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Compelling Visual 
GenAI Use Cases

Gaming Experiences

Room Design

Novel Illustration

Fashion and E-Commerce

Web Design



Placeholder of GIF to show a demo 
of text-to-image
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Large 
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Large memory 
footprint

Slow inference 
speed

No flexibility to 
run workloads 

on different HW

Difficulty training 
+ optimizing

Pain Points



Deploy and 
Optimize Visual 

GenAI with 
OpenVINO



FPGACPU NPUGPU

Optimized Performance





Accelerate Generative 
AI with OpenVINO™



FP16 conversion on the fly for GPU devices

from openvino.tools.mo import convert_model

from openvino.runtime import serialize 

ov_model = convert_model ("model.onnx")

serialize(model=ov_model, xml_path="model.xml")

from openvino.runtime import Core 

core = Core()

text_enc = core.compile_model(TEXT_ENCODER_OV_PATH, 'GPU')

unet_model = core.compile_model(UNET_OV_PATH, 'GPU')

vae_decoder = core.compile_model(VAE_DECODER_OV_PATH, 'GPU')

Python

Python



Diffusers

How to use diffusers to build AI-inference solution Library provides pipelines to support many use-cases

import torch 

from diffusers import DiffusionPipeline

pipe = DiffusionPipeline.from_pretrained(

"runwayml/stable-diffusion-v1-5",

torch_dtype=torch.float16,

use_safetensors=True

)

pipe = pipe.to("cuda")

prompt = "a photo of an astronaut riding a horse on mars"

pipe.enable_attention_slicing()

image = pipe(prompt).images[0]

Kandinsky 3 text2image, image2image

Latent Consistency Models text2image

Latent Diffusion text2image, super-resolution

LDM3D text2image, text-to-3D, 

text-to-pano, upscaling

MultiDiffusion text2image

MusicLDM text2audio

Paint by Example inpainting

ParaDiGMS text2image

Pix2Pix Zeo image editing



Optimum Intel

- from diffusers import StableDiffusionPipeline

+ from optimum.intel.openvino import OVStableDiffusionPipeline

model_id = "stabilityai/stable-diffusion-2-1-base"

- pipe = StableDiffusionPipeline.from_pretrained(model_id)

+ pipe = OVStableDiffusionPipeline.from_pretrained(model_id)

pipe.save_pretrained("./stabilityai_cpu")

prompt = "red car in snowy forest"

output_cpu = pipe(prompt, num_inference_steps=17).images[0]

output_cpu.save("image_cpu.png")

Python



Optimization of AI-Models
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1.3G

8.0K

1.6M
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320

M
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stabilityai_cpu/feature_extractor

stabilityai_cpu/text_encoder

stabilityai_cpu/scheduler

stabilityai_cpu/tokenizer

stabilityai_cpu/unet

stabilityai_cpu/vae

stabilityai_cpu/
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1.3G

131M
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190M

4.9G

openvino_ir/feature_extractor

openvino_ir /text_encoder

openvino_ir /vae_encoder

openvino_ir /scheduler

openvino_ir /tokenizer

openvino_ir /unet

openvino_ir /vae_decoder

openvino_ir /

8.0K

652M

8.0K

1.6M

1.7G

96M

2.4G

modelSD21_dGPU_0V/feature_extractor

modelSD21_dGPU_0V/text_encoder

modelSD21_dGPU_0V/scheduler

modelSD21_dGPU_0V/tokenizer

modelSD21_dGPU_0V/unet

modelSD21_dGPU_0V/vae_decoder

modelSD21_dGPU_0V/

FP32 Native Model FP32 OpenVINO™Model FP16 OpenVINO™Model



Quantization with 
Optimum Intel and NNCF 

Weight Compression

Aims to reduce the 
memory footprint of a 

model. 

Post-Training 
Quantization

Transforms the model 
into a more hardware-
friendly representation 

without retraining or fine-
tuning.

Training Aware 
Quantization

Improves model 
performance by 

applying optimizations 
(such as quantization) 

during the training.

