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A Study on a Modular Platform-based Robot System for
Contactless Delivery of Supplies within Hospitals

FAL . ZTAL FHF AP
Kyon-Mo Yang!, Jaewan Koo', Jeonghoon Kwak!, Kap-Ho Seo'

Abstract: The most essential functionality for robots operating in hospital during outbreaks, such as
COVID-19, is the prevention of cross-contamination. This necessity arises as medical staff,
overwhelmed by various duties, are at high risk of infection through patient contact. Moreover, the
infection of medical personnel can exacerbate infectious disease control challenges due to workforce
shortages. This paper introduces a robot specifically engineered to transport necessary items to
patients, thereby reducing human exposure to infectious materials. We implements a modular
platform for performing transfer and delivery tasks, and design an algorithm for marker-based
service execution to ensure ease of use for users without specialized knowledge. The effectiveness of
proposed delivery service platform was assessed through the System Usability Scale (SUS) by 20
medical personnel working in an isolation ward, yielding an average score of 77.12. This indicates a
high level of usability, suggesting that the robot could significantly contribute to safe and efficient

hospital operations during pandemics.
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[Fig. 1] Delivery service robot
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[Fig. 2] Delivery service scenario
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[Table 1] Comparison of each robot performance with scenario

Possibility of | Loading and Task

Platform Cross- transportation scalabili
contamination |task dependency vy

Kival® Exist None Ease
DELI-Buddy' None Exist Difficult
CAVER" Exist Exist Difficult
TiAGo Conveyer™ Exist Exist Difficult

Proposed method None None Ease
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0. Experimental environment
with logistic delivery platforms and
the mobile base, configured
identically to Figure 12.

1. The mobile base uses navigation
to move in order to dock with
the logistic delivery platform.

3. The mobile base, docked with

the platform, read barcode and

moves in front of the discharge
shelf to deliver the items.

2. The mobile base performs
docking using a camera attached
to its back and lifts the platform

using a lift mechanism

4. It uses the working device to 5. Once the discharge is complete,
unload the items onto the shelf. the work platform returns to
its original location.

Fin. Similar to step 6, the mobile
base lowers the lift to detach from
the platform and then moves to
the waiting position.

6. The mobile base lowers its lift
to detach from the platform
and then moves forward.

[Fig. 13] Snapshot of each step within scenarios
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