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Abstract

Securing research funding remains fragmented and
time-consuming: researchers must navigate sepa-
rate databases across dozens of agencies while si-
multaneously drafting competitive proposals. We
present GRAIL, a web-based platform that unifies
grant discovery and proposal writing through con-
versational Al. Users describe their research inter-
ests in natural language to explore opportunities
from a unified index of 11.8K U.S. federal and non-
profit grant opportunities; within the document edi-
tor, integrated Al assistance supports real-time pro-
posal revision and refinement. The system runs in
any modern browser without installation. Confer-
ence attendees are invited to interact with the live
system at the demo booth, explore the grant discov-
ery and writing assistance workflows, and provide
feedback on the user experience.

1 Introduction

Securing research funding is fundamental to academic inno-
vation [Alberts ef al., 2014; Edwards and Roy, 2017], yet
the grant proposal process remains fragmented and time-
consuming [Gross and Bergstrom, 2019; Sandstrdm and
Van den Besselaar, 2018]. Researchers must identify op-
portunities across dozens of agencies and foundations while
simultaneously navigating the demanding task of articulate
proposal writing [Wessely, 1998; Langfeldt, 2001]. The
stakes are high: while strong writing directly influences fund-
ing outcomes [Thelwall et al., 2023], the process consumes
valuable time that could be devoted to actual research. Re-
cent advances in large language models (LLMs) have trans-
formed scientific production by reducing barriers to knowl-
edge exploration and interdisciplinary pivoting [Kusumegi et
al., 2025; Hill et al., 2025], while quantifying both opportu-
nities and challenges in this new research landscape [Gao and
Wang, 2024; Liang et al., 2025].

Grant proposal writing presents two critical bottlenecks
that researchers struggle to overcome. First, funding dis-
covery is inefficient. Researchers must navigate separate
portals for the National Science Foundation (NSF), National
Institutes of Health (NIH), DARPA, Department of Energy,

and others, each with different search interfaces, terminol-
ogy, and application requirements. ‘A researcher might spend
hours searching multiple databases only to discover marginal
matches, while missing relevant opportunities that use dif-
ferent terminology. No unified index exists; instead, frag-
mented databases force researchers to become database ad-
ministrators rather than focusing on research ideas. While
recent advances in Al-assisted tools have improved writing
support [Seckel ez al., 2024; Godwin et al., 2024], the funda-
mental problem of discovering relevant opportunities across
fragmented systems remains largely unsolved.

Second, proposal writing is a labor-intensive, isolated
task. Effective grant writing requires substantial revision and
feedback, as shown by guidance from funding agencies them-
selves [Sohn, 2020; Botham et al., 2017; Yuan et al., 2016].
However, writing assistance tools remain disconnected from
collaborative editing, and researchers typically draft propos-
als in isolation or through cumbersome back-and-forth email
workflows. The absence of real-time, integrated assistance
means researchers must rely on delayed feedback from col-
laborators, missing opportunities for iterative refinement and
quality improvement [Gero et al., 2023; Dhillon et al., 2024;
Weng et al., 2025].

Recent advances in LLMs have demonstrated promise for
supporting scientific writing, with studies showing improve-
ments in writing quality, productivity, and creative explo-
ration [Conroy, 2023; Huang and Tan, 2023; Li et al., 2024;
Wan et al., 2024; Liang et al., 2024]. However, research
shows that Al remains most effective as a supplement to
human judgment rather than a replacement [Quitadamo and
Kurtz, 2007]. Trust calibration is essential for appropriate re-
liance on Al systems [Lee and See, 2004; He et al., 2023;
Ma et al., 2024; Chong ef al., 2022], as users must de-
velop nuanced understanding of both Al capabilities and
limitations. Effective human-Al collaboration in writing
contexts requires careful system design that supports ap-
propriate task delegation and scaffolding [Lee et al., 2024;
Lubars and Tan, 2019; Dhillon e al., 2024]. Meanwhile,
funding agencies have established frameworks for Al use
in proposals: the NSF and American Heart Association al-
low Al-assisted drafting with transparency [National Science
Foundation, 2023; Association, 2024], while others warn
against specific risks like confidentiality breaches [Lauer et
al., 2023]. Beyond policy compliance, concerns about au-
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thorship and authenticity arise when integrating Al into cre-
ative and scholarly work [Hwang er al., 2025; Guo er al.,
2025]. Multi-agent systems have shown promise for com-
plex collaborative tasks [Yao er al., 2023; Wu et al., 2023;
Chen et al., 2024], suggesting that coordinated AI agents
could support both discovery and drafting workflows.

