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1. Project Objective

Spinal anesthesia is a challenging task in medical prac-
tice (Fig. 1), and it is difficul to train for medical stu-
dents. To allow more extensive practice in medical ed-

Figure 1: Spinal anesthesia (Drawing by Lindsey Parker,
University of Kansas)

ucation, the school project participants will build, con-
trol, and evaluate a new robotic injection simulator. The
device should display a virtual environment with haptic,
auditory, and visual feedback to emulate the penetration
with an injection needle (Fig. 2). The interaction forces
at the needle will be determined on a passive phantom
object, and then transferred to the robot.
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Figure 2: Injection Simulator with haptic, visual, and audi-
tory feedback.

2. Tasks

A group of about 10 students will build one robot. The
task is divided into several subtasks assigned to several
subgroups (number of students per subgroup in paren-
theses):

1. Measurements and modeling with a phantom for
spinal anesthesia (2)

2. Mechanical design and construction of the injec-
tion simulator (2-3)

3. Integration of sensors and electronics (1)

4. Haptics: Generation of needle forces in response
to penetration, according to the derived model (1-
2)

5. Graphics and sound: Audiovisual display of tissue
interaction during penetration (1-2)

6. Documentation of the project in the format of a
scientifi paper (1-2)

7. Project management (1)

The participants will receive introductory tutorials spe-
cialized for their task at the beginning of the project
week, and support of the ETH researchers.

2.1. Award

A the end of the project week, there will be an award
for the best group, based on the judgment of a jury of
engineers and physicians. The physicians will test the
feeling of the insertion simulator and judge its level of
realism; the engineers will judge the technical achieve-
ments. Points are given for each subtask.


