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1 INTRODUCTION

The purpose of the AMIS project (Autonomous and Unmanned Logistics Solutions within Decentral-
ised Social and Healthcare Services) was to strengthen understanding of the possibilities of autono-
mous and unmanned transportation solutions within social and healthcare services in Central Ostro-
bothnia, with a special focus on healthcare services delivered at home with the patient. The project was
funded by the Regional Council of Central Ostrobothnia through national funding for supporting sus-
tainable growth and vitality of regions (AKKE).

The project team explored relevant solutions piloted in Finland and other countries, commercial actors
within the field, as well as the availability of technology. The key scenarios were determined for utilis-
ing drones and mobile robots for logistics applications, and the project included a review of the legal

and regulatory framework applicable to autonomous land and air transportation.

Central Ostrobothnia is one of Finland’s 19 regions. It consists of eight municipalities, with a total
population of approx. 68,000. The regional capital is Kokkola (Karleby in Swedish), population
48,000. Social and healthcare services in the region are administered by the Central Ostrobothnia well-
being services county (“Soite”). The location of Central Ostrobothnia in Finland is presented in Fig-
ure 1. Distances in kilometres by road (amber) and by air (blue) between Soite healthcare service loca-

tions are shown in Figure 2.
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FIGURE 1. Central Ostrobothnia on a map of Finland (Wikipedia.org 2022)
FIGURE 2. Distances between health centres in Central Ostrobothnia

The scenarios for drone and mobile robot logistics discussed in Chapter 4 are based on interviews con-
ducted in two healthcare service units: the at-home hospital unit in Tunkkari serving the southern part
of the region and the Eastern home care unit for elderly in Kokkola. At-home hospital care is an in-
tense form of temporary home nursing, enabling patients to be discharged earlier from the hospital.
During the interviews, the present mode of operations was documented, with special regard to logistics
and areas for improvement. The scenarios for improving logistics with drones in sparsely populated
areas are based on the operations of the at-home hospital unit and the scenarios for using mobile robots
in an urban environment are based on the operations of the home care unit. The scenarios will be used
as targeted use cases, but the transport solutions can be applied for a wide range of end users and in

various fields of operation.



2 TECHNOLOGY AVAILABLE AND RELEVANT PROJECTS CARRIED OUT

This chapter contains an overview of available devices suitable for transportation, as well as a brief
presentation of pilot projects and trials carried out in other cities and countries, with themes relevant to
this project. Centria’s experts have been in contact with the project teams and these discussions were
found very fruitful, deepening our knowledge within the field of automated and unmanned logistics
solutions.

2.1 Drones and mobile robots available on the market

Drones suitable for long-distance cargo operations are typically VTOL (vertical take-off and landing)
hybrid devices with fixed wings to enable energy-efficient travel as well as multiple propellers, similar
to multicopters, to enable vertical manoeuvring in confined spaces. Manufacturers of this type of
drones include RigiTech (Switzerland), DeltaQuad and Avy (Netherlands) and Phoenix Wings (Ger-

many). Multicopters suitable for heavy-duty lifting and transport of large cargo items include models
from FlyingBasket (Italy) and DJI (China).

Mobile robots suitable for outdoor deliveries include small robots from TwinswHeel (France), Starship
(Estonia) and Ottobot (USA), operated on the footway, as well as larger robots from Clevon (Estonia),
which are operated on the road.

2.2 Logistics pilots and project

Vastra Gotalandsregionen (VGR) conducted test flights (2024) in the archipelago near Gothenburg,

Sweden, transporting blood samples from local health centres to the laboratory on the mainland.

In test flights by Region Vasterbotten in northern Sweden (2022), COVID samples and other labora-

tory samples were transported from remote villages. The region is planning multiple projects within
autonomous logistics jointly with Lund University and other actors.

Forum Virium Helsinki is carrying out drone test flights in Helsinki, Finland, transporting care sup-
plies in an urban environment as part of the multi-national CITY AM project. The operator for all the

three projects is Norwegian Aviant AS.


https://rigi.tech/eiger/
https://www.deltaquad.com/products/evo-government/
https://avy.eu/technology#aera
https://phoenixwings.com/pworca/
https://flyingbasket.com/
https://www.dji.com/fi/flycart-30
https://www.vgregion.se/ov/innovationsplattformen/innovationsprojekt/dronare2/avslutade-projekt/dronare-i-goteborgs-skargard/
https://it-halsa.se/covidtest-dronare-halsocentral-till-ett-hem/
https://interreg-baltic.eu/project/cityam/

Other projects of special interest include test flights in the Danish archipelago (2022) in the Health
Drones project as well as the operations of the Swedish operator Everdrone, delivering AED devices to
emergency sites for patients with a cardiac arrest.

Clevon used their on-road mobile robot to transport laboratory samples in Viljandi, Estonia in 2023.

