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Designing a Mobile User Interface for Tree Professionals

Identifying User Requirements of Arborists and Loggers for a Fleet Management
System with a User-Centered Approach
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AMANDA NYMAN

Department of Computer Science and Engineering

Chalmers University of Technology and University of Gothenburg

Abstract

Conducted in collaboration with Husqvarna Group, this study explores the specific
user requirements of arborists and loggers in the context of mobile fleet management,
aiming to design a user-centered interface that enhances their daily workflows. Cur-
rently, Husqvarna Fleet Services offers limited value to tree professionals, as its user
interface and features are not sufficiently tailored to the unique needs of arborists
and loggers.

Using the Double Diamond design process, the study employed qualitative methods
including interviews and observations to identify user needs and translate them
into clear user requirements. The defined user requirements covered areas such
as machine data, battery management, GPS tracking, service and maintenance,
and theft prevention. An ideation phase was initialized, including brainwriting and
Crazy 8’s, creating the foundation for the prototyping. The prototype was evaluated
through user testing with both end-users and product specialists, indicating high
perceived usability.

The prototype demonstrated high usability and through user tests key features were
evaluated. Features adding the most value, which can increase the adoption of a
mobile user interface for arborists and loggers, were real-time equipment tracking,
reminders when forgetting or losing equipment, theft prevention, battery labeling,
battery status and identification, and purchase of spare parts, supporting a more
efficient and user-centered mobile user interface for tree professionals. Suggested fu-
ture work includes broader end-user testing, investigating potential position tracking
systems, and the process of purchasing spare parts, among others.

Keywords: Interaction design, Ul design, UX design, user-centered design, design
process, prototyping, fleet management system, arborist, logger, master’s thesis.
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1

Introduction

Husqvarna Group serves as the second largest supplier of handheld products for
tree professionals in the world, and the company strives to create valuable customer
experiences [1]. Husqvarna Group has ambitions to increase their sales of electrified
machines, as well as reach 6 million connected devices before 2026. The company
also provides the digital fleet management system, Husqvarna Fleet Services™. The
system is aimed at professional users of Husqvarna products, in which connected
devices can be managed. However, the interface and its current features are more
focused on larger companies. Therefore, tree professionals such as arborists and
loggers have a limited reason to utilize Husqvarna Fleet Services™, as its current
graphical user interface and its features are not fully optimized for their specific
needs.

According to Husqvarna Group, there is a growing demand for an application more
tailored to the needs of tree professionals [1]. This study in collaboration with
Husqgvarna aims to explore the specific user needs of arborists and loggers, in an
app designed to suit their workday. These needs will serve as the foundation for a
specification of requirements and a design proposal for the application’s graphical
user interface.

1.1 Research Question

Presented below is the research question (RQ) that will guide the study:

RQ: What are the specific user requirements of arborists and loggers
in a mobile user interface?

Supported by the following sub-question (SQ):

SQ: Which valuable features can increase the adoption of a mobile user interface
for arborists and loggers?
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1.2 Stakeholders

In the following section, the primary stakeholders for the project are presented,
consisting of the university carrying out the study, the company requesting the
study, and the target group.

1.2.1 Chalmers University of Technology

Chalmers University of Technology, located in Gothenburg, Sweden, is the university
where the thesis was written, assessed and published on. The university provided
the supervisor, Thommy Eriksson, a senior lecturer in the field of interaction design
among others. Chalmers also provided the examiner Staffan Bjork, a professor in the
field of interaction design. The project was carried out on the Department of Com-
puter Science and Engineering (CSE) as the final course in the master’s programme
Interaction Design and Technologies. Courses from the programme such Interaction
design methodology (TDA498) Prototyping in interaction design (CIU176), Graph-
ical interfaces (DAT595), Information visualization (CIU187) and Open project in
interaction design (CIU235) were especially relevant for the project.

1.2.2 Husqvarna Group

Husqvarna Group is a Swedish company founded in 1689 [2]. The company is known
for its outdoor products such as robotic lawnmowers, chainsaws, and brush cutters.
Husqvarna offers a wide range of products to a variety of customers and users, from
individual homeowners who use an automower and a brush cutter for their garden,
to large corporations with multiple employees managing a complete fleet of Husq-
varna products. The thesis was written in collaboration with the department Lead
Engineers, Handheld RE&D and will be aimed towards tree professionals, primary
using handheld tools such as chainsaws, pole saws and brush cutters. The value
of Husqgvarna Fleet Services™ for tree professionals remains somewhat unclear, as
the service is primarily focused on customers using robotic lawnmowers and land-
scapers. Therefore, this study is of interest to Husqvarna Group in order to get an
understanding of what could enhance the user value for tree professionals.

