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Abstract \>

OpenPose

A Systematic Investigation of Gesture Kinematics in
Evolving Manual Languages in the Lab©®

We present an approach to efficiently detect the 2D pose
of multiple people in an image. The approach uses a non-
parametric representation, which we refer to as Part Affinity
Fields (PAFs), to learn to associate body parts with individ-
uals in the image. The architecture encodes global con-
text, allowing a greedy bottom-up parsing step that main-
tains high accuracy while achieving realtime performance,
irrespective of the number of people in the image. The ar-
chitecture is designed to jointly learn part locations and
their association via two branches of the same sequential
prediction process. Our method placed first in the inaugu-
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Figure 1. Top: Multi-person pose estimation. Body parts belong-
ral COCO 2016 keypoii hall and ficantly ex- ing to the same person are linked. Bottom left: Part Affinity Fields

ceeds the previous state-of-the-art result on the MPII Multi-

1611.08050v2 [cs.CV] 14 Apr 2017

Person benchmark, both in performance and efficiency. . e R . L. Abstract Functional
MediaPipe: A Framework for Building Perception Pipelines :
Silent gestures consist of comple} Dimension
1. Introducti through categorical coding of the refe:
* UEHOIL Camillo Lugaresi, Jiugiang Tang, Hadon Nash, Chris McClanahan, Esha Uboweja, Michael Hays, tent with continuous kinematics is th person location object action
Human 2D pose —the problem of localizi Fan Zhang, Chuo-Ling Chang, Ming Guang Yong, Juhyun Lee, Wan-Teh Chang, Wei Hua, from a gestural evolution experimen|
anatomical keypoints or “parts”—has largely focused on Manfred Georg and Matthias Grundmann food chef restaurant | frying pan to cook (a)
finding body parts of individuals [¥,4,3,21,33,13,25,31, Google Research
6, 2‘4?]. Infex:xing the pose .of r-m.xlliple people in images, es- mediapipe@google.com c religion vicar church bible to preach
S pecially socially engaged individuals, presents a unique set 9o o
> of challenges. First, each image may contain an unknown ﬂ ‘@ S
'>'<" number ?f peop!e that can occur at any position or scale. Abstract £ 5 photography |photographer| darkroom camera photo
¢+ Second, interactions between people induce complex spa- 2 £
¢ tial interference, due to contact, occlusion, and limb articu- Building applications that perceive the world around A "
H music concert hall| microphone |  to sin
lations, making association of parts difficult. Third, runtime them is challenging. A developer needs to (a) select and e o Singer P 9
develop corresponding machine learning algorithms and FrameSelection
Pl 7 . . to give a
. " E models, (b) build a series of prototypes and demos, (c) bal- ST FRAME hair styling hairdresser | hair salon scissors baiecat
u-l T ance resource consumption against the quality of the so- e ) p=-m alreu
lutions, and finally (d) identify and mitigate problematic . . . to ke
cases. The MediaPipe framework addresses all of these s pereerens | | ° I lawenforcement police officer]  prison handcuffs :::esetan
challenges. A developer can use MediaPipe to build pro- . s .
totypes by combining existing perception components, 1o VPDATED DETEGTIONS  NEw DETECTIONS

advance them to polished cross-platform applications and
measure system performance and resource consumption on
target platforms. We show that these features enable a de-
veloper to focus on the algorithm or model development and
use MediaPipe as an envi for iteratively improvi
their application with results reproducible across different
devices and platforms. MediaPipe will be open-sourced at m
Display

DetectionMerging

MERGED,DETECTIONS

DetectionAnnotation

ANNOTATED. FRAME

G o g Ie https://github.com/google/mediapipe.