LMAD created software for robots manufactured by TwinswHeel to transport tools and other cargo in
Project URBANE in Helsinki (2019 to 2022), collaborating with Forum Virium Helsinki.

Retail cooperatives in the S Group piloted small delivery robots from Starship Technologies to deliver

groceries to consumers in 2022, and robot deliveries have now expanded to many other cities in Fin-
land.


https://sundhedsdroner.dk/indexdbb2.html?page=the-project
https://sundhedsdroner.dk/indexdbb2.html?page=the-project
https://clevon.com/case-studies/viljandi-hospital/
https://forumvirium.fi/en/projects/last-mile-autonomous-delivery-lmad-pilots-autonomous-delivery-robot/
https://www.esmmagazine.com/technology/s-group-to-expand-robot-delivery-service-to-over-100-stores-265693

3 REGULATORY FRAMEWORK

The legislation on unmanned aviation is harmonised in the EU and relevant rules are laid out in the
Commission Delegated Regulation (EU) 2019/945 on unmanned aircraft systems and on third-country
operators of unmanned aircraft systems and in the Commission Implementing Regulation (EU)
2019/947 on the rules and procedures for the operation of unmanned aircraft. National aspects are stip-
ulated in the Finnish Aviation Act (864/2014). The national competent authority responsible for both
aviation and road traffic is the Finnish Transport and Communications Agency Traficom. Information
on rules applicable to drones and instructions for applying operating permits etc. are available at Trafi-

com’s droneinfo.fi website.

Light automatic goods transport vehicles (kevyt automaattinen tavarankuljetin) pursuant to Vehicles

Act (15.1.2021/82), Paragraph 29a, are small delivery robots which can be operated on footways in-
tended for pedestrian traffic. The characteristics of these robots, as stipulated by Traficom, include the
following maximum values: height 80 cm, width 65 cm, length 80 cm, mass 70 kg (with speed up to 6
km/h) or 35 kg (speed up to 15 km/h). Larger delivery robots fall into vehicle categories M or N and

their use in traffic is subject to applying for a test plate certificate.


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32019R0945
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32019R0947
https://finlex.fi/en/laki/kaannokset/2014/en20140864_20180320.pdf
https://www.droneinfo.fi/en
https://www.traficom.fi/fi/liikenne/tieliikenne/ajoneuvoluokat?toggle=Kevyt%20automaattinen%20tavarankuljetin

4 DEVELOPMENT IDEAS FOR UNMANNED LOGISTICS

There are many underlying needs for developing autonomous and unmanned transport solutions, such

as

e mitigating the dependency on satellite-based navigation due to risk of disturbances of various
sources

e drafting future-proof strategies for unmanned traffic for cities and regions, with guidelines for
routes suitable for regular drone and mobile robot operations

o identifying key stakeholders benefitting from quick automated transports (e.g. blood service
and other critical functions)

e strengthening the practical capabilities for utilising unmanned vehicles in extraordinary or
emergency circumstances, such as disruptions of regular traffic connections (flood, difficult

spring thaw or other exceptional road conditions etc.).

Centria’s plans for future activities involve separate projects for drones and mobile robots in logistics
solutions. The healthcare transport scenarios referred to in Chapter 1 will be used as a testing and de-
velopment platform for both drones and mobile robots. The results of the trials and pilot projects will

provide important practical experience and knowledge which can be applied broadly on various fields.

Based on interviews with an at-home hospital unit providing services in the sparsely populated rural
part of the region, three scenarios were identified for drone transports (illustrated in Figure 3; compari-

son in Table 1):

1) laboratory samples from patient destinations to the local health centre

2) laboratory samples from distant healthcare premises to the regional health centre (for on-
ward transportation to the central hospital)

3) laboratory samples from the local health centre to the central hospital and urgent supplies
back from the hospital.
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FIGURE 3. Drone transport scenarios 1 to 3

TABLE 1. Comparison of scenarios: transportation of laboratory samples with a drone

Cargo mate-
rial

Benefits

Flight route

Lab samples (1/2
patients/day)

Enables time-criti-
cal/urgent samples

at patient’s home
Irregular

Irregular take-off
site

The route must be
planned case-by-
case to avoid popu-
lated areas, infra-
structure etc.

One direction only

Lab samples (incl.
samples from second-
ary location)

More samples could
reach daily road
transport in time

Irregular

Regular/fixed take-
off site

The route can be
planned to cover
mainly sparsely pop-
ulated areas

Return flights could
potentially be utilised

I Client site—health | Il Secondary loca- 111 Health centre—central
centre tion —health centre hospital

Lab samples (sub-region),
blood bags, accessories,
(pharmaceuticals)

a) Samples directly to the
laboratory b) Urgent acces-
sories from the hospital

Regular

Regular/fixed take-off site

Over/close to densely pop-
ulated/urban areas, airport
etc.

