CS3 Research Experience for Teachers

Calendar

Week 1 - Introduction to Machine Learning

July 15:

July 16:

July 17:

July 18:

m Neural Networks

m Computer Vision

m Machine Learning

m Language Models
m Computer Vision

READING  READING m HANDOUT

Box's Neural Tensorflow Perspectives in
Loop Networks Playground Philosophy of
from Science: Realism,
Scratch Anti-Realism, and
Beyond
READING READING Calculus
Introduction to Understanding on Computational

Object Detection ~ Convolutions Graphs:

and Segmentation Backpropagation

READING READING READING Model
Overview of Overview of Evaluation: Training,
Machine Learning Machine Validation and
Algorithms Learning Tasks Testing

READING An Introduction to Language Models

HANDOUT m m READING

Introduction to MNIST MNIST Convolutional
Convolutional  Fully Convolutional Neural
Neural Connected Neural Networks
Networks Network  Network Explained

WU TN Lesson Plan Brainstorming Session

Week 2 - Experiments for Students

July 22:

m Computer Vision

Introduction to Object Tracking


https://center-for-smart-streetscapes-cs3.github.io/ret2024/
https://drive.google.com/file/d/1szyE02bEx7wWzKJFLZ8RruC2uRp_4n22/view?usp=drive_link
https://xuwd11.github.io/am207/wiki/boxloop.html
https://xuwd11.github.io/am207/wiki/boxloop.html
https://aegeorge42.github.io/
https://aegeorge42.github.io/
https://aegeorge42.github.io/
https://aegeorge42.github.io/
https://playground.tensorflow.org/
https://playground.tensorflow.org/
https://drive.google.com/file/d/1_qiT9QpLajQXVO0QEbfUu8QIauU2wHDz/view?usp=drive_link
https://drive.google.com/file/d/1_qiT9QpLajQXVO0QEbfUu8QIauU2wHDz/view?usp=drive_link
https://drive.google.com/file/d/1_qiT9QpLajQXVO0QEbfUu8QIauU2wHDz/view?usp=drive_link
https://drive.google.com/file/d/1_qiT9QpLajQXVO0QEbfUu8QIauU2wHDz/view?usp=drive_link
https://drive.google.com/file/d/1_qiT9QpLajQXVO0QEbfUu8QIauU2wHDz/view?usp=drive_link
https://drive.google.com/file/d/1leR7D-K6qb6IxWud0UkjFJ6uB2mGif7G/view?usp=drive_link
https://drive.google.com/file/d/1leR7D-K6qb6IxWud0UkjFJ6uB2mGif7G/view?usp=drive_link
https://drive.google.com/file/d/1leR7D-K6qb6IxWud0UkjFJ6uB2mGif7G/view?usp=drive_link
https://colah.github.io/posts/2014-07-Understanding-Convolutions/
https://colah.github.io/posts/2014-07-Understanding-Convolutions/
https://colah.github.io/posts/2015-08-Backprop/
https://colah.github.io/posts/2015-08-Backprop/
https://colah.github.io/posts/2015-08-Backprop/
https://colah.github.io/posts/2015-08-Backprop/
https://keremturkcan.com/projects/ai_flowchart.html
https://keremturkcan.com/projects/ai_flowchart.html
https://keremturkcan.com/projects/ai_flowchart.html
https://keremturkcan.com/projects/ai_flowchart_2.html
https://keremturkcan.com/projects/ai_flowchart_2.html
https://keremturkcan.com/projects/ai_flowchart_2.html
https://drive.google.com/file/d/17m3T5Un_kiaWvDtrL_Zcg7k2L7OwaPbE/view?usp=drive_link
https://drive.google.com/file/d/17m3T5Un_kiaWvDtrL_Zcg7k2L7OwaPbE/view?usp=drive_link
https://drive.google.com/file/d/17m3T5Un_kiaWvDtrL_Zcg7k2L7OwaPbE/view?usp=drive_link
https://drive.google.com/file/d/17m3T5Un_kiaWvDtrL_Zcg7k2L7OwaPbE/view?usp=drive_link
https://drive.google.com/file/d/1NusbGLHpMCqmOUXzf36hS5fxbImKE5NV/view?usp=drive_link
https://drive.google.com/file/d/1LZN7U4ivJ0I3Kx3Klajt3oNNy-CFmsXY/view?usp=drive_link
https://drive.google.com/file/d/1LZN7U4ivJ0I3Kx3Klajt3oNNy-CFmsXY/view?usp=drive_link
https://drive.google.com/file/d/1LZN7U4ivJ0I3Kx3Klajt3oNNy-CFmsXY/view?usp=drive_link
https://drive.google.com/file/d/1LZN7U4ivJ0I3Kx3Klajt3oNNy-CFmsXY/view?usp=drive_link
https://adamharley.com/nn_vis/mlp/2d.html
https://adamharley.com/nn_vis/mlp/2d.html
https://adamharley.com/nn_vis/mlp/2d.html
https://adamharley.com/nn_vis/mlp/2d.html
https://adamharley.com/nn_vis/cnn/2d.html
https://adamharley.com/nn_vis/cnn/2d.html
https://adamharley.com/nn_vis/cnn/2d.html
https://adamharley.com/nn_vis/cnn/2d.html
https://poloclub.github.io/cnn-explainer/
https://poloclub.github.io/cnn-explainer/
https://poloclub.github.io/cnn-explainer/
https://poloclub.github.io/cnn-explainer/
https://drive.google.com/file/d/1zlznnCXmKYTc8nrZKTmapK-uWX6JG4-C/view?usp=drive_link

