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Motivation
Cardiovascular diseases are the lead-
ing cause of death worldwide (∼ 19.8
million annually), driving increasing
demand for echocardiography [3]. In
the Region of Southern Denmark
alone, over 45,000 ambulatory exams
are performed each year. Combined
with workforce shortages and an age-
ing population, this creates significant
capacity challenges and delays in diag-
nosis.

Project Description
This PhD project aims to develop
an AI-powered robotic system for au-
tonomous echocardiography. The sys-
tem integrates real-time recognition
of cardiac views and probe motion
with a robotic arm ensuring precise
positioning, stable contact, and safe
force application. We hypothesize
that the system can achieve image
quality comparable to cardiologists
while improving efficiency. Automa-
tion can improve patient flow and ac-
cessibility, reduce waiting lists, and
further reduce costs.

Echo Procedure
Echocardiography is a largely stan-
dardized yet operator-dependent
workflow, visualized in figure blocks
A-D below: (A) probe placement in
cardiac windows, (B) acquisition of
standard views through coordinated
probe motions, (C) recording of
cardiac cycles using B-mode and
Doppler, and (D) extraction of
quantitative measurements [6].

Project Workflow

Figure 1: Overview of the proposed workflow for the PhD project, including the four work packages (WPs) [6], [29], [32].

A) Cardiac Plane Detection
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B) Local Probe Adjustment
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C) Views to Record
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D) Measurements to Extract

B-mode (PLAX view):
− LV end-diastolic diameter
− LV end-systolic diameter
− LV wall thickness
− LA diameter
− MV and AV motion
Doppler (PLAX view):
− AV blood flow
− MV blood flow
− Peak LVOT flow velocity
− Relaxation time
− Contraction time
− Ejection time
B-mode (PSAX view):
− AV diameter
− AV opening
− PV motion
− RVOT diameter
− RA size
− LA size
Doppler (PSAX view):
− Peak AV flow velocity
− Peak PV flow velocity
− PV acceleration time
− RVOT blood flow
− AV and PV timing
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