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INTERACT-NET: SCHEDULE

9:00 — 10:00 INTRODUCTION + REQUISITES + TOOLS

10:00 —10:30 PLAYGROUND |

10:30 — 11:00 Break

11:00 —12:00 RELATED WORK + USE CASES + EXPERIMENTS
12:00 —12:30 PLAYGROUND I



INTERACT-NET: MAIN IDEA

INTERACT-NET is a study of interactive man-machine interfaces for use in pipelines
of multimedia using machine learning, image processing, and computer graphics.

» Main idea: build an interactive framework that’s useful to Visgraf’s projects.

> Requisites: INTERACTIVITY, WEB (SERVERLESS), 2D/3D, MOBILE, FAST

OPEN-SOURCE

1) Tools (web interfaces, JavaScript language, and libraries) available to interact
with the images in a machine-learning pipeline;

2) Related work with interactive technigues: modification of images (e.g., clicks,
scribble, or area of interest selection, for 2D and 3D) either to guide generative
machine learning or to correct stages of this learning;

3) Use cases related to face morphing, one of Visgraf’s projects selected to add
interaction.




INTERACT-NET: TOOLS Web Interfaces

1) Tools (web interfaces, JavaScript language, and libraries) available to
interact with images in a machine-learning pipeline;

a. Gradio
b. Flutter
c. Dash

d. Streamlit
e. Django
f. Taipy


https://huggingface.co/spaces/TencentARC/T2I-Adapter-SDXL-Sketch
https://flutter.dev/
https://plotly.com/dash/
https://streamlit.io/
https://www.djangoproject.com/
https://taipy.io/

INTERACT-NET: TOOLS JavaScript

1) Tools (web interfaces, JavaScript language, and libraries) available to
interact with images in a machine-learning pipeline;

> JavaScript for 2D/3D Graphics

> JavaScript for Machine Learning and Computer Vision



INTERACT-NET: TOOLS JavaScript
> JavaScript for 2D/3D Graphics

React

Next.js

Three.js

D3.js

P5.js

Luma Al’s Three.js and R3F Gaussian Splatting Library
Luma Al’'s WebGL Library
React Three Fiber

Vue

Svelte

AngularJS

Node.js

Babylon.js

Playcanvas
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https://pt-br.react.dev/learn/describing-the-ui
https://nextjs.org/
https://threejs.org/examples/#webgl_decals
https://d3js.org/d3-force
https://p5js.org/examples/repetition-kaleidoscope/
https://lumalabs.ai/luma-web-library
https://vuejs.org/
https://svelte.dev/
https://kinsta.com/knowledgebase/what-is-node-js/
https://www.babylonjs.com/
https://playcanvas.com/

INTERACT-NET: TOOLS JavaScript

> JavaScript for Machine Learning and Computer Vision
a. TensorFlow.js
. Transformers.js

ml5.js
Keras.js

b

C

d

e. OpenCV.js
f. Synaptic.js
g

h

.

J.

ConvNet.js
Neuro.js
Brain.|s
Face-api.|s
k. Tracking.js
l.  clmtrackr



https://www.tensorflow.org/js
https://huggingface.co/docs/transformers.js/index
https://ml5js.org/
https://transcranial.github.io/keras-js/#/
https://docs.opencv.org/4.x/df/d0a/tutorial_js_intro.html
https://caza.la/synaptic/#/
https://cs.stanford.edu/people/karpathy/convnetjs/
https://neuro.js.org/
https://brain.js.org/#/
https://github.com/justadudewhohacks/face-api.js
https://trackingjs.com/
https://www.npmjs.com/package/clmtrackr?activeTab=readme

INTERACT-NET: Libraries

1) Tools (web interfaces, JavaScript language, and libraries) available to
interact with images in a machine-learning pipeline;

DLIB

Mediapipe
Tkinter

PyQt

WebGL

WebGPU Example
WebXR

Open3D
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http://dlib.net/ml.html
https://www.assemblyai.com/blog/mediapipe-for-dummies/
https://developer.mozilla.org/en-US/docs/Web/API/WebGL_API
https://developer.mozilla.org/en-US/docs/Web/API/WebGPU_API
https://huggingface.co/spaces/webml-community/remove-background-webgpu
https://developer.mozilla.org/en-US/docs/Web/API/WebXR_Device_API/Fundamentals
https://www.open3d.org/

INTERACT-NET: Exercises (PART 1)
1) Gradio Playground

2) Babylon.js

3) face-api.js
4) Remove Background WebGPU



https://www.gradio.app/playground
https://www.babylonjs.com/
https://justadudewhohacks.github.io/face-api.js/face_and_landmark_detection
https://huggingface.co/spaces/webml-community/remove-background-webgpu

INTERACT-NET: Interval (30 minutes)

LET’S TAKE A BREAK!

BE BACK IN THIRTY MINUTES! OK?



INTERACT-NET: RELATED WORK

2) Related work with interactive techniques: modification of images
(e.g., clicks, scribble, or area of interest selection, for 2D and 3D) either
to guide generative machine learning or to correct stages of this
learning;

a. DragDiffusion

FreeDrag

Drag Your GAN Example
RITM

SAM SAM2

EditGan
UserControllablelLT
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https://github.com/Yujun-Shi/DragDiffusion
https://github.com/LPengYang/FreeDrag
https://vcai.mpi-inf.mpg.de/projects/DragGAN/
https://github.com/SamsungLabs/ritm_interactive_segmentation/blob/master/README.md
https://segment-anything.com/demo
https://sam2.metademolab.com/
https://research.nvidia.com/labs/toronto-ai/editGAN/
https://github.com/endo-yuki-t/UserControllableLT

INTERACT-NET: RELATED WORK

h.

j.

k.

