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AWho am I?

A What is Computer Vision?

A Specifics of this course

A Geometry of Image Formation
A Questions

e Qa

[
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What type of stuff do | work on?



Microsoft COCO: Common Objects in Context

Tsung-Yi Lin!, Michael Maire?, Serge Belongie!, James Hays®, Pietro Perona?,

Deva Ramanan?, Piotr Dollar®, and C. Lawrence Zitnick®

person, she‘ep,"d'@.gr :

::‘!
(a) Image classificaion (b) Object localization | (c) Semantic segmentation
Object Detection on COCO test-dev

Leaderboard Dataset

View  box mAP v | by Date v for | Allmodels v

S Winner of ECCV 2024

Swin-L (HTC++, multi-scale):
Lo Cascade Mask R-CNN (Triple-ResNeXt 152, multi=s; —al?)""'ﬂ

s e g KoenderinkPrize

40 Faster R-CNN (box refinement, context;mulfi*scale testing)
SSD512

BOX MAP

Fast_RENN
0

2016 2017 2018 2019 2020 2021 2022 2023 2024



How Do Humans Sketch Objects?

Mathias Eitz* James Hays' Marc Alexa *
TU Berlin Brown University TU Berlin

seagull panda armchair tire ashtray snowboard

t-shirt snake comb flower eyeglasses elephant @
oM ¢ 25% 1% 13% 21% 249 25%
flying bird bear chair wheel cigarette skateboard
100% 99% 99% 99%

98%
sun wrist-watch pineapple ladder |7
,_, 47% 4% 89% % 30% 32%
,0 standing bird teddy bear couch donut bowl knife

& (LY,
98% 98% 96% 96% 6% 96% ““-» @ . @ /

butterfly umbrella chair key A
24% ~'= 30% 3% 16% 15% T%
pigeon dog bench fan bathtub canoe
P = ()
96% 5% | 95% ;g.‘@ h’
> 14% 8% 1% 6% 11% 3%

Siggraph 2012. Won Siggraph Test of Time Award 2024.



Personalized Residuals

Concept “A rusty V* toy gnomein a
post-apocalyptic landscape”

“V* plushie oil painting
Ghibli inspired”

Personalized Residuals
+ LAG Sampling

Concept “V* action figure riding a Concept “The V* lighthouse Concept “A V* car resting beneath the
motorcycle” surrounded by a tranquil lake” cherry blossoms in full bloom”

Personalized Residuals for Concept-Driven Text-to-Image Generation. Cusuh Ham, Matthew
Fisher, James Hays, Nicholas Kolkin, Yuchen Liu, Richard Zhang, Tobias Hinz. CVPR 2024



Argoverse 2 (AV2) : Four Datasets

] & v _ i

Sensor Lidar

Motion
Forecasting




OmniNOCS: A unified NOCS dataset and model for 3D
lifting of 2D objects

Akshay Krishnan!-?®, Abhijit Kundu'®, Kevis-Kokitsi Maninis'®, James Hays?®, and
Matthew Brown'

' Google Research’
 Georgia Institute of Technology

OmniNOCS

#Images
# Classes

08
7k 2,\ ’ I
— —

I NOCS-Real275 [ WildéD* M OmniNOCS Output NOCS and 3D box predictions | \
5 A\ ! o/

ECCV 2024 Oral. https://omninocs.github.io/



https://omninocs.github.io/

NOCS predictions on COCO objects

NOCSformer can generalize to in-the-wild objects in COCO images when trained on OmniNOCS.




NOCS predictions across OmniNOCS

NOCSformer generalizes to the wide range of object classes and domains in OmniNOCS, including indoor and outdoor scenes,
as well as object-centric images.
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Creative Sensing for People and Robots

Input Image Estimated Pressure

I Pressure-
VisionNet

Presented by

J J Georgia hstitute
e | o TeGhclo ’/ Overland Al

And collaborators Cusuh

Ham, Chengcheng

Tang, Christopher D.
Charles C. Twigg, Minh Vo,
Chengde Wan, Ankur
Handa, Dieter Fox,
Jeremy Collins

Patrick
Grady

Samarth

Brahmbhatt Kemp




Grady et al.

Brahmbhatt et al WACV 2024
CVPR 619 (or al )Brahmbhattetal Grady et al Grady et al Weakly Labeled Data

Best Paper finalist ECCV 0620 CVPR 0621 (oral) ECCV 622 (oral) O

Input Image Estimated Pressure

N Pressure-
VisionNet

W = {all fingers, high force}
=[M11111]

Input Image Vlsually Estimated Pressure

iy

Brahmbhatt et al Grady et al
| ROS 619 | ROS 622




Why Is observing contact difficult?

Occlusion




ContactDBAnalyzing and Predicting Grasp Contact
via Thermal Imaging

 Georgialnsiiiuie
|| ofTechnologyy

Samarth Cusuh Ham Charles C.
Brahmbhatt Kemp

CVPR 619 oral and best paper finalist



2 seconds 5 seconds 10 seconds
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Contact map






ContactPoseCapturing Contact + Hand Pose

Kr ife - handoff

wine glass -

binoculars - use camera - use flashlight - use  eyeglasses - use  toothpaste - handoff  handoff

Kinectl-color Kinect1-depth Kinect2-color Kinect2-depth Kinect3-color Kinect3-depth

Samarth Brahmbhatt, Chengcheng Tang, Christopher D. Twigg, Charles C. Kemp, and James Hays
ECCV 2020



Hand Contact Probability

B\ LA
N BT RN
?@ﬂssg;(v

o o
@) (00)

O
IN

Contact Probability

O
N

use



Grady et al.

Brahmbhatt et al WACV 2024
CVPR 619 (or al )Brahmbhattetal Grady et al Grady et al Weakly Labeled Data

Best Paper finalist ECCV 0620 CVPR 0621 (oral) ECCV 622 (oral) O

Input Image Estimated Pressure

Pressure-
VisionNet

W = {all fingers, high force}
=[M11111]

Input Image

Visually Estimated Pressure

Brahmbhatt et al Grady et al
| ROS 619 | ROS 622









PressureVisiareEstimating Hand Pressure from a
Single RGB Image

Input Image Estimated Pressure Ground Truth Pressure

P I Pressure-
VisionNet

Patrick Grady, Chengcheng Tang, Samarth Brahmbhatt, Christopher D. Twigg,
Chengde Wan, James Hays, and Charles C. Kemp

ECCV 2022 Oral



No Contact Low Force High Force
— _—
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We train a deep network, PressureVisionNet,
to estimate pressure from a single RGB 1mage.

The pressure for each frame is calculated independently.



PressureVisiont+: Estimating Fingertip Pressure
From Diverse RGB Images

Input Image Estimated Pressure Input Image Estimated Pressure

Prompt: Press thumb and index, low force Prompt: Press all fingers, high force

Patrick Grady, Jeremy Collins, Chengcheng Tang,
Christopher D. Twigg, James Hays, and Charles C. Kemp
WACYV 2024



Press pinky
High force



