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1 INTRODUCTION

THE past few years have been significant to our scientific
community of Computer Vision and Pattern Recognition

(CVPR) in many ways. We just (June 2022) held the first in-
person conference in New Orleans since COVID-19. The
number of total attendees at CVPR 2022 shot up to 10,000
while the number of physical attendees was 5K, a good
reminder to us of the time when attendees hit the 5K mark
for the first time at CVPR 2017 in Hawaii. Time indeed flies;
our CVPR 2017 program chairs remain firm advocates for
this set of five papers appearing here, before you, as a
TPAMI special section. They are selected from CVPR 2017
and have gone through a rigorous process of paper review
and revision, while enduring various time deferring factors
that were out of everyone’s control. Ultimately, they have
stood the test of time.

2 PAPER REVIEW AND SELECTION

All members of the program committee (PC) were involved
in the selection of the papers in this special section from
CVPR 2017 published papers. The selected papers then fol-
lowed an anonymous double-blind protocol. Each paper
was allocated at least four expert reviewers, most of whom
had reviewed the same conference paper previously. After
the reviews were released to the authors, the authors were
given the opportunity to revise and resubmit. The final deci-
sions were made after a second review by the same
reviewers. The careful and thorough reviews from these
domain experts are highly appreciated and acknowledged.

3 PAPERS IN THIS SPECIAL SECTION

3.1 “Convolutional Networks With Dense
Connectivity” by Huang, Liu, Pleiss, Maaten,
and Weinberger

The authors introduce the Dense Convolutional Network
(DenseNet), which connects each layer to every other layer

in a feed-forward fashion. This paper expands upon the cor-
responding conference publication by adding ablation stud-
ies of the various architectural hyperparameter choices and
providing details of a memory efficient implementation of
the proposed architecture. The ablation studies are invalu-
able for understanding the contribution of various design
choices to the strength of the described model. DenseNets
obtain significant improvements over the state-of-the-art
whilst requiring less parameters and computation to
achieve high performance.

3.2 “Deep Audio-Visual Speech Recognition” by
Afouras, Chung, Senior, Vinyals, and Zisserman

The goal of this work is to recognize phrases and sentences
being spoken by a talking face, with or without the audio.
This work presents one of the first audio-visual speech rec-
ognition systems, trained under an end-to-end architecture
and including a relatively large scale dataset (publicly
released). This journal version contains a CTC-based objec-
tive that accounts for alignment issues between the input
signal and the output objective (text). This work demon-
strates the efficacy of self-attention models on the audio-
visual speech recognition task. The proposed models out-
perform previous approaches by a wide margin.

3.3 “Computational Imaging on the Electric Grid”
by Sheinin, Schechner, and Kutulakos

Because “Night beats with alternating current (AC)
illumination”, this work leads to a new, revealing way to
obtain scene information: the type of bulbs in the scene, the
phases of the electric grid up to city scale, and the light
transport matrix. The temporal response can then be mea-
sured using optical sensors, and the uniqueness of the trans-
fer function provides an identifier that allows unmixing of
different passive illuminants using temporal information
alone. A number of impressive examples of computational
illumination are shown, including decomposition of electric
grid into 3-phase power lines, separation and computa-
tional relighting of passively illuminated scenes, and
decomposition of transmission/reflections caused by inde-
pendent sources.

3.4 “Estimation of Wetness and Color From
A Single Multispectral Image” by Okawa,
Shimano, Asano, Bise, Nishino, and Sato

This paper presents a new model for material surface wet-
ness and color estimation from a single multispectral image.
The model is theoretically derived with reasonable assump-
tions, and empirical validated. An alternating minimization
method is proposed to recover the parameters, which leads
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to an estimate of the spatially-varying wetness. An exten-
sion is also considered to multiple materials. Recognizing
wet surfaces and their degrees of wetness may lead to many
practical computer vision applications.

3.5 “Multi-View Supervision for Single-View
Reconstruction via Differentiable Ray
Consistency” by Tulsiani, Zhou, Efros,
and Malik

This work investigates the notion of consistency between a
3D shape and a 2D observation, and proposes a differentia-
ble formulation that allows computing gradients of the 3D
shape given an observation from an arbitrary view. A differ-
entiable ray consistency (DRC) constraint is incorporated in
a learning framework to leverage different types of multi-
view observations and with input modalities such as RGB,
foreground/background segmentation and semantic seg-
mentation. The proposed approach improves over existing
techniques for single-view reconstruction of objects from the
PASCALVOCdataset.
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