1.2.3 Target group

The study will be aimed towards tree professionals, including arborists and loggers.
By identifying their user needs and translating them into concepts for the Husqvarna
Fleet Services mobile application, the goal is to enhance the value of the service for
them and potentially simplify their workdays. A deeper description of the target
group is provided in 2.1. Additionally, the concept also brings interest for other roles
within the organizations of tree professionals, such as managers and team leaders.
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1.3 Demarcations

This project is limited to identifying user requirements and developing an interactive
prototype of a mobile user interface, excluding specific user needs and development
for tablet or desktop interfaces. This limitation is primarily due to the project’s
scope, considering time constraints and the thesis size. The study will not specifically
target the current roles in the service, such as managers, technicians and operators,
primary since it is not currently adapted to companies in arboriculture and logging,
in which the organizational structure differs. To exemplify, it is not uncommon that
arborists run a one-person business, making the roles unnecessary. The study will
not address how the technical implementation of any potential solution would be
carried out.

1.4 Ethical considerations

The project will involve conducting interviews and handling sensitive data. This
will be done according to the General Data Protection Regulation (GDPR), which
is a privacy and security law that outlines requirements for collecting, storing, and
managing personal data for organizations within the European Union (EU) and
organizations outside the EU that target EU citizens [3]. The participants will be
informed about the collection, use, storage, and management of their personal data
through a consent form, which they will need to agree to prior to data collection.
To ensure the protection and privacy of the participants, all personal data will be
deleted within a month after the thesis has been approved and published.

Another potential issue that may arise among users and participants during data
collection is the feeling of being monitored while their tools are connected to the
service, which could lead to negative attitudes toward the project. According to
McParland & Connolly [4], if issues like this are left unaddressed, they could signifi-
cantly impact the relationship between employees and employers, leading to negative
attitudes and counterproductive behaviors. This is something the project group will
need to keep in mind, as the interviewees in the study include both managers and
employees.

In UX design, it is crucial to make both the product and its content accessible to
diverse user groups. Therefore, Web Content Accessibility Guidelines (WCAG) will
be utilized throughout the project to ensure accessibility. In short terms, WCAG is
an international standard, created by W3C, with the aim of establishing a unified
global standard for web content accessibility that meets the needs of individuals,

organizations, and governments [5]. These guidelines is further explained in section
3.3.3.
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Background

This chapter provides a more in depth-view to the subject, including an introduction
to target group tree professionals, fleet management systems, the already existing
system Husqvarna Fleet Services™, related studies and other related existing solu-
tions in the industry.

2.1 Tree Professionals

In the following section the target group Tree professionals is explained. This group
consists of two types of professionals: arborists, working in urban forestry, and
loggers, working within harvest forestry [6]. A common characteristic of the two
occupations is that both are physically demanding and often involve risks. This
demands trust in both their tools and team members to ensure safety and security.

2.1.1 Arborists

Arborists are tree care professionals and work primarily in urban forest systems,
such as parks and gardens [7]. Their main task is to maintain healthy forests by
overseeing the planting, pruning, and removal of trees. Expertise in tree biology and
diagnostic methods is essential for arborists in identifying hazardous trees and deter-
mining appropriate solutions [8]. The job demands significant physical strength and
dexterity, together with the ability to manage psychological stress during high-risk
tasks, such as climbing and falling trees [9]. Before starting a job, arborists are
required to perform a risk assessment to recognize potential risks [10]. In their daily
tasks certain equipment and tools are essential, such as climbing gear, protective
gear, communication devices, smart digital solutions, battery charges or/and fuel
refills, lubricants, cutting and maintenance tools, and of course chainsaws for height
and ground work [6]. When working at height, arborists use a specialized chain-
saw with a top-handle design. Typically arborists use a variety of tools and many
arborists are transitioning to battery-powered products [11].
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2.1.2 Loggers

Loggers play a central role in resource production and forestry [12]. For loggers, pro-
fessional tasks include tree felling, transporting trees from the stump to the delivery
point (skidding), and delivering them to mills. Additionally, they must recognize
risks associated with their work, such as identifying hazardous trees, and risks re-
lated to felling, delimbing, bucking, debarking, chipping, skidding, yarding, loading,
unloading, and transporting logs [13]. Unlike arborists, who earn their income by
maintaining the health, safety, and aesthetics of trees, loggers generate their income
through the sale of timber. This is typically achieved either by purchasing stumpage
(standing trees) from landowners, harvesting the trees, and selling the timber to a
mill, or by operating under a contractual agreement with a mill or landowner to
harvest their timber [12]. Certain equipment and tools are essential in their daily
tasks, including protective gear, communication devices, smart digital solutions, fuel
refills, lubricants, cutting and maintenance tools and the key petrol chainsaw, along
with other saws such as forestry cleaning saws [6].