Return flights can be uti-
lised



The transportation scenarios for mobile robots were based on home care for elderly in Kokkola city

centre (comparison in Table 2):

1) pharmaceuticals from pharmacy to the home care office

2) laboratory samples from patient destinations to the laboratory

3) care supplies from the central warehouse to home care.

TABLE 2. Comparison of scenarios: transportation of accessories with a mobile robot

OF 1o iz Prescription drugs
rial ordered for clients
(approx. 2/week)

Benefits Automated delivery
of pharmaceuticals

Regular

Regular/fixed start-
ing point

The route can be
modified as neces-
sary

Round trip with
pharmaceuticals de-
livered when return-

ing

I Pharmacy—home-
care office

Il Client site—central

laboratory

Lab samples (20 pa-
tients x 3 vials/day)

Possibility to free up
nurse resources to ac-
tual care work

Irregular

Irregular starting point

The route must be pre-
pared case-by-case

One-way trip, the return
direction can be utilised

111 Care supply ware-
house—home-care office

Care supplies ordered for
clients (3/week)

a) Automated delivery of
care supplies b) Trans-
porting samples directly
to the laboratory

Irregular

Regular/fixed starting
point

The route can be modi-
fied as necessary

Possibility to utilise both
directions



FIGURE 4. Route alternatives between the pharmacy and the home care office

FIGURE 5. A route example between the care supply warehouse and the home care office

Many changes to the operating environment of unmanned aviation are underway. The Airspace 2027
project led by Traficom will update the Finnish airspace, and the resulting changes will have an effect
on the use of drones. Limited regional tests have already been made on unmanned aviation controlled
by the ATC, such as test flights for the DROLO project. These are small steps towards the deployment
of U-space services and a more flexible operating arena for drones.

Centria is currently preparing a development project focusing on drones. The initial use cases to be
tested are based on transporting laboratory samples between healthcare service locations. Due to the


https://www.fintraffic.fi/en/news/airspace2027-project-update-finlands-airspace-meet-aviations-changed-user-needs
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duration of the operating permit process, one single project cannot include many different pilots. How-
ever, if a pilot can be carried out within social and healthcare services, the results will be widely appli-
cable in various fields of operation. Similar drone projects have not been executed previously in Cen-
tral Ostrobothnia, and the emphasis in this first project would be to increase knowledge for businesses
in the region through a variety of events and pilots. Carrying out unmanned air transportations is a
wide-ranging project where functional, tested routines must be established for various subsections.

Below is a summary of the contents of the test project under preparation and its target results:

1. Regulations and safety
- Defining use cases and transport processes.
- Procedures for safety, risk assessment and operating permits.
- Ensuring that drones can be used for different needs safely and in accordance with guide-
lines.
2. Developing drone competence in the region
- Testing technical solutions for different use cases and verifying these through practical tests
and, as necessary, with prototypes. For example, loading and unloading the drone and lift-
ing off and landing could be tested on a designated test area, possibly in collaboration with
other actors.
3. Demonstrations and pilots
- Demonstrating transports in a live environment between healthcare locations.
- Gathering feedback on test flights from healthcare personnel and other stakeholders and us-
ing the results for planning the details of transport solutions.
- Piloting BVLOS (beyond visual line of sight) flights and gathering information on how
drones can be utilised in the future in social and health care services and other critical trans-
portation needs.

A drone testing area would remain available for companies and education and research institutions af-
ter the project, enabling testing and training relating to drone applications. The increased knowledge
and experience could potentially result in new business ideas and commercial activities, and compa-
nies would be aware of where to find support for dealing with operating permits. The newly accumu-
lated knowledge base can also be used for drafting online material for anyone interested on the subject.

Deployment and development of mobile robots were discussed with the City of Kokkola regarding the
necessary actions by the municipality for developing delivery robotics in the urban area. Delivery ro-
bots are already in use in several locations in Finland and it is essential to have procedures relating to
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mobile robots in place also in Central Ostrobothnia. Initial ideas for exploiting autonomous and un-
manned delivery robots include repeated transportations within social and health care services as well
as deliveries of small items between public entities or in deliveries by logistics companies to consum-
ers. Development projects and pilots for mobile robotics have been carried out in Central Ostrobothnia,

but these have mainly consisted of repeated indoor deliveries.

So far automated transportations have not been utilised extensively in Central Ostrobothnia. To enable
efficient development of related competence with the resources available, we need regional collabora-
tion across educational and research organisations, public actors and business operators. If you are in-
terested in the topic, please contact R&D Coordinator Marjut Koskela (marjut.koskela@centria.fi) in
matters relating to drones and autonomic devices or R&D Coordinator Jouni VVahasoyrinki (jouni.va-

hasoyrinki@centria.fi) to discuss robotics applications.



mailto:marjut.koskela@centria.fi
mailto:jouni.vahasoyrinki@centria.fi
mailto:jouni.vahasoyrinki@centria.fi
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