GRAIL addresses these bottlenecks by unifying funding
discovery and proposal writing through an integrated Al
agent system. Users interact with a conversational agent in
a global chat panel to describe their research interests, and
the agent searches a unified index of U.S. federal and non-
profit opportunities to identify promising matches. Within the
document editor itself, users can request real-time writing as-
sistance, and the agent revises text in place while maintaining
collaborative awareness. Rather than a detached chatbot, the
agent operates as an integrated collaborator that understands
both the broader research context and the specific content be-
ing drafted.

The platform also incorporates grant management features
including tagging and calendar management, enabling re-
searchers to organize opportunities and track important dead-
lines alongside their active proposals.

2 System Architecture & AI Capabilities

GRAIL is a web-based platform organized around three core
layers: (1) a collaborative editor interface for document cre-
ation and revision, (2) an Al agent backend that handles user
requests and tool execution, and (3) a data layer managing
projects, conversations, and a unified index of 11.8K grant
opportunities. Currently serving more than 3,000 users with
1,000+ collaborative projects, the platform enables interac-
tion through two primary interfaces: a global chat panel for
conversational grant discovery and project management, and
an in-editor sidebar for real-time writing assistance within
the document itself.

2.1 Conversational Grant Discovery

GRAIL maintains a unified index of funding opportuni-
ties from U.S. federal agencies (NSF, NIH, DARPA, DOE,
NASA, NEH, USDA) and nonprofit foundations. Users de-
scribe their research in natural language (e.g., “I work on ma-
chine learning for wildfire detection”), and the agent auto-
matically extracts keywords, searches the index, and presents
five to ten relevant opportunities with titles, descriptions, and
direct links to funding agency pages.

The agent follows a structured workflow: (1) interpret the
user’s research domain, (2) extract domain-specific search
keywords, (3) query the unified grant index, (4) summarize
each opportunity’s description, and (5) refine the search if re-
sults are insufficient. Users can iteratively refine by asking
follow-up questions like “Show me NSF programs” or “Look
for international funding.”

2.2 In-Document Writing Assistance

Within a project document, users can request real-time revi-
sions through the in-editor sidebar. The agent can: rewrite
sections while preserving formatting and voice, answer ques-
tions about content, search across all project files to maintain

consistency, and suggest structural improvements. Revised
text appears in the conversation panel, while the agent intel-
ligently searches and analyzes all relevant files and project
information to ensure coherence and consistency.

2.3 Project Organization

Users can create and manage projects with tags, organize
multiple documents, and track progress. The agent assists
with project setup, file management, and provides overviews
of project structure and current status.

3 Interface & Use Cases

3.1 Grant Discovery Example

A researcher asks: “I’'m working on machine learning for
wildfire detection using satellite imagery. What grants could I
apply for?” The agent extracts keywords, queries the grant in-
dex, and presents opportunities like NSF’s “Prediction of and
Resilience against Extreme Events,” NASA’s “Earth Science
Applications: Wildfires,” and DOE programs on environmen-
tal monitoring. If results are incomplete, the user can refine
by asking “Show me programs with longer deadlines” or the
agent can automatically search related areas like “climate re-
silience.”

4 Al Techniques & Innovations
GRAIL employs several key Al techniques and innovations:

Agentic LLM reasoning. An LLM-powered agent reasons
over user requests in an iterative loop: construct a prompt
from system instructions and conversation history, stream to
the LLM, execute any tool calls returned, append results, and
re-invoke the LLM until a final response is produced. This en-
ables flexible, multi-step reasoning beyond simple text gener-
ation.

