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Accomplishments - What was done? What was learned?
What are the major goals of the project?  
List the major goals of the project as stated in the approved application or as approved by the agency. If the application lists milestones/target dates for important activities or phases of the project, identify these dates and show actual completion dates or the percentage of completion.
Generally, the goals will not change from one reporting period to the next. However, if the awarding agency approved changes to the goals during the reporting period, list the revised goals and objectives. Also explain any significant changes in approach or methods from the agency approved application or plan.

RESPONSE (pulled from Section D of proposal):	Comment by Smith, Heidi: I like this! I want to make sure that the formatting will copy over as I think it is just text boxes where you copy and past and I don't recall that formatting worked in the past.
The Biofilm Imaging Library (BIL) planning project aims to establish the foundation for an open‑access, community‑driven repository of standardized, high‑quality biofilm images, coupled with the development of computationally efficient, user‑friendly tools supported by machine learning. The primary objective of this initial phase is to advance the design and implementation of the BIL while positioning the effort for a larger, collaborative proposal focused on expanding these capabilities. Specifically, the project will (i.) establish a robust and scalable BIL framework for the collection and organization of imaging data and metadata; (ii.) develop open‑source computational tools grounded in machine learning and modeling approaches that address current limitations in reproducibility, scalability, and usability in biofilm image analysis; and (iii.) provide an open‑access resource for both research and education by delivering curated datasets, analytical tools, and training materials that support broad participation and hands‑on learning. Ultimately, these efforts will drive the development of advanced image analysis methods, predictive models, and integrated data science approaches, thereby establishing a comprehensive image analysis pipeline for biofilm science.	Comment by Smith, Heidi: I like to start this response typically with a bigger picture statement to orient the reader.

Activity 1: Prototypes and Standards
						Target Completion Date	Percent of Completion	Comment by Parker, Albert: Please update these completion percentages as you see fit
· 1.1: Prototype Data			9/2025				100%
· 1.2: Metadata Definitions		10/2025			100%
· 1.3: External Contributors		12/2025			100%
· 1.4: Licensing and Legal Issues		2/2026				100%
· 1.5: Curation Practices			3/2026				100%
· 1.6: Validation and Constency		6/2026				100%
Activity 2: Outreach
· 2.1: IEEE SPMB 2025			12/2025			100%
· 2.2: ASM Biolfilms Meeting		10/2025			100%
· 2.3: CBE Biannual Meetings		7/2025				100%
· 2.4: ICML 2026				7/2026	Comment by Parker, Albert: not sure if Joe went	Comment by Joseph Picone: Regarding ICML, we agreed to divert the funds data development and curation.
Activity 3: Grant Planning
· 3.1: Identify Collaborators		12/2025			100%
· 3.2: Identify Research Themes		6/2026				90%
· 3.3: Proposal Development		12/2026			50%


What was accomplished under these goals and objectives (you must provide information for at least one of the 4 categories below)?
As the project progresses, the emphasis in reporting in this section should shift from reporting activities to reporting accomplishments.

RESPONSE:
Major Activities:
Over the last reporting period we have accomplished three major activities including the development of data prototypes, conducting outreach, and engaging in planning for a future grant submission.

Activity 1: Prototypes and Standards
1.1: Prototype Data – We have employed undergraduate students to annotate 3D image data.  These annotations and the raw 3D image data are  These annotations, the original raw 3D image data and meta data have been standardized as an Open Microscopy EnvirnomentEnvironment (OME) formatted multi-plane TIF files and entered into an alpha version of the BIL.	Comment by Smith, Heidi: ?

1.2: Define Metadata Definitions Criteria - Meta-data are submitted into the BIL as an Excel spreadsheet, including fields for:
· Investigator
· Lab
· Geographic Location
· Date of submission
· Species being imaged
· Stain or Tag used.
· Type of microscope used
· File of view size (μm× μm) in planar dimensions x and y
· image depth, z (μm)
· Pixelation of each z-slice (number of pixels x number of pixels) – many times 512 x 512 or 1024 x 1024
· Voxel (Pixel) Width,  ∆x=∆y (um)
· Voxel Height (Depth), ∆z (um)

1.3: External Contributors - We have external users and contributors of 3D image data to the BIL, including Fitnat at UCSF, ….	Comment by Parker, Albert: Ask Tina and Heidi …

We may want to list the people and other organizations below	Comment by Smith, Heidi: Maybe for this just have numbers right now? Open to discussion. Tina do you have a list?