1.In i
troduction Figure 1: Object detection using MediaPipe. The trans-

il MediaPipe

MediaPipe is a framework for building pipelines to per-
form inference over arbitrary sensory data. With Medi-
aPipe, a perception pipeline can be built as a graph of mod-
ular components, including model inference, media pro-

arXiv:1906.08172v1 [cs.DC] 14 Jun 2019

cessing algorithms and data transformations, etc. Sensory

parent boxes represent computation nodes (calculators)
in a MediaPipe graph, solid boxes represent external in-
put/output to the graph, and the lines entering the top and
exiting the bottom of the nodes represent the input and out-
put streams respectively. The ports on the left of some nodes

Lugaresi, et al., 2019,

Pouw et al., 202]£;ogci
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4 N Corpusbased Approach

Corpora of Sign Languages in Europe:
German Sign Language, British Sign Language, Swedish Sign
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Definition in Ausl lan



N ddJd YN IDN4M  SignBank ID gloss

lan,
““Signbank

Home  About « Research ~ Dictionary  Signbank « Share ~ Dialect Preference: Australia Wide keyword Q Al v

« Previous Sign  Sign 3908 of 4795 in the Auslan Dictionary =~ Next Sign » Matches for the word coronavirus n

Found 1 variant for this sign (click on video to enlarge):

Sign Definition

Definition in Auslan
Keywords: COVID-19, coronavirus

» Provide feedback about this sign
* Report a missing sign
« Provide general site feedback

>

As a Noun

1. A virus identified in 2019, named COVID-19 (= COrona Virus Disease of 2019). Some people infected with the
virus develop severe problems with their lungs. The virus is often known as the coronavirus. "Corona” means
“crown” in Latin because the tiny spikes that stick out of the virus look like the top of a crown when you look at it

9
Sign Distribution under a microscope, hence this iconic form of the sign for the virus. English = COVID-19, coronavirus.

Note

1. This is a new sign in Auslan and related sign languages (BSL and NZSL) as well as ASL. Its exact origin is
uncertain, but it appeared early in the pandemic on social media and interpreted news reports on television and

was adopted rapidly by deaf communities in many countries. By PI’Of TreVOr \] O h n StO n
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Research project ‘ @ Denna sida pé svenska ’

Swedish Sign Language Corpus CONTACT PERSON ATSU

Stockholm University < Research < Research projects

Johanna Mesch

Professor

The Swedish Sign Language Corpus is a database for the Swedish sign
language. The corpus is produced by sign language speakers to facilitate
teaching and research on sign language. johanna.mesch@lingsu.se

Department of Linguistics

Var ar du, grodan?

Korpus: SSLC

Annoteringsfil: ssic02_008 eaf OVE RVI EW

Project period
01-01-2009 - 31-12-20M
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Research subjects

darefter fortsatter dom leta Sveralit men hittar inte grodan nagonstans,

Sign language linguistics

Still from Swedish Sign Language Corpus Status
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Uw zoektermen.. (voorbeeld: Groningen man 35 jaar)

https:// www.corpusngt.n
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1/ 2 | saw a cartoon film - 40's Male

http:// research.nii.ac.jgskcorpus/publicindex.html
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Table 1: Details of the dataset (collection year, number of
dialogues, gender balance, and age balance) \ RS S B
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Ishikawa 2015 M:14, W:0  20s-80s
Ibaragi 2016 M:8,w:10  30s-70s )
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8
8
Toyama 2015 8 M8, w:8  30s-70s
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Aomori
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Figure 1: Prefectures where dialogues were collected. g w *H:
Ehime  Kagawa & pichi Shizuoka gawa
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Kagoshima | | o Toku Waka
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A Bono, M., Okada, T, Kikuchi, K., Sakaida, R., Skobov, V., Miyao, Y., & Osugi, Y. (2023) Chapter 13. Utterance unit annotation for the Japanese Sign Language Dialogue Corpus: Tovards a method for detecting
interactional boundaries in spontaneous sign language dialogue, Advances in Sign Language Corpus Linguistics by Wehrmeyer, Ella (ed.) [SCL 108], pp.353-382. John Benjamins. https://doi.org10.1075/scl.108.13bon