Image generated after 
INT8 quantization 

https://www.youtube.com/watch?v=ZHE0a7kSMuw&t=335s


GenAI Model Workflow with OpenVINO

Optimum-Intel 
(base on Transformers and Diffusers)

1 Convert MODEL

PyTorch Frontend
• openvino.model_convert
• torch.compile

2 Optimize MODEL

NNCF
• Weight Compression
• PTQ
• QAT

3 Deploy MODEL

Runtime(Backend)
• C
• C++
• Python
• ……

4 Build PIPELINE

• Text-generation
• Text-to-image
• ...
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Visual Gen AI 
Models and 
OpenVINO
Overview



OpenVINO Notebooks📚

Stable Diffusion🔥

https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/225-stable-diffusion-text-to-image


OpenVINO Notebooks📚

Text-to-Image: 
Latent Consistency Model

https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/263-latent-consistency-models-image-generation


OpenVINO Notebooks📚

QR-Code Generation: 
ControlNet QR Code Monster

https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/264-qrcode-monster


OpenVINO Notebooks📚

Text-to-Image: 
Stable Diffusion ControlNet Conditioning

Stable
Diffusion

ControlNet

Input Prompt

Input
Image

openpose
keypoint

detection

annotation

Full-body, a young female, dancing outside of 
restaurant, brown eyes, wearing jeans

https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/235-controlnet-stable-diffusion


OpenVINO Notebooks📚

Image-to-Image: InstructPix2Pix

Original Image Prompt: Make It In Galaxy 

https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/231-instruct-pix2pix-image-editing


OpenVINO Notebooks📚

In-Painting: Paint by Example

Input Image Draw Mask on Image
Extract Mask from 
Canvas and Invert

Reference Image

Result Image

Stable
Inpainting Pipeline

https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/272-paint-by-example


OpenVINO Notebooks📚

Multimodality: ImageBind



OpenVINO Notebooks📚

Text to Video: ZeroScope

Darth Vader is 
surfing on waves

https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/253-zeroscope-text2video


LLMs with 
OpenVINO



LLM Use Case
USE CASES

Agent Simulations

Agents

Autonomous Agents

Chatbots

Classification

Code Understanding

Code Writing

Evaluation

Extraction

Interacting with APIs

Multi-Modal

QA Over Documents

Self-Checking

SQL

Summarization

Tagging
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LLM Use Case
USE CASES

Agent Simulations

Agents

Autonomous Agents

Chatbots

Classification

Code Understanding

Code Writing

Evaluation

Extraction

Interacting with APIs

Multi-Modal

QA Over Documents

Self-Checking

SQL

Summarization

Tagging

Can you create me an image of an astronaut 
walking through a galaxy of sunflowers?

Sure. I’ll use Image Creator to draw that for you.

Change the astronaut to a cat Change the sunflowers to roses Add a moon in the background



Example: How is a Chatbot Working?

History ResponseTokenize DetokenizeNew 
Question

+

System
prompt

+

Model
Inference

“You are a friendly 
chatbot.”

<Round 1>
Q：Hi
A：Hi, Nice to see you

<Round 2>
Q：Who are you ?
A：Im a chatbot

<Round 3>
Q：What is AI ?
A：”

Multi-Round Q&A



Deploy LLM 
with OpenVINO



Example Model Support Includes, But Not Limited to
GPT J | Notus | LLaVa | Llama 2 | BLOOM | chatGLM | Neural Chat | Baichuan | Mixtral

MPT | Dolly | Qwen | Mistral | Zephyr | RedPajama | LLM chatbot | Yi

LLM-Enabled

Use Cases
Chat Bot | Code Generation | Search | Text Classification | Content Creation | Instruction Following



OpenVINO™ Integration with 
OptimumAccelerate Transformers

- from transformers import AutoModelForCausalLM

+ from optimum.intel.openvino import OVModelForCausalLM

- model = AutoModelForCausalLM.from_pretrained(model_id)

+ ov_model = OVModelForCausalLM.from_pretrained(model_id)

generate_ids = ov_model.generate(input_ids)

Python

Task Auto Class

text-classification OVModelForSequenceClassification

token-classification OVModelForTokenClassification

question-answering OVModelForQuestionAnswering

audio-classification OVModelForAudioClassification

image-classification OVModelForImageClassification

feature-extraction OVModelForFeatureExtraction

fill-mask OVModelForMaskedLM

text-generation OVModelForCausalLM

text2text-generation OVModelForSeq2SeqLM

https://huggingface.co/docs/optimum/main/en/intel/inference#transformers-models


Optimize LLM 
with OpenVINO



Challenge for LLM Deployment
LLM Inference is a Memory Bound Task

Operational
Intensity
FLOP/Byte

Attainable
Performance

FLOP/s



1. Weight Compression (NNCF)

Model Mode Perplexity Perplexity Increase Model Size (GB)