Context-aware tool orchestration. The agent’s available
tools change dynamically based on context—grant search and
web search in the global chat panel, but document analysis
and project information retrieval in editor mode. This reduces
prompt complexity and focuses the agent on relevant capabil-
ities.

Domain-specific keyword extraction. For grant discovery,
the agent extracts up to ten domain-specific keywords from
natural language research descriptions, translating researcher
vocabulary into effective search terms. The agent may also
refine keywords iteratively if initial results are insufficient.

Document-aware writing assistance. When editing docu-
ments, the agent reads document structure and previous sec-
tions to maintain stylistic consistency, preserve formatting,
and avoid Al-characteristic vocabulary.

Real-time streaming architecture. All LLM inference is
fully streamed—content tokens, intermediate reasoning, tool
invocations, and results flow to the frontend in real time, en-
abling responsive UX and transparency into agent reasoning.

4.1 Core Innovations

Beyond the technical implementation, GRAIL advances the
state of the art through four core innovations:
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Figure 1: GRAIL system architecture: Frontend interface with chat panel and editor sidebar, agentic LLM reasoning with context-aware tool
orchestration, and integrated data layer for grant indexing and project management.

1. Unified integration of discovery and drafting. Exist-
ing workflows force researchers to navigate separate tools:
Grants.gov or proprietary databases for grant search, then
Google Docs or Overleaf for writing, with separate Al writ-
ing assistants disconnected from both. GRAIL unifies these
workflows within a single platform. The agent maintains co-
herent context across both activities—understanding which
grants a researcher is exploring, what their research focus is,
and applying that knowledge when revising proposals. This
eliminates context-switching and ensures grant-specific rele-
vance throughout the writing process.

2. Context-aware assistance across the entire project.
Generic writing assistants (ChatGPT, Grammarly) operate on
individual documents or paragraphs with no project aware-
ness. GRAIL’s in-document agent can/ search across all
project files to maintain internal consistency: when revising a
specific section, it reads your research statement, methodol-
ogy, related proposal sections, and project metadata to ensure
coherence. Revisions are tailored not just to the immediate
text but to your entire proposal’s narrative and voice.

3. Agentic tool-use orchestration. Rather than choos-
ing between pure chat interfaces and point-and-click Uls,
GRAIL employs an LLM-based agent that reason over
user requests and autonomously selects which tools to in-
voke—grant search, document editing, file retrieval, project
management. This single conversational interface mirrors re-
cent advances in LLM agents (ReAct, AutoGPT), allowing
users to naturally describe what they want (“Find grants for
climate research and draft an abstract”) while the agent plans
and executes a multi-step workflow.

4. Unified grant index eliminating database fragmenta-
tion. Federal funding is scattered across separate portals:
Grants.gov, NSF FastLane, NIH RePORTER, DARPA, DOE,
NASA, NEH, USDA—each with different search interfaces
and terminology. GRAIL indexes opportunities from all ma-
jor U.S. federal and nonprofit funders in a single, naturally

searchable database. Researchers no longer navigate multi-
ple login portals and inconsistent search paradigms; instead,
natural language queries retrieve relevant opportunities across
all major funding bodies.

5 Interactive Demo Elements

Attendees at the demo booth can experience the full GRAIL
workflow: live grant discovery by describing research in natu-
ral language and refining results through follow-up questions,
in-document editing with real-time agent rewrites of proposal
text, iterative search refinement across multiple passes, multi-
user collaboration with synchronized editing and conflict res-
olution, and project organization with agent-assisted setup.

6 Conclusions

GRAIL is accessible at https://grailai.io/ with
no installation required; it works in any modern web
browser. A demo video covering all major features is
available at https://drive.google.com/file/d/
1UfdeggLs61lfSupxoVMtHyEz5vuGpDYgC/view?
usp=sharing, demonstrating grant discovery workflow,
in-editor writing assistance, iterative refinement, multi-user
collaboration, and project management. By integrating an Al
agent directly into the document editor, GRAIL eliminates
the friction of navigating fragmented funding databases and
enable researchers to focus on proposal quality rather than
administrative overhead.
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