2.2 Fleet Management Software

Fleet management softwares are computer-based softwares designed to facilitate
tasks related to managing fleets of motor vehicles [14] and equipment [15], often
operated by businesses, governments or organizations. The use of fleet management
software have increased significantly in the recent years [14]. The primary benefit of
a fleet management software is its ability to measure and enhance fleet performance,
ensuring efficient operation and maintenance [15].

2.3 Husqvarna Fleet Services™

Husqgvarna Fleet Services™ is a service provided by Husqvarna Group for profes-
sional landscaping and ground care businesses to manage their equipment [16]. Cur-
rently, users have access to a mobile and tablet application as well as a web plat-
form [17]. The only feature that differs between the platforms is the possibility
to scan a product code with the camera to add products when using the mobile
application [11]. Tracking sensors can be installed on any type of equipment, re-
gardless of whether it is a Husqvarna product [16]. However, the quality and detail
of the collected data from external equipment may be reduced. The sensors detect
electromagnetic fields from battery operated products and the rotational speed of
petrol operated products [18], allowing the system to track the machine usage in
engine hours, and calculate the amount of time until the next recommended service
appointment [16]. This enables users to set maintenance notifications, preventing
unexpected breakdowns. Shown in Figure 2.1 is the external Husqvarna Fleet Ser-
vices™ Machine Sensor that can be mounted externally on all types of machines and
shown in Figure 2.2 are the internal Husqvarna Fleet Services™ Machine Sensor that
currently can be mounted internally in some Husqvarna products.
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Figure 2.1: External Husqvarna Fleet Figure 2.2: Internal Husqvarna Fleet
Services™ Machine Sensor [19] Services™ Machine Sensor [20]

Maintenance can then be recorded in the digital service log within the application
[16]. The equipment can be tracked on the map in the app through the last known
position where the mobile device and a gateway was connected. The gateway is
required, typically mounted in a workshop or on a car, uploading data when products
are in an accessible range. The app shows machines current status, enabling remote
detection of potential issues. Husqvarna Fleet Services™ also provides users with
insights into their business, including details on which equipment is being used,
usage trends for different machine families over selected time periods, and the carbon
footprint. All data is downloadable and can be integrated into the user’s business
system. The robotic lawnmowers by Husqvarna come with built-in connectivity
from production and do not require an additional sensor [16]. However, most of the
product range does need an additional sensor to enable connectivity to the service.

Currently, the primary user group of Husqvarna Fleet Services™ are robotic lawn-
mower customers, followed by big landscaping corporations that own numerous prod-
ucts. Few arborists use the service, mainly because they tend to keep careful track
of their tools and are therefore not in need of an additional management system
[11]. There are three roles within the service that can be applied on users. Man-
agers, that have full access and can monitor the fleet, insights, manage settings and
add new users [21]. Technicans, taking care of machine installations, service logs,
maintenance, firmware updates and are having full access to functions regarding
machines and machine performance. Lastly, Operators, accessing machine status
and handling basic machine controls and error messages.

Shown below in Figure 2.3 and Figure 2.4 are screenshots found in Professional
products and services 2025 [21], a catalog published by Husqvarna AB (publ) in 2025
of the current Husqvarna Fleet Services™ application. On the left in Figure 2.3, the
Inventory Control page is displayed, where the user can view all equipment and their
quantities, as well as assign appropriate names to the equipment [21]. In the center,
the Tags page enables the user to categorize equipment, such as associating them
with teams or locations. On the Machine Location page to the right, the user can
navigate the map to find the location of the equipment when a connection last was
established between the gateway and the Husqvarna Fleet Services Machine Sensor.

7
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Figure 2.3: Husqvarna Fleet Services™: Inventory Control, Tags and Machine Lo-
cation [21]

In Figure 2.4, the Machine Statistics page is displayed on the left, where the user
is provided with data on engine hours and usage for each machine, as well as the
ability to create a more detailed workday log. In the center, the Service Querview
page provides the service history for each machine, making troubleshooting easier
and managing service reminders. On the right, the Connected Batteries page allows
the user to check the charging level, usage statistics, and battery health of equipment
equipped with Husqvarna Group’s connected batteries with built-in Bluetooth®.
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Figure 2.4: Husqvarna Fleet Services™: Machine Statistics, Service Overview and
Connected Batteries [21]
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2.4 Related Works

This section discusses studies related to the project, followed by a description of
existing solutions.

