs by

manipulating model parameters

Generative-AI technologies 

Ruichen Zhang, Ke Xiong, Hongyang Du, Dusit Niyato, et al “Generative AI‐enabled Vehicular Networks: Fundamental, Framework, and Case Study.”
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The Role of Wireless Network

Generative techniques in AIGC [9], categories of AIGC, and applications in wireless edge networks. We list several online available AIGC services as examples, e.g., ChatGPT for text‐to‐text 
AIGC (https://openai.com/blog/chatgpt/), Imagen for text‐to‐image AIGC (https://imagen.research.google/), DreamFusion for text‐to‐3D AIGC (https://dreamfusion3d.github.io/), Crypko
for image‐to‐image AIGC (https://crypko.ai/), and Human Voice Generator for audio‐related AIGC (https://murf.ai/).
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Motivation of Mobile AIGC Networks

• Low‐latency: 
• users can access low‐latency services in mobile AIGC networks

• Localization and Mobility:
• AIGC servers at the network's edge can fine‐tune pre‐trained models by localizing 
service requests

• user mobility can be integrated into the AIGC service provisioning process
• Customization and Personalization:

• request personalized services based on their preferences
• provide customized services according to local service environments

• Privacy and Security:
• AIGC users only need to submit service requests to edge servers
• privacy and security of AIGC users can be preserved during AIGC service provisioning
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Generative AI‐enabled vehicular network is capable of analyzing traffic patterns and providing drivers with real‐time 
suggestions for alternative routes to circumvent congestion or accidents

Generative AI enabled Vehicular Networks 
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Non-negative matrix factorization

Ruichen Zhang, Ke Xiong, Hongyang Du, Dusit Niyato, Jiawen Kang, Xuemin Shen, H. Vincent Poor, “Generative AI‐enabled Vehicular Networks: Fundamental, Framework, and Case Study,” https://arxiv.org/abs/2304.11098



Semantic-aware generative AI-enabled Vehicular Network

• Traditional generative AI‐enabled vehicles can use semantic communication technology to extract information from 
images at the transmitter end and restore it using generative AI technology at the receiver end

• This approach reduces transmitted data, decreasing communication delays and improving V2V communication efficiency 
in vehicular networks
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Ruichen Zhang, Ke Xiong, Hongyang Du, Dusit Niyato, Jiawen Kang, Xuemin Shen, H. Vincent Poor, “Generative AI‐enabled Vehicular Networks: Fundamental, Framework, and Case Study,” https://arxiv.org/abs/2304.11098



Semantic Communications Enabled AIGC

Guangyuan Liu, Hongyang Du, Dusit Niyato, Jiawen Kang, Zehui Xiong, Dong In Kim, and Xuemin (Sherman) Shen, “Semantic Communications for Artificial Intelligence Generated Content (AIGC) Toward Effective Content Creation”
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Physical level encapsulates transmission operations within
the physical layer, including modules responsible for channel
encoding and decoding, this level necessitates symbol
transmission over a physical channel susceptible to noise
Semantic level is composed of semantic representation and
encoding modules at the transmitter end. These components
work together to extract and denote semantic information.
Furthermore, semantic interpretation and decoding modules
situated at the receiver end are for reconstructing and
interpreting the received semantic information.

Effective information creation level transforms raw user data
into semantic representations, which are then used to guide
the generation process. It involves feature extraction and the
creation of model fine‐tuning parameters based on context‐
specific requirements.
Generation level provides an engine of content creation that
utilizes semantically‐encoded information and the generation
parameters to run controlled diffusion models, generating
the final content.
Together, these levels augment the traditional SemCom
model by adding control and personalization, thereby making
AIGC a more adaptable and effective tool for content
generation and transmission.



Semantic Communications Enabled AIGC

Guangyuan Liu, Hongyang Du, Dusit Niyato, Jiawen Kang, Zehui Xiong, Dong In Kim, and Xuemin (Sherman) Shen, “Semantic Communications for Artificial Intelligence Generated Content (AIGC) Toward Effective Content Creation”
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AIGC model as generation encoder and decoder
• Flow of information in this framework starts from the transmitter, where a prompt is extracted 

and optimized through prompt engineering
• Semantic/prompt representation plays a crucial role in this process
• Optimized prompt, along with the generation parameters, is used to generate content through 

generative AI models
• At the receiver end, the received semantic information/prompt representation is interpreted and 

used for generation inference to generate the desired content as intended by the transmitter
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