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Recent studies have found that patients return to the hospital 
at an alarmingly high rate among those who are hospitalized 
for heart failure, almost one in four are re-hospitalized within 
30 days1. Such a focus has led to novel approaches to improve 
patient care and reduce the need for re-hospitalization. Many of 
these strategies depend on technologies that employ remote 
patient monitoring (RPM), using the Internet of Things (IoT) and 
cloud computing, so that their health care team can track their 
progress without needing them to come to the office.

At the Hochschule Furtwangen University (HFU) in Germany, 
students across multiple disciplines are working to develop this 
RPM technology into mechanical devices to aid in monitoring 
patients remotely. Their idea is to utilize the Internet of Things 
to develop “smart” wheelchairs and walkers that will transmit 

patient information to a dashboard developed in PTC’s 
ThingWorx to monitor various parameters and develop alarms 
specific to each patient.

Achim Bumüller, Senior Assistant in the Mechanical and 
Medical Engineering Department, is managing the project 
along with five other faculty members dedicated to each 
discipline such as electronics, informatics, and mechanical 
engineering. “Since our university is located in the Black 
Forest of Germany in Baden-Württemberg, the project was 
originally developed due to the need for remote monitoring in 
the small villages that are 20-30 kilometers from their nearest 
doctor or hospital; however, the target has grown to include 
the necessity of monitoring patients inside a hospital, nursing 
home or other areas,” states Bumüller.

Furtwangen University develops “IoT Walker” and  
“IoT Wheelchair” using PTC’s ThingWorx

What happens to patients after they leave the hospital is becoming a national focus for health care 
organizations, according to Dr. Harlan Krumholz, a cardiologist at Yale University.
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The “IoT Wheelchair” and the “IoT Walker” as they are called by 
the university, are being developed to include a Raspberry Pi® 
microprocessor that will connect to the cloud and thus to PTC’s 
ThingWorx- an application development platform for the IoT. 
The parameters that Bumüller and his students will be tracking 
on the walker and wheelchair with this technology include but 
aren’t limited to:

• Pulse rate and oxygen saturation

• Blood pressure

• State control (motion & position)

• Body temperature

• GPS position control

• RFID sensor

The parameters would then be individualized in ThingWorx 
per patient by the RFID sensor. For example, if a patient 
has a heart issue, their pulse rate may need to stay under a 
certain threshold versus a patient without a heart issue, thus 
their pulse rate alarm setting to the doctor may be set lower. 
Another example may be that a patient recently had bariatric 
surgery that may require them to walk every few hours using 
their “IoT walker” to prevent blood clots. The state control 
sensor would alert the doctor if the patient hasn’t moved the 
“IoT walker” in the allotted time or send a friendly reminder to 
the patient of their medical protocol. This same state control 
sensor may also deem useful for monitoring falls of patients 
that are home alone, especially considering that one out of 
three older adults (ages 65 or older) fall each year, which is the 
leading cause of both fatal and nonfatal injuries2. 

As the project has grown, Bumüller and his students have also 
seen the benefit of these devices not only for remote monitoring 
in patients but also for use within hospitals or nursing homes. 
For example, it is estimated that up to 31% of nursing homes 
residents and between 25% and 70% of the community-
dwelling older adults with dementia wander at least once3. For 
these patients who utilize an “IoT Walker” or “IoT Wheelchair”, 
the GPS position control sensor could help ensure those patients 
are still within the grounds and if they have wandered outside of 
the facility sensors, an alarm would be triggered to the patient 
managers and the patient could be tracked using the ThingWorx 
dashboard GPS positioning system. 

One very important aspect of the project that is also prevalent 
in the IoT discussions globally is the security of personal 
data. One of the professors associated with the project, Prof. 
Dr. Christoph Reich, is in the Informatics Department and is 
working with the students to help ensure the data from these 
devices is secure along with the ethics of personal vs public 
data, especially since it pertains to medical information.

“The project so far has been very beneficial to the students 
at HFU, especially because it spans from various disciplines 
including mechanical and electrical engineering, micro-
medicine, informatics and others as well as graduate and 
undergraduate levels,” states Bumüller. 

It is important that we give our 
students experience in these 
various disciplines because the 
Internet of Things and Industry 
4.0 as it’s known in Germany, 
spans across these areas and 
the industry needs graduates 
with experience in a multitude 
of IoT areas as well as project 
management and business 
acumen. I feel this project gives 
them this experience.”

– Achim Bumüller, Senior Assistant in the Mechanical and 
Medical Engineering Department, HFU
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Bumüller’s Medical Engineering student, Simon Neudorf 
agrees, “ThingWorx can be handled very easily and we expect 
that our knowledge is very helpful for our future job.”

Bumüller and HFU became part of the PTC IoT Academic 
Program in the summer of 2015 and have been able to utilize 
the free instance of PTC’s ThingWorx as they have developed 
this project. “ThingWorx has made developing mash-ups from 
the sensor data very easy, especially because some students 
know software but no electronics and vice versa. ThingWorx 
allows us to utilize both, with little to no coding learning curve, 
and easily connect to the cloud and the microprocessors.” 
ThingWorx is the first software platform designed to build 
and run the applications of the connected world by providing 
a complete application design, runtime and intelligence 
environment for the IoT.

At the time of print, Bumüller and his students are hoping to 
feature their accomplishments at the upcoming IoT industry 
event, PTC LiveWorx in Stuttgart, Germany.

To learn more about how you can become a part of the PTC 
IoT Academic Program and to gain access to ThingWorx in the 
classroom, visit ThingWorx.com/academics. 
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What is the PTC IoT Academic Program?

• A free program from PTC that provides a “passport” to the 
future for students, makers and researchers to develop 
smart, connected products right in the classroom

The program consists of

• University-wide instance of the ThingWorx application 
enablement platform hosted by PTC Cloud Services

• Step-by-step educational content and ThingWorx training 
from PTC University

• Community web presence to share knowledge and support 

To learn more about the PTC Academic Program, visit  
PTC.com/go/academicprogram

HFU’s ThingWorx platform is hosted by PTC Cloud Services so all of 
the connected devices can be efficiently managed at the highest 
possible security level. Not only does this ease the burden and cost 
of hosting software locally on campus but PTC Cloud Services has the 
expertise in managing sensitive data, such as medical information 
and intellectual property.
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