2.4.1 Related studies

The studies related to the project were executed in the United states and Ger-
many with a focus on how technological support is used among foresters in the two
countries. No evidence was found for any similar studies made in Sweden, or for any
studies focusing on how the insights could be applied to interaction design solutions.

The study conducted by Bettinger, et. al. [22], aimed to investigate how digital
technologies are used and could be used among foresters in the states of Alabama,
Michigan, Mississippi, New Jersey, and North Carolina in the United States. A digi-
tal survey was conducted and sent to foresters in the areas. The survey showed that
about 50% of private forest landowners do not use digital technologies to support
them with forest management. This was found to be due to lack of ease of use and
applicability together with concerns about cost and training. The survey showed
that foresters working for forestry organizations use digital technologies more often
to receive support in their management tasks. The desired technologies within this
group were smartphone applications, inventory systems and Geographical Informa-
tion Systems (GIS).

Wever et. al. [23], conducted an analysis of how smartphones and tablets are used
by German foresters in their profession. To address the growing adoption of digital
technologies and the lack of research to which extent mobile devices and forestry
related apps are used in German forestry a survey was conducted and sent out
during 2021 and 2022. The survey was sent out to private, municipal and state-
owned forestry companies. The findings suggest that state-owned and municipal
forestry companies are marginally ahead of private organizations in digitization,
which could be an effect of having better resources as a larger company. It is a
growing trend in digital support in German forestry, but training, education and
improved accessibility are needed to reach widespread adoption of digital platforms.

2.4.2 Existing solutions

Husqvarna Connect is an app for residential customers of Husqvarna products [24].
Similar to Husqvarna Fleets Services™ it is possible to gather products in the app. In
Husqvarna Connect the user can see operating hours and other data such as battery
status for battery products and fuel status for fuel products. The app contains
guides and manuals to ensure that customers have easy access to help. It also
gives notifications about errors and when it is time for service. Husqvarna Connect
shares many features with Husqvarna Fleets Services™ but with the advantage of
presenting guides and help, as well as the possibility to buy spare parts.

There are several related fleet management apps in addition to Husqvarna Fleet
Services™ and Husqvarna Connect. The german company Sthil has two similar
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applications, Stihl connected and My Stihl linked to their own chainsaws and ma-
chines. My Stihl is made for the residential user containing digital manuals of the
saved machines, step by step guides, and retail information [25]. Stihl connected
target tree professional and companies with large machine fleets [26]. In the app, it
is possible to get an overview of all machines and batteries and if they are connected
to a specific team. In addition, it is possible to view operating hours and mainte-
nance recommendations. By connecting a product by Bluetooth to a mobile phone,
the latest GPS position of the product is visible on a map. Through the app, the
user can connect with a retailer for further support. The app is primarily made for
Stihl products, but it is possible to connect machines from other brands as well, but
with less tailored functions. The Stihl apps have the advantage of using Bluetooth
instead of a gateway, which is used in Husqvarna Fleet Services™.

Arboreal offers several apps developed for arborists. Arboreal Tree Height uses Aug-
mented reality (AR) technology to enable tree height measurement [27]. It is also
possible to calculate the angle of tilt and canopy width of trees within the app. Ar-
boreal Forest is an app developed for more extended forest management [28]. The
app uses AR and LiDAR (Light Detection and Ranging) to measure different forest
parameters without the need for traditional tools, including measuring the diameter
and height of a tree, identifying wood species, and calculating the basal area and
trees per hectare in a forest. The key of these applications is that they use the
mobile phone camera to collect data. The Arboreal apps contain several features
that could be useful for arborists during planning and preparation.

Scannable is a company that has clients in different areas where climbing is involved
and Arborists are one of their target groups [29]. Scannable utilize NFC tags that
can be placed on climbing equipment. The tags can then be scanned with the
Scannable app to register that the equipment has been checked and is safe to use.
In the app, all climbing equipment with tags can be gathered and it is possible to find
information about when inspection is needed, together with information about the
products such as serial number and manufacturer. By using NFC tags, Scannable
enables easy inspection tracking which is an advantage compared to Husqvarna Fleet
Services™ where service of products is manually recorded.
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Theory

In this chapter, the theory with relevance to the study is presented. This includes hu-
man computer interaction and theory related to interaction design, such as usability,
design systems, accessibility and visual interface design principles.