July 23: m Computer Vision Introduction to m m Google

Object Tracking (Continued) CVAT Colab Tutorial
Tutorial
Lesson Plan Roboflow Example: Bottle
Brainstorming Session Universe Detection Datasets

July 24: m Computer Vision m Monocular m Training a READING

Depth Estimation (on YOLOv8 Model for  The Bitter
a Raspberry Pi) Object Detection Lesson

July 25: Lesson Plan Brainstorming Session

Week 3 - Various Topics on Vision and Al

July 29: m Computer Vision  READING From m Tiny YOLO

depth maps to NYC Open Models for Deployment
point clouds Data to Raspberry Pi 5

July 30: m Model Evaluation READING m m Decision

Conceptsin  Average Decision Thresholds: Real
Deep Precision Thresholds World Demo
Learning

LU M Work on Lesson Plans

July 31: Work on Lesson Plan Presentations

M4 1M Guest Lecture: Sharon Di

August 1: Work on Lesson Plans

Week 4 - Advanced Topics and Preparation for the Presentation

August 5: m In-Class Demos m On-Browser m Zero m Model

with Huggingface Visual Language Shot Object Cards:

Model Detection Gemma?2

LU M Work on Lesson Plans


https://drive.google.com/file/d/1zlznnCXmKYTc8nrZKTmapK-uWX6JG4-C/view?usp=drive_link
https://drive.google.com/file/d/1zlznnCXmKYTc8nrZKTmapK-uWX6JG4-C/view?usp=drive_link
https://drive.google.com/file/d/16STITN-i2blTKoPK7MkS6LAm6qZbU3jH/view?usp=drive_link
https://drive.google.com/file/d/16STITN-i2blTKoPK7MkS6LAm6qZbU3jH/view?usp=drive_link
https://drive.google.com/file/d/1uvh-JUduVZLsGF9yxMMYIq2_t6XvV1-b/view?usp=drive_link
https://drive.google.com/file/d/1uvh-JUduVZLsGF9yxMMYIq2_t6XvV1-b/view?usp=drive_link
https://universe.roboflow.com/
https://universe.roboflow.com/
https://universe.roboflow.com/search?q=bottle+object+detection
https://universe.roboflow.com/search?q=bottle+object+detection
https://drive.google.com/file/d/1uvh-JUduVZLsGF9yxMMYIq2_t6XvV1-b/view?usp=drive_link
https://drive.google.com/file/d/1uvh-JUduVZLsGF9yxMMYIq2_t6XvV1-b/view?usp=drive_link
https://drive.google.com/file/d/1uvh-JUduVZLsGF9yxMMYIq2_t6XvV1-b/view?usp=drive_link
http://www.incompleteideas.net/IncIdeas/BitterLesson.html
http://www.incompleteideas.net/IncIdeas/BitterLesson.html
https://medium.com/yodayoda/from-depth-map-to-point-cloud-7473721d3f
https://medium.com/yodayoda/from-depth-map-to-point-cloud-7473721d3f
https://medium.com/yodayoda/from-depth-map-to-point-cloud-7473721d3f
https://data.cityofnewyork.us/Transportation/Automated-Traffic-Volume-Counts/7ym2-wayt/about_data
https://data.cityofnewyork.us/Transportation/Automated-Traffic-Volume-Counts/7ym2-wayt/about_data
https://github.com/mkturkcan/yolov0
https://github.com/mkturkcan/yolov0
https://github.com/mkturkcan/yolov0
https://drive.google.com/file/d/18Qt7eIgb_VKepUzsQlzW9hBCYPAb-85k/view?usp=drive_link