1.4: Licensing and Legal Issues	Comment by Parker, Albert: Check with Joe
1.5: Curation Practices
1.6: Validation and Constency

Activity 2: Outreach
2.1: IEEE SPMB – Dr Picone and Dr Parker attended.  Dr Parker presented “Why do we need a biofilm imaging library? Current limitations when analyzing confocal 3D images” at this meeting on 12/6/2026.
2.2: ASM BiolfilmsBiofilms Meeting – Dr Buttaro and Dr Smith attended in November 2026 in Portland OR. …	Comment by Parker, Albert: Tina or Heidi, any presentations?  If so, we can add them to Products below
2.3: CBE Biannual Meetings – AAll attended by Dr’s Parker, Buttaro and Smith. except Dr Picone, Dr Buttaro presented a group poster “Why do we need a Biofilm Imaging Library? (A Community Discussion – What to study?)”
2.4: ICML 2026 – We decided that attendance at this conference wasn’t critical given the high level of interest expressed at our other conference presentations, and that accelerating pilot database creation was more critical.

Activity 3: Grant Planning
For the grant planning phase of this project, we have engaged with multiple program officers (in NSF CISE and BIO) to ensure alignment with agency priorities; as the originally targeted solicitation (to CISE/CIRC) is no longer active, these discussions enabled identification of a new and highly relevant funding opportunity (NSF 23-580 within BIO directorate’s Division of Biological Infrastructure). Additionally, during this phase we have focused our efforts on laying the groundwork for the submission of a competitive, large-scale interdisciplinary proposal by expanding collaborations, refining research themes, and advancing proposal development. 

3.1: Identify Collaborators
We expanded an interdisciplinary network spanning microbiology, computer science, engineering, and applied mathematics by strengthening existing partnerships and recruiting new collaborators who all have imaging based research needs that can not be met with current analytical approaches. 

3.2: Identify Research Themes 	Comment by Smith, Heidi: Based on the outcome of the discussion with the PO can someone please write the research them that we will be addressing?




3.3: Proposal Development

Specific Objectives:
The Biofilm Imaging Library (BIL) planning project seeks to lay the groundwork for an open-access, community-driven repository of standardized, high-quality biofilm images and the development of open-source easy-to-use computationally efficient tools aided by machine learning.

Significant results:
Our activities have identified: (1) an approach to standardizing data for submission to the BIL; (2) an interested community who have used and contributed data to the BIL; (3) already applied (as part of this project)   open-source easy-to-use computationally efficient machine learning tools that identify (segment) bacterial and fungal cells from 3D image data – this is an active area of research.	Comment by Smith, Heidi: Joe- can you add some specific data here on the annotation refinement that your group has developed over the last year. It is my experience in this section that we want to show some data (briefly written up) and 1-2 figures. Thank you!


Key outcomes or Other achievements:	Comment by Parker, Albert: ?	Comment by Smith, Heidi: Can leave this blank if we cover all of the results/achievements in the section above.


What opportunities for training and professional development has the project provided?
Describe opportunities for training and professional development provided to anyone who worked on the project or anyone who was involved in the activities supported by the project. "Training" activities are those in which individuals with advanced professional skills and experience assist others in attaining greater proficiency.	Comment by Smith, Heidi: Need information from Joe and Tina here on the number of students.
The project supported the training of XX undergraduate students in activities spanning image data collection, annotation, segmentation, and development of computational tools. Additionally students were involved in biweekly group meetings where they presented updates and led group discussions. Through these activities, trainees developed interdisciplinary skills spanning microscopy, quantitative image analysis, and collaborative scientific communication. All of which are supporting the students presentations of findings at national conferences over the next reporting period.


Training activities may include, for example, courses or one-on-one work with a mentor. "Professional development" activities result in increased knowledge or skill in one's area of expertise and may include workshops, conferences, seminars, study groups, and individual study. Include participation in conferences, workshops, and seminars not listed under major activities.
If the research is not intended to provide training and professional development opportunities or there is nothing significant to report during this reporting period, please check "Nothing to Report" if applicable.

