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Notice/Release/Patent P&P

< Notice: This document has been prepared to assist the IEEE AIMDWG working group. It is
offered as a basis for discussion and is not binding on the contributing individual(s) or
organization(s). The material in this document is subject to change in form and content after
further study. The contributor(s) reserve(s) the right to add, amend, or withdraw material
contained herein.

e Release: The contributor grants a free, irrevocable license to The Institute of Electrical and
Electronics Engineers, Inc. (“IEEE”), a corporation with offices at 445 Hoes Lane, Piscataway,
NJ 08855-1331, to incorporate material contained in this contribution, and any modifications
thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any
IEEE Standards publication even though it may include portions of this contribution; and at
the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE
Standards publication. The contributor also acknowledges and accepts that this contribution
may be made public by the IEEE AIMDWG working group.

e Patent Policy and Procedures: The contributor is familiar with the IEEE Patent Policy and
Procedures <http://standards.ieee.org/guides/bylaws/sect6-7.html#6>, including the
statement "IEEE standards may include the known use of patent(s), including patent
applications, provided the IEEE receives assurance from the patent holder or applicant with
respect to patents essential for compliance with both mandatory and optional portions of the
standard.” Early disclosure to the IEEE of patent information that might be relevant to the
standard is essential to reduce the possibility for delays in the development process and
increase the likelihood that the draft publication will be approved for publication. Please
notify the chair of the IEEE AIMDWG working group, Haiping Ren<renhaiping@nifdc.org.cn>,
as early as possible, in written or electronic form, if patented technology (or technology
under patent application) might be incorporated into a draft standard being developed within
the IEEE AIMDWG working group. If you have questions, contact the IEEE Patent Committee
Administrator at <patcom@ieee.org=>.
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IEEE AIMDWG

e Approved on Dec-05-2018

e Two projects are under development

— P2801: Recommended Practice for the Quality
Management of Datasets for Medical Artificial
Intelligence

— P2802: Standard for the Performance and
Safety Evaluation of Artificial Intelligence
Based Medical Device: Terminology
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General consideration for
standardization of AIMD

e Safety and effectiveness

e Quality service
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Quality management of datasets for AIMD

P2801
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Background

e The development of AIMD is driven by
datasets.

| = LIDC, Chest X, NCI, etc.
e Bone Age images(RSNA)

Ophthalmology
e EyePACS, Messidor, etc.

e Google

1) Electrophysiology
|« MIT-BIH
| « P300 interface dataset
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Background

e Third-party sequestered data sets are used
to test Al performance

e There Is increasing need to build datasets

e The “dataset industry” is the upstream of AIMD
Industry.

— The quality of dataset may have significant
Impact on the quality of AIMD
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Background

e QMS of dataset is an important component of
AIMD QMS

— Although “dataset” is not medical device, the QMS of
dataset for AIMD should follow MD regulation trend.

— The technical features of AIMD should be reflected

e Purpose of P2801

— Describe elements that may impact data quality
— Provide methods to evaluate datasets

e Major question: what Is a good dataset?

— Solid process
— Good result
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Relation to general QMS standards

—_—

ISO 9000

—— Standards to certify organizations
1SO 13485 fy S

=
F=
(=

QMS for

AIMD?

P2801 _ _

QMS for Recommended practice to “certify” datasets

datasets
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Consideration: documentation

e Most existing MD standards have clear
requirement for documentation
— Example: hardware - IEC 60601 series
— Example: software - IEC 62304 series

e Question: how to describe a dataset properly

Description The Lung Image Database Consortium (LIDC) and Image Database
Resource Initiative (IDRI): A Completed Reference Database
of Lung Nodules on CT Scans

Context
Samuel G. Armato III"
The diagnosis of blood-based diseases often involves identifying and characterizing patient blood samples. Automated methods to Department of Radiology, The University of Chicago, 5841 South Maryland Avenue, MC 2026,
detect and classify bleod cell subtypes have important medical applications. Chicago, lilinois 60637
Geoffrey McLennan
Content Department of Internal Medicine, Pulmonary Division, University of lowa Carver College of Medicine,
200 Hawkins Drive, lowa City, lowa 52242
This dataset contains 12,500 augmented images of blood cells (JPEG) with accompanying cell type labels (CSV). There are Lue Bidaut®
approximately 3,000 images for each of 4 different cell types grouped into 4 different folders (according to cell type). The cell types are University of Texas, MD Anderson Cancer Center, Housion, Texas 77030
Eosinophil, Lymphocyte, Monocyte, and Neutrophil. This dataset is accompanied by an additional dataset containing the original 410 . .
Eosinaphil, Lymphocyte. yte. a op set s acee ted by alda 9 g Michael F. McNitt-Gray
images (pre-augmentation) as well as two additional subtype labels (WBC vs WBC) and also bounding boxes for each cell in each of Department of Radiological Sciences, David Geffen School of Medicine at UCLA, 924 Westwood Boulevard,
these 410 images (JPEG + XML metadata). More specifically, the folder 'dataset-master’ contains 410 images of blood cells with Los Angeles, California 90024
subtype labels and bounding boxes (JPEG + XML). while the folder 'dataset2-master’ contains 2,500 augmented images as well as 4 Charles R. Meyer
additional subtype labels (JPEG + CSV). There are appreximately 3,000 augmented images for each class of the 4 classes as compared Department of Radiology, University of Michigan Medical School, 109 Zina Pitcher Place, A522,

to 88, 33, 21, and 207 images of each in folder 'dataset-master’. Ann Arbor, Michigan 48109

Anthony P. Reeves
School of Electrical and Computer Engineering, Cornell University, 392 Rhodes Hall,
Ithaca, New York 14853

Two paragraphs 17 page paper
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Consideration: QMS requirement

e How to highlight features of Al?

Personnel Infrastructure Measurement &

= Responsibility = Equipment Monitoring
* Role e Environment » Methodology
» Records

Process control Quality control

and records - Testing plan

= Annotation » Research report
 Maintenance e Auditing report
* Auditing
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Example: personnel requirement in
radiology datasets

Personnel

Medical
physicist

Grader

Professional Operation
certification skills

|
T 1 '
Professional T Testin Monitorin
certification 9 < 2
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Consideration: quality evaluation

Inspection methods

‘—-r

Overall evaluation




Terminology for evaluation of safety and
effectiveness

P2802
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Status of terminology for medical Al

Information
AIMD Technology
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Intention to develop AIMD terminology

e New terms are needed to categorize the new
Intended use of AIMD

e Different parties may be confused with technical
terms of AIMD

— Example: “verification”

In quality management:

e confirmation, through the provision of objective evidence,
that specified requirements have been fulfilled -1s0 9000-2015

=l [N data annotation:

e the confirmation that annotation agrees with gold standard?
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Related terminology standards

e ISO/IEC WD 22989 Artificial intelligence -- Concepts and
terminology [Under development] ( ISO/IEC JTC 1/SC 42 )

e ISO/IEC 2382:2015 Information technology — Vocabulary
e Other terminology standards, e.g. IMDRF N41
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Consideration: product classification

e General definition

e I[ntended use

e Technical path
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Consideration: dataset related

e Classification of datasets

e Description of process

e Evaluation of datasets
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Consideration: product evaluation

e Technical characteristics

e Methodology

e Metrics
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Collaboration approaches

Industry Regulation

Academia Medicine
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Thank you for your attention

Hao Wang, Ph.D. wanghao@nifdc.org.cn

National Institutes for Food and Drug Control
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