https://drive.google.com/file/d/18Qt7eIgb_VKepUzsQlzW9hBCYPAb-85k/view?usp=drive_link
https://drive.google.com/file/d/18Qt7eIgb_VKepUzsQlzW9hBCYPAb-85k/view?usp=drive_link
https://towardsdatascience.com/what-is-average-precision-in-object-detection-localization-algorithms-and-how-to-calculate-it-3f330efe697b
https://towardsdatascience.com/what-is-average-precision-in-object-detection-localization-algorithms-and-how-to-calculate-it-3f330efe697b
https://keremturkcan.com/projects/decision_thresholds.html
https://keremturkcan.com/projects/decision_thresholds.html
https://keremturkcan.com/projects/decision_thresholds2.html
https://keremturkcan.com/projects/decision_thresholds2.html
https://keremturkcan.com/projects/decision_thresholds2.html
https://www.engineering.columbia.edu/faculty-staff/directory/sharon-di
https://huggingface.co/spaces/Xenova/experimental-moondream-webgpu
https://huggingface.co/spaces/Xenova/experimental-moondream-webgpu
https://huggingface.co/spaces/Xenova/experimental-moondream-webgpu
https://keremturkcan.com/zeroshot/
https://keremturkcan.com/zeroshot/
https://keremturkcan.com/zeroshot/
https://huggingface.co/google/gemma-2-2b-it
https://huggingface.co/google/gemma-2-2b-it
https://huggingface.co/google/gemma-2-2b-it

August 6:

August 7:

August 8:

m Bias, Stylization m Artist m LivePortrait

and Diffusion

LU LN Work on Lesson Plans
G313  Finalizing Lesson Plans

J\H\A Lesson Plan Presentations

Final Presentations

August 8:

@ Training Neural SIS Lesson Plan VAR Slides
Networks

@ Bikes in NYC SIIIW Lesson Plan m Slides
@ Household Object N3y Lesson Plan m Slides

Detection with Al

@ Biased Data B8 Lesson Plan m Slides

Analysis

@ Cumulative AW Lesson Plan m Slides

Frequency Distribution


https://diffusionartist.github.io/
https://huggingface.co/spaces/KwaiVGI/LivePortrait
https://drive.google.com/file/d/1QKDd9uwL4Eim6GaWiBfc0g_pIRuX_brK/view?usp=drive_link
https://drive.google.com/file/d/1qyTFcYJPQF54yByjkkNWrlgV2hrq9lY_/view?usp=drive_link
https://drive.google.com/file/d/1q6V3kbmbCHLneljXON1phPfShHWYCPjB/view?usp=drive_link
https://drive.google.com/file/d/1lEHxwbS-LWSdXhf9gdHHhZdZWMApgbQT/view?usp=drive_link
https://drive.google.com/file/d/1SajzXP9wEjmZD7gcPsbnOOZikHhempEv/view?usp=drive_link
https://drive.google.com/file/d/1s6g11z8Detlx_rrXtPe25XJeFQJmnIly/view?usp=drive_link
https://drive.google.com/file/d/1tU4ytsADY1L2Xsv4uNs_kujZ445vL7MF/view?usp=drive_link
https://drive.google.com/file/d/1P-TGLCery8KJZm3aSr2aqPcffVlBli0H/view?usp=drive_link
https://drive.google.com/file/d/1vMhR7DW6IxvyLOdzLmys8x0ie2hDFepm/view?usp=drive_link
https://drive.google.com/file/d/1-sbZkKD8wc9MngNHETqr6SmQOKINdya9/view?usp=drive_link