Have the results been disseminated to communities of interest? If so, please provide details.
Describe how the results have been disseminated to communities of interest. Include any outreach activities that have been undertaken to reach members of communities who are not usually aware of these research activities, for the purpose of enhancing public understanding and increasing interest in learning and careers in science, technology, and the humanities.

The PI team has presented and attended multiple conferences (a primary goal for this planning grant) to support the development of new collaborations and identify community wide resource needs. 
What do you plan to do during the next reporting period to accomplish the goals?	Comment by Smith, Heidi: Would like to discuss as a group prior to writing this :) 
Describe briefly what you plan to do during the next reporting period to accomplish the goals and objectives.

Supporting Files



Products
Here’s the list of possible products:
[image: ]

Not sure whether we can list the “Book Chapter” we are working on because it has not yet been submitted.	Comment by Parker, Albert: All, please review	Comment by Smith, Heidi: I think that we wait until the final report- it needs to be published to include.	Comment by Joseph Picone: We should claim the book chapter as under development. Also, you can add my MBM panel contribution:

Joe Picone, Bettina Buttaro, Al Parker and Heidi Smith, "Machine Learning Challenges in Biofilm Engineering" at MBM 2026 (under development perhaps)	Comment by Joseph Picone: We should also claim the ML models for StarDist OPP and associated scripts as products.

I think that my presentation at IEEE counts as a “Juried Conference paper”.

I think that Tina’s poster at last summer’s MBM counts as a “Other Conference Presentation/Paper”.
Participants & Other Collaborating Organizations - Who has been involved? 
For NSF purposes, for separately submitted and awarded collaborative proposals, the PI should report progress on his/her institution's portion of the collaborative effort only.
In each of the subsections below, note which collaborators or contacts are involved in data contribution and/or management.

Partner organizations may provide financial or in-kind support, supply facilities or equipment, collaborate in the research, exchange personnel, or otherwise contribute.
Provide the following information for each partnership:
Organization Name:
Location of Organization: (if foreign location list country)
Partner's contribution to the project (identify one or more)
* Financial support;
* In-kind support (e.g., partner makes software, computers, equipment, etc., available to project staff);
* Facilities (e.g., project staff use the partner's facilities for project activities);
* Collaborative research (e.g., partner's staff work with project staff on the project); and
* Personnel exchanges (e.g., project staff and/or partner's staff use each other's facilities, work at each other's site).
* Other.
More detail on partner and contribution (foreign or domestic)


What individuals have worked on the project?
For Parker, Buttaro, Picone and Smith, contribution to the project, funding, Nearest Person Month Worked	Comment by Parker, Albert: All: Planning and Designing

In addition:
Joe:ML and DB expert, Undergrad Supervisor
Tina: Data Collection, Undergrad Supervisor
Heidi: Data Collection, Undergrad Supervisor
Al: Assessment Tools	Comment by Parker, Albert: I can use the C&P’s you submitted last June when we were awarded our grant.  Please let m know if I am missing anything	Comment by Parker, Albert: Our budget says we’ll work 0.25 FTE each year, I will put that in unless you suggest otherwise


What other organizations have been involved as partners? 	Comment by Parker, Albert: I am not sure whetehr we add users here, like Fitnat, or stronger collaborators like Gillian

Were other collaborators or contacts involved? If so, please provide details. 


Impact	Comment by Parker, Albert: Heidi to take a first stab at this.
Impact - What is the impact of the project? How has it contributed? 
· Over the years, this base of knowledge, techniques, people, and infrastructure is drawn upon again and again for application to commercial technology and the economy, to health and safety, to cost-efficient environmental protection, to the solution of social problems, to numerous other aspects of the public welfare, and to other fields of endeavor.
· The taxpaying public and its representatives deserve a periodic assessment to show them how the investments they make benefit the nation. Through this reporting format, and especially this section, recipients provide that assessment and make the case for Federal funding of research and education.
· Agencies use this information to assess how their research programs:
· increase the body of knowledge and techniques;
· enlarge the pool of people trained to develop that knowledge and techniques or put it to use; and
· improve the physical, institutional, and information resources that enable those people to get their training and perform their functions.

