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When APIs Don’t Exist

Visual-Language—-Driven Automation of Streamed Medical Software
Rex A. Cardan, PhD! Udbhav S. Ram! Dennis N. Stanley, PhD! Carlos E. Cardenas, PhD, MS! Richard A. Popple, PhD?
1 The University of Alabama at Birmingham, Birmingham, AL

Clinical medical software is often
deployed through streamed
environments such as Citrix, where
conventional automation fails for lack of
native OS controls and APIs.

We present a visual-language-driven
automation framework that reliably
controls complex clinical workflows
otherwise inaccessible to traditional
scripting.

The system pairs Boolean checkpoint
validation with a coordinate-generating
VLM to drive real Ul actions—extracting
280 Ethos plan reports in a single 12-
hour unattended run.
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Streamed delivery—such as Citrix—strips away the
native OS controls and application programming
interfaces that conventional automation depends on.

For clinical medical software, this leaves entire
workflows—chart review, plan export, quality assurance
—unreachable by traditional scripting.

This work presents a visual-language-driven framework
that operates purely from what appears on screen,
enabling robust automation of complex clinical tasks
even across streamed connections where no API exists.

METHODS & MATERIALS

Before every action, the framework evaluates the
application’s screen state with a visual language model
(VLM) that performs Boolean checkpoint validation.

Once a checkpoint passes, modular actions execute:

* Mouse input & keyboard entry
® Conditional branching & looping over variable inputs
* Template and icon matching

® Optional human-in-the-loop intervention

Asecond VLM translates natural-language prompts—
e.g. “click the search bar”—into screen coordinates and
action types, converted to 0S-level input simulation.
This grants control even over streamed pixels.

Performance was evaluated by extracting plan reports
from the Varian Ethos Treatment Management
System, iterating a list of 280 patient identifiers through
the flow.
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Figure 1. AVLM localizes the Plan Report control (red arrow) with
pixel-level accuracy from the prompt “Click the Plan Report,” despite
dense interface content.
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Dual VLMs evaluate screen state and drive input across
five stages: patient search, navigation, plan validation,
report export, and cleanup / reset.

Figure 3. The full 14-step flow. Each iteration returns the application
to its original state before the next patient identifier is processed.

Figure 2. Six of the fourteen steps in the workflow builder. Red
arrows delineate the region visible to the system; blue outlines mark
Ul-state checkpoints that must pass before the next action executes.

All 280 plan reports were successfully extracted over a
12-hour period using a standardized 14-step flow.

Each iteration navigated the interface, exported the plan
report, closed the patient record, and returned the
application to its original state before the next run.

Five interruption events occurred, caused by
unexpected Ul states—incorrect patient identifiers and
transitions between active and inactive patient contexts
—that fell outside the programmed logic.

| DISCUSSION

Visual-language-driven automation enables robust
control of streamed clinical software precisely where
APIs and native

ion are

Because the system reasons from the screen rather than
an application’s internals, the same approach transfers
across vendors and interfaces without bespoke
integration.

The modular action set makes a new workflow a matter
of composition rather than custom engineering.

CONC IONS

This modular, visual-language-driven approach fills
critical automation gaps in streamed clinical
environments and is adaptable to a wide range of
clinical workflows.

Opens the door to unlimited automation capability
with in-house, offline computer-use agents that
understand and execute complex operations directly
on treatment-planning screens.