databricks/dolly-v2-3b fp32 5.01 0 10.3

databricks/dolly-v2-3b int8 5.07 0.05 2.6

databricks/dolly-v2-3b int4_asym_g32_r50 5.28 0.26 2.2

databricks/dolly-v2-3b nf4_g128_r60 5.19 0.18 1.9

meta-llama/Llama-2-7b-chat-hf fp32 3.28 0 25.1

meta-llama/Llama-2-7b-chat-hf int8 3.29 0.01 6.3

meta-llama/Llama-2-7b-chat-hf int4_asym_g128_r80 3.41 0.14 4.0

meta-llama/Llama-2-7b-chat-hf nf4_g128 3.41 0.13 3.5

togethercomputer/RedPajama-INCITE-7B-Instruct fp32 4.15 0 25.6

togethercomputer/RedPajama-INCITE-7B-Instruct int8 4.17 0.02 6.4

togethercomputer/RedPajama-INCITE-7B-Instruct nf4_ov_g32_r60 4.28 0.13 5.1

togethercomputer/RedPajama-INCITE-7B-Instruct int4_asym_g128 4.17 0.02 3.6

https://github.com/openvinotoolkit/nncf/blob/develop/docs/compression_algorithms/CompressWeights.md


OpenVINO™ Integration 
with Optimum

Using AutoGPTQ with int 4 precision:

# make use of optimum-intel

from optimum.intel import OVModelForCausalLM

# load pretrained model, convert to OpenVINO representation 

# with keeping weights in int4

model = OVModelForCausalLM.from_pretrained("TheBloke/Llama-2-7B-GPTQ",

use_cache=True, export=True)

# store OpenVINO IR in a folder

model.save_pretrained("./Llama-2-7B-GPTQ")

Python

https://huggingface.co/docs/optimum/main/en/intel/optimization_ov#optimization


2. Stateful Transformation
How to optimize KV cache with OpenVINO

KV cache

Next Token

Stateless Model

Output

Input

Next Token

Model Execution Speedup
User Code Simplification

Stateful Model
KV Cache

Input

Output

https://github.com/openvinotoolkit/openvino_notebooks/blob/main/notebooks/254-llm-chatbot/converter.py#L11


Placeholder for a LLM chatbot 
demo on AI PC
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NEW Benchmark 
Tool and C++ 

Examples for LLM



openvino.genai

https://github.com/openvinotoolkit/openvino.genai


openvino.genai
Benchmark Tool

Input Length – Output Length

First Token Latency (ms) Other Token Latency (ms) Memory Usage (GB)

https://github.com/openvinotoolkit/openvino.genai/tree/master/llm_bench/python


OpenVINO™GenAI Pipeline Repo
OpenVINO Native C&C++ Pipeline for Gen AI and LLM

Benchmarking for LLMs Text generation C++ samples

LCM (with LoRA) 
C++ image Generation Pipeline

Stable Diffusion (with LoRA) C++ image 
Generation Pipeline 

https://github.com/openvinotoolkit/openvino.genai


Customize 
Your LLM



Challenge for LLM Application

Fabricate Facts Lack Knowledge on 
Specific Domains

Knowledge is 
Out of Date



How to Enable 
New Knowledge on LLM?

Fine-Tunning RAG

External Knowledge RequiredModel Adaptation Required



Comparison

Knowledge Update Interpretability Latency

Fine-
Tunning

Require retraining Black box, lower 
Interpretability

Lower

RAG Directly update to 
retrieval knowledge base

Answer is 
traceable

Higher



Retrieval-Augmented Generation (RAG)
Indexing

Embedding model



Retrieval-Augmented Generation (RAG)
Retrieval and Generation

Embedding 
model

Text 
generation 

model



Placeholder for a LLM with RAG 
demo on AI PC
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Try It Yourself
openvino.ai

http://www.openvino.ai/
https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/overview.html


Contribute to OpenVINO™Toolkit

How to start: https://medium.com/openvino-toolkit/how-to-contribute-to-an-ai-open-source-project-c741f48e009e

https://github.com/orgs/openvinotoolkit/projects/3
https://medium.com/openvino-toolkit/how-to-contribute-to-an-ai-open-source-project-c741f48e009e


Introducing Intel’s AI PC Developer Program

A new initiative by Intel to grow AI PC software ecosystem by 
empowering developers with best tools and resources

• Early access to Intel’s leading-edge XPUs and optimization tools

• Best AI deployment frameworks on Intel XPUs

• Seamless, consistent and reliable developer experience

• A developer kit to make it easy to adopt new AI technologies

• Opportunity to scale through Intel’s broad and  open ecosystem



Join the Future of AI PCs!

• Attend the AI PC training sessions 
this afternoon

• Sign up for the AI PC Developer Kit 
lab sessions at tomorrow’s 
Ecosystem Symposium

• Join the AI PC Developer Program 
at Program Website (TBD) and 
take home a developer kit



Notices and Disclaimers

For notices, disclaimers, and details about performance claims, visit 
www.intel.com/PerformanceIndex or scan the QR code:

©  Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or 

its subsidiaries. Other names and brands may be claimed as the property of others.

http://www.intel.com/PerformanceIndex
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