INSTRUCTIONS - This component will be used to describe ways in which the work, findings, and specific products of the project have had an impact during this reporting period.
For NSF purposes, include, where appropriate, discussion of data resources and the acquisition of data skills. Include the emergence of new career paths, such as data scientists, or new disciplines.
 
If there is nothing significant to report during this reporting period, please check "Nothing to Report" if applicable.

Top of Form
* Required fields

What is the impact on the development of the principal discipline(s) of the project? 
· Summarize using language that an intelligent lay audience can understand (Scientific American style).
· How the field or discipline is defined is not as important as covering the impact the work has had on knowledge and technique. Make the best distinction possible, for example, by using a "field" or "discipline", if appropriate, that corresponds with a single academic department (i.e., physics rather than nuclear physics).

Describe how findings, results, techniques that were developed or extended, or other products from the project made an impact or are likely to make an impact on the base of knowledge, theory, and research and/or pedagogical methods in the principal disciplinary field(s) of the project.
Bottom of Form
The project impacts the development of bioimaging and related disciplines by establishing integrated workflows that combine advanced microscopy with automated image analysis and computational tool development. By enabling more efficient and reproducible extraction of quantitative information from imaging datasets, the work addresses key bottlenecks in the field and supports the transition toward high-throughput, data-driven analysis. These contributions enhance methodological capabilities across disciplines that rely on imaging, including microbiology, environmental science, and biomedical research.	Comment by Smith, Heidi: Just a starting point- all please feel free to revise.
What is the impact on other disciplines?
Describe how the findings, results, or techniques that were developed or improved, or other products from the project made an impact or are likely to make an impact on other disciplines.

The project impacts a range of disciplines by providing scalable and reproducible approaches for extracting quantitative information from imaging datasets. The integration of 3D image segmentation, annotation, and computational tool development is broadly applicable to fields including environmental science, biomedical engineering, and materials science. These advances facilitate the integration of machine learning/data science into different disciplines and will ultimately improve the overall understanding of complex spatially rooted data. 

What is the impact on the development of human resources? 
Describe how the project made an impact or is likely to make an impact on human resource development in science, engineering, and technology.	Comment by Joseph Picone: An undergrad introduced to machine learning applications in biofilm engineering is interested in pursuing machine learning applications in the health sciences as a career. He will probably pursue an MS degree in this area.

The Biofilm Image Library routinely assists users, many of whom are entry-level grad students, with technology-related problems (e.g., machine learning software).
 Nothing to report
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	


Nothing to report

	

	 


Characters Remaining: 8000
What was the impact on teaching and educational experiences? [image: more information about What was the impact on teaching and educational experiences]
Describe how the project made an impact or is likely to make an impact on teaching and educational experiences.
 Nothing to report	Comment by Smith, Heidi: Tina and Joe anything to add here?	Comment by Joseph Picone: Tina can perhaps talk about ways she has used our research in her courses.
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	 


Characters Remaining: 8000

What is the impact on physical resources that form infrastructure?
Describe ways, if any, in which the project made an impact, or is likely to make an impact, on physical resources that form infrastructure, Including physical resources such as facilities, laboratories, or instruments.
 Nothing to report
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	


Nothing to report

	

	 


Characters Remaining: 8000
What is the impact on institutional resources that form infrastructure?
Describe ways, if any, in which the project made an impact, or is likely to make an impact, on institutional resources that form infrastructure,
 Nothing to report
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	


Nothing to report

	

	 


Characters Remaining: 8000

What is the impact on information resources that form infrastructure?
Describe ways, if any, in which the project made an impact, or is likely to make an impact, on information resources that form infrastructure,
 Nothing to report
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	


Nothing to report

	

	 


Characters Remaining: 8000

What is the impact on technology transfer? 
Describe ways in which the project made an impact, or is likely to make an impact, on commercial technology or public use.
 Nothing to report
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	


	Comment by Smith, Heidi: Joe is there anything you could add here?	Comment by Joseph Picone: The Biofilm Image Library web site (www.biofilmimagelibrary.org) is operational and has begun accepting subscribers. Users can sign a data sharing agreement to receive anonymous rsync access to our software and data, or simply sign up to receive announcements. Data use agreements are archived as part of the subscription process.