JSL Corpus: Data & Annotations

Word Gloss Word-order translation, Part of
Speech, Mouth Action etc.
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Isolated signs Continuous signs

Bono, Mayumi, Kikuchi, Kouhéljbulka Paul & sugj Yutaka.Z014) A colloquial corpus of Japanese Sign Language: A
design of language resources for observing sign language conversations. Proceedings"dfiténen&tional
Conference on Language Resources and Evaluation.
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Welcome to The Language Archive
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The Language Archive (TLA) is an integral part of the Max Planck Institute for Psycholinguistics in Nijmegen. It contains various types of materials, including:
audio and video language corpus data from languages around the world; photographs, notes, experimental data, and other relevant information required to

document and describe languages and how people use them; records of speech in everyday interactions in families and communities; naturalistic data from
adult conversations from endangered and under-studied languages, and linguistic phenomena.
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Several collections of sign languages, including The Nijmegen corpora of casual speech in Studies on multilingualism
the corpus NGT Czech, Dutch, French and Spanish

https://archive.mpi.ntla/

Bono, M (forthcoming) Multimodal Corpora: Dafariven and CrosBisciplinary Language Research, Nesi,
H. and Milin, P. (eds.) International Encyclopedia of Language and Linguistics, 3rd Edition, Elsevier .
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Desai et al.,(2024)Systemic Biases in Sign Language Al Research: -Adde@hll tdkeevaluatdResearch Agendas, 11th Workshop on the
Representation and Processing of Sign Languages: Evaluation of Sign Language Re&E&CER ING2024. (May 25, Torin, Italy)
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Li et al. (2020) Worievel Deep Sign Language Recognition from Video: A NewdaaigeDataset and Methods Comparisdhe IEEE Winter Conference

on Applications of Computer Visjd#5914609. 20



(Isolated dataset)

(a) The verb “Wish” (top) and the adjective “hungry” (bottom) (b) The same sign represents different words “Rice” (top) and
correspond to the same sign. soup” (bottom).
0 0
0

Al

O O O

(c) Signers perform “Scream” with different hand positions and

amplitude of hand movements. feW'Sh ot Iearn' ng

(Li et al., 2020)
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Screen [Blue] Movement standardization and normalization

original frame mediapipe pose output rotated normalized pose

1100 mm

SubLight 1 i = SubLight 2
[Diva-Lite 400] [Diva-Lite 400]
+Diffuser 3600 mm +Diffuser

S

semi-front view
Q %) Fukuoka06 11-12 Inter 2(

[3053 Bt Rl MainLight 1 MainLight 2 [SOS? o) Rl
[Vinten VB-AP2F] [4ft 4bank] ot [Vinten VB-AP2F]

<Camera data> A
Lens: 35 mm / Z38

Size: HQ1280/59.94p
W- 3200K Camera A

: 924 [SONY PMW-F3]
cF;aT,f ’OZS, 92 [Sachtler DSLR/2MD]

SHT: 1/250

side view

hard to compare hard to compare easy to compare
(our method)

CV

ASkoboy V., & Bono, M. (2023) Making Body Movement in Sign Language Corpus Accessible for Linguists and Machinesiitiefibiash
Normalization oMediaPipe Findings of the 2023 Conference on Empirical Methods in Natural Language Processing, (EBAMILES5.
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3D Normalization Fulkuoka0 11-12.lner 2

Side view Semi-front view

GO g | e frames
il MediaPipe -
411(137*3)- 3
dimensional < ™
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additional 1 dimensional 3d
angle (0-180) encoding for
hands and lower arms

right arm and hand Basic Normalization
) w,
- .
left arm and hand
mouth and lips l
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eyes and brows =
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Curry rice

CAT ™~
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PhD Thesis

o (Dictionary forms

/

MIDDLE FINISH Movement cores

2
Movement cores of continuous signs were compared and 31
2-D apposition of similarity between sign words



