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NIH is the steward of medical and behavioral research for the Nation. Its mission
is science in pursuit of fundamental knowledge about the nature and behavior of
living systems and the application of that knowledge to extend healthy life and reduce
the burdens of illness and disability.

NIBIB has unique role in NIH: Technology Development

NIBIB interests include the development and integration of advanced engineering, imaging, and computational
technologies with the life sciences to improve human health and medical care. NIBIB supports projects whose
technology would ultimately be applicable to a broad spectrum of disorders and diseases rather than being limited
to only a single tissue, organ, or physiological condition. NIBIB does not support projects that develop
technologies with the goal to understand basic biological function or mechanisms.
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IMPROVED
PATIENT CARE!

Medical Imaging & Image-Guided Procedures are Evolving
• Anatomical
• Image-guided

Functional (Physiology, Motion)
Information-Guided

• Dawn of Artificial Intelligence: machine learning
(segmentation, CAD) & deep learning (CNN) – and
beyond!
Source: Kandarpa K, Jolesz FJ. Image-guided Vascular Interventions. Biomedical Imaging Research Opportunities Workshop II: Report and Recommendations (Special Reports). Radiology 2005; 236: 389-403.

…data is where the truth lies”*
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“nematode”
8.2% confidence

“gibbon”
99.3 % confidence

“One can get from the panda classification to the gibbon classification by adding what appears to us to be noise (to us, but
‘nematode’ to DNN). The resulting image looks to us like a panda, but it looks to the DNN like a gibbon, with 99.3%
confidence.”*

Certainly not tolerable with medical imaging!
*Perspectives on Research in Artificial Intelligence and Artificial General Intelligence Relevant to DoD The MITRE Corporation, The JASON Program, January 2017

AI Can Change
Not Just How We Interpret Data
But
How We Gather Data

Beamforming and Speckle reduction

2019 May;66(5):898-910. doi: 10.1109/TUFFC.2019.2903795. Epub 2019 Mar 8. Beamforming and Speckle Reduction Using Neural Networks. Hyun D, Brickson LL, Looby KT, Dahl JJ.

Refining Tissue Characteristics
With quantitative ultrasound (QUS) statistical information can be seen as a
new source of tissue contrast, increases specificity and possibility of system
and operator independence

B-Mode

QUS

No signal difference

Cylinders with decreasing size of glass beads >> decreasing scatter on QUS

Oelze M, et al: U of Illinois – Urbana/Champaign

Reconstruction of 7T-like images from 3T MRI
3T MRI

7T MRI

• With 3T MRI, can we realize improved:
• Anatomical Details?
• Tissue Contrast?
Bahrami K., et al., LABELS 2016, DLMIA 2016: pp. 39-47

Reconstruction of 7T-like images from 3T MRI
Convolutional Neural Network (CNN)

15 pairs of 3T and 7T MRI (Subjects: 5 healthy, 8 epilepsy, and 2 MCI), were scanned using both 3T MRI and 7T MRI scanner

Reconstruction of 7T-like images from 3T MRI

3T data

Proposed Method

7T Ground Truth

AI to aid Radiologist and analyze images out of the machine

data

DK Sodickson, P41 EB017183-05S1

Learned reconstruction
with neural networks

Learned diagnostics
with neural networks

information

Data to Diagnostics

data
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Learned diagnostics
with neural networks

DK Sodickson, P41 EB017183-05S1

Common Grant Mechanisms supported by NIBIB
Exploratory/Developmental Grant Program - R21
The NIBIB Exploratory/Development (R21) Grant is intended to encourage exploratory/developmental research by
providing support for the early and conceptual stages of project development. We expect exploratory, novel studies
that break new ground or extend previous discoveries toward new directions or applications. These may be high
risk/high reward non-incremental studies that may lead to a breakthrough in a particular area, or result in novel
techniques, agents, methodologies, models or applications that will impact biomedical, behavioral, or clinical research.
NIH Research Project Grant Program - R01
The Research Project Grant (R01) is the original and historically oldest grant mechanism used by NIH. The R01
provides support for health-related research and development based on the mission of the NIH. R01s can be
investigator-initiated or can be in response to a program announcement or request for application.
Small Grant Program - R03
Small grants provide research support, specifically limited in time and amount, for activities such as pilot projects,
testing of new techniques, or feasibility studies of innovative, high-risk research, which would provide a basis for more
extended research.
https://www.nibib.nih.gov/research-funding/programs

R21 Flavors
Trailblazer Award for New and Early Stage Investigators (PAR-20-084):
 New Investigator (no prior substantial NIH funding)
 Differ substantially from current thinking or practice
 Technology design, discovery or hypothesis-driven
 Preliminary data not required, expected, or encouraged
 Minimal data allowed (half page can include one figure
 $400,000 in direct costs
 Three years
 https://grants.nih.gov/grants/guide/pa-files/PAR-20-084.html
Exploratory/Developmental (PAR-18-433):
 Established or New Investigator
 Differ substantially from current thinking or practice
 Technology design, discovery or hypothesis-driven
 Preliminary data not allowed
 $275,000 in direct costs
 Two years
 https://grants.nih.gov/grants/guide/pa-files/PAR-18-433.html
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