	

	 


Characters Remaining: 8000

What is the impact on society beyond science and technology? 
Describe how results from the project made an impact, or are likely to make an impact, beyond the bounds of science, engineering, and the academic world.
 Nothing to report
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	 


Characters Remaining: 8000

What percentage of the award's budget was spent in a foreign country? 
Describe what percentage of the award’s budget was spent in foreign country(ies) for this reporting period. If more than one foreign country was involved, identify the distribution of funding between the foreign countries.

0%
Changes/ Problems
INSTRUCTIONS -
The PI is reminded that the recipient is required to obtain prior written approval from the awarding agency grants official whenever there are significant changes in the project or its direction. See agency specific instructions for submission of these requests.
If not previously reported in writing to the agency through other mechanisms, provide the following additional information or state, "Nothing to Report", if applicable:
* Required fields
Notifications and Request
For more information on Grantee Notifications to and Requests for approval from the National Science Foundation, please visit the Notifications and Requests section in FastLane or refer to Exhibit VII-1 of the Proposal & Award Policies & Procedures Guide (PAPPG).

Top of Form
Changes in approach and reasons for change 
RESPONSE: Our award is a planning grant for a larger proposal to the CISE/CIRC program.   Unfortunately, CIRC (NSF 23-589) is no longer active (www.nsf.gov/funding/opportunities/circ-community-infrastructure-research-computer-information/12810/nsf23-589).  Dr Andy Duan, our current NSF Program Officer, suggested that CISE/IDSS may be an appropriate alternative focus for our planning grant (www.nsf.gov/funding/opportunities/idss-integrated-data-systems-services).  However, Dr. Marlon Pierce Program Director, NSF CISE/OAC indicated that IDSS was not appropriate and instead suggested either CSSI (www.nsf.gov/funding/opportunities/cssi-cyberinfrastructure-sustained-scientific-innovation ) or NSF BIO directorate’s Division of Biological Infrastructure, https://www.nsf.gov/bio/dbi as possible foci for our planning grant.   We contacted and met with Dr Katharina Dittmar, Section Head of Biological Infrastructure, and she suggested that we submit our proposal from our planning grant to NSF 23-580: Infrastructure Capacity for Biological Research (www.nsf.gov/funding/opportunities/capacity-infrastructure-capacity-biological-research/nsf23-580/solicitation) part of the Directorate for Biological Sciences’
 Division of Biological Infrastructure.  That is our current plan.	Comment by Parker, Albert: Please make sure this is an accurate and appropriate description to send in our report.

Actual or Anticipated problems or delays and actions or plans to resolve them 

RESPONSE: Nothing to report for the rest of the questions

Changes that have significant impact on expenditures 


 Significant changes in use or care of human subjects 

Significant changes in use or care of vertebrate animals 

Significant changes in use or care of biohazards 
 
Has there been a change in your primary performance site location from the originally proposed? If so, please provide the location of your new primary performance site and reason for the change in location. 
Bottom of Form
Special Requirements
Respond to any special reporting requirements specified in the award terms and conditions, as well as any award specific reporting requirements.

RESPONSE: Nothing to report



image1.png
) | NSF Project Reports - Products [Re X |+

(= C @ © =° wwwiresearchgov/rppr-web/rppriexecution=els5

;
\ \ .

Award 2450549 - Available Actions:
Annual PI‘Oj — Select Product -- Submit  CheckReport  Preview  View
Book Report  Completeness  Report  Help

S

Book Chapters.
Tnvention
Journal or Juried Conference Paper

Report Conten

m Patent Applications

Technologies and Techniques
Previous Thesis / Dissertation

License

Websites or Other Internet Sites
Products @ Prod e conference Presentation / Paper

Other Publications
Select the type @ Product(s) in cuent report ( 07/01/2025 - 06/30/2026 )

using BibTex file, Product(s) from the PAR Repository as of 06/22/2026 05:03 PM EST
Upload multiple products using BibTex (Except items previously deposited in NSF-PAR). broguci(s) not n the PAR Reposiory s of 062212026 06-11 PM EST

Select Product | — Select Product — ~ — ™

~OR-

[ZINothing to report

Supporting Files

Use file names that include only English letters, numbers, hyphens (-, or underscores (_): avoid special characters like | ~ @' #$ % & * to prevent upload errors. You may upload up to four
PDF files (5 MB each); these PDFs may contain images, tables, charts, o other graphics relevant to this section.
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