ControlNet
SERF
SEAL-3D

Observable Notebooks

Interactively Assessing Disentanglement in GANs
Machine Learning in The Browser

Drawings to Human

Visualization in Deep Learning

Background Position Scrubber

Peering Inside the Black Box



https://arxiv.org/pdf/2302.05543
https://arxiv.org/abs/2312.15856
https://windingwind.github.io/seal-3d/
https://observablehq.com/@swj0418/slow-walker?collection=@observablehq/a-i-artificial-intelligence
https://observablehq.com/@ryanseddon/machine-learning-in-the-browser?collection=@observablehq/a-i-artificial-intelligence
https://observablehq.com/@huggingface/drawings-to-human?collection=@observablehq/a-i-artificial-intelligence
https://observablehq.com/@krmiddlebrook/visualization-in-deep-learning?collection=@observablehq/a-i-artificial-intelligence
https://observablehq.com/@radames/background-position-background-image-scrubber-trick?collection=@observablehq/a-i-artificial-intelligence
https://www.republik.ch/2018/06/26/peering-inside-the-black-box

INTERACT-NET: USE CASES

3) Use cases related to face morphing, one of Visgraf’s projects
selected to add interaction.

Neural Implicit Morphing of Face Images

Face and Landmark Detection using face-api.js

Real Time Al Face Landmark Detection in 20 Minutes with Tensorflow.JS

Real-time 3D face mesh point cloud with Three.JS, Tensorflow.js and Typescript

Interactive decals using three.js
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Click and drag to control animation



https://schardong.github.io/ifmorph/
https://justadudewhohacks.github.io/face-api.js/face_and_landmark_detection/
https://www.youtube.com/watch?v=7lXYGDVHUNw
https://techtee.medium.com/real-time-face-mesh-point-cloud-with-three-js-tensorflow-js-and-typescript-1f37ae844e1f
https://threejs.org/examples/#webgl_decals
https://threejs.org/examples/#webgl_decals

INTERACT-NET: USE CASES

g. 56 Three JS Examples - Collection of three.js

h. Al Assistant | Three.js interactive sphere

i. MediaPipe video tutorial - Extracting Face Mesh

j. Facial Landmark Detection using OpenCV
k. Facial Landmark Detection Simplified with OpenCV and MediaPipe

The Top 7 Use Cases for Facial Landmark Detection



https://freefrontend.com/three-js-examples/#google_vignette
https://codepen.io/jjsalgado/pen/yLBjvem
https://www.youtube.com/watch?v=9O6VkIL3rZE
https://www.youtube.com/watch?v=9O6VkIL3rZE
https://www.plugger.ai/blog/the-top-7-use-cases-for-facial-landmark-detection
https://www.plugger.ai/blog/the-top-7-use-cases-for-facial-landmark-detection

INTERACT-NET: USE CASES

m. Virtual Reality for anatomical landmark annotation in geometric
morphometrics

n. Landmark Editor Program

0. Interactive Data Editor

p. Simulated interactive Neural Implicit Morphing of Face Images using Gradio
and hosted by HuggingFace

g. 68 landmarks are efficient for 3D face alignment: what about more?



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8830334/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8830334/
https://github.com/yun-ss97/Facial-Landmark-Editing-Program?tab=readme-ov-file
https://github.com/Koushikphy/Interactive_Data_Editor
https://akopiler-face-morphing.hf.space/
https://akopiler-face-morphing.hf.space/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10066970/

INTERACT-NET: EXPERIMENTS
> Face Morphing
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» Face LandMarks Detection and Visualization



https://akopiler-face-morphing.hf.space/

INTERACT-NET: Exercises (PART 2)

1) SAM SAM?2
2) Drag Your GAN Example
3) 56 Three JS Examples (freefrontend.com)

4) Drawings to Human

5) Background Position Scrubber



https://segment-anything.com/demo
https://sam2.metademolab.com/
https://vcai.mpi-inf.mpg.de/projects/DragGAN/
https://huggingface.co/spaces/DragGan/DragGan
https://freefrontend.com/three-js-examples/#google_vignette
https://observablehq.com/@huggingface/drawings-to-human?collection=@observablehq/a-i-artificial-intelligence
https://observablehq.com/@radames/background-position-background-image-scrubber-trick?collection=@observablehq/a-i-artificial-intelligence

INTERACT-NET: CONCLUSIONS

> We showed here our objective of studying interactivity applied to Visgraf
projects. But the ideas behind this study can be generalized to a larger scope.

> We established some requisites, presented some tools, related work, use cases
and experiments.

> Besides Face Morphing we intend to apply INTERACT-NET in generative artificial
intelligence and 2D and 3D reconstruction using Gaussian Splatting.



INTERACT-NET: AN INTERACTIVE INTERFACE FOR MULTIMEDIA
MACHINE LEARNING

THANK YOU ALL FOR WATCHING THIS TUTORIAL AT SIBGRAPI 2024!

ALBERTO ARKADER KOPILER
akopiler@gmail.com
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