3.1 Wicked problems

Apart from science, design addresses another type of problem, so called wicked
problems [30]. According to Rittel and Webber, a wicked problem has conflicting
perspectives which cannot be addressed accurately by using approaches of engineer-
ing or science [31]. In science, so called tame problems can be checked by other
qualified person. For wicked problems the solutions are neither true or false, but
rather good or bad, since the opinions and judgment of the often many different
interested stakeholders may differ. Wicked problems cannot be fully solved, but
can be managed using iterative and collaborative processes aimed at identifying the
common good [32].

3.2 Human Computer Interaction

Human Computer Interaction (HCI) concerns improvement of interaction between
computing devices and users [33]. The improvement focuses on more user-friendly
interactions and about being more adapted to the user’s needs and capabilities.
There is no precise definition of HCI, but the user should have a more central role
than the software or computer hardware itself. By integrating HCI into a design
process, the user experience design can be significantly improved, leading to more
effective, enjoyable, and satisfying user experiences.

3.3 Interaction Design theory

Below the design theory used in the study is described, including guidelines for
usability, design systems, accessibility, and visual interface design principles.
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3.3.1 Usability

Usability is partly defined by learnability, which refers to how easily a user can
understand and accomplish tasks when encountering a new interface or design [34].
Further, it refers to how efficient a design can be used once a user has learned
the design and how satisfactorily it is to use. Memorability and errors are also
components that are important in assessing good usability. According to Jordan
[35], usability is about giving users control over products that will improve quality
of life.

3.3.2 Design Systems

Design systems are collections of elements that embody a company’s or organiza-
tion’s digital identity and design principles [36]. The systems consists of predefined
and reusable components such as color palettes, typefaces, forms, and buttons to
create a uniform user interface. A design system enables collaboration between
different teams in an organization ensuring that everyone follows the same design
standards [37]. A challenge with design systems is to make them flexible enough
to be appropriate for diverse products [38]. Furthermore, a design system requires
updates to match the development of the products and to ensure that the system is
still relevant.

3.3.3 Accessibility

Accessibility in UX design refers to developing digital products or interfaces that
people with various disabilities can use, ensuring that interaction can be executed
effectively [39]. According to WHO (World Health Organization), 16% of the global
population is estimated to have various disabilities [40]. The environment and the
level of social acceptance influence the experience of different disabilities. By using
different guidelines and regulations when designing in digital environments, good
accessibility can be reached.

Web Content Accessibility Guidelines (WCAG) provides a collection of guidelines
to ensure accessibility for people with disabilities on the web [41]. The guidelines
are designed to help individuals with visual, physical, auditory, speech, cognitive,
language, learning, and neurological disabilities. WCAG is built on the four princi-
ples; Perceivable, Understandable, Operable, and Robust, which are further divided
into achievement levels, A, AA and AAA, where AAA is most accessible [42]. Tt is
common for organizations to strive for level AA [43].

3.3.4 Visual interface design principles

Humans have a powerful ability to process large quantities visual information by
recognizing patterns within it. This is advantageous to take use of as a designer, and
in the book About Face by Cooper et.al. [44] this knowledge has been considered in
their Visual Interface Design Principles, which describes how user interfaces should
be designed [44]. These principles are presented below:

12
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Convey a tone/communicate the brand

Interactive systems are increasingly becoming a way where customers experience
brands, therefore an interface should demonstrate the brand identity, without over-
riding the user goals [44]. A company should have a well-articulated brand promise
that matches the entire product line to be able to convey trust and offer a good
experience to customers.

Lead users through the visual hierarchy

In the process of designing sets of visual elements in an interface, it is important to
establish a hierarchy among the components [44]. Establishing a hierarchy enhances
the user’s ability to comprehend the interface and efficiently locate desired informa-
tion. Hierarchy can be designed by using basic visual details such as color, size, and
position. The most important element should be clearly distinguished from other
parts by being larger, and positioned above less important elements, together with
having a greater contrast in relation to the background.

Provide visual structure and flow at each level of organization

Visual elements can be placed in groups by using spacing and the same visual prop-
erties [44]. Groups are beneficial when elements share the same type of function
or present similar data. Grouped elements can be aligned to a grid, both vertical
and horizontal. A grid system can facilitate the creation of visual elements across
disparate interfaces, achieving a well-balanced composition that enhances user effi-
ciency. Additionally, the layout should follow a logical path, which is from top to
bottom, and left to right for Western users.

Signal what users can do on a given screen

It should be clear by looking at a visual design for the first time what functions a
digital interface holds. This is a principle of affordance, which can be achieved by
using icons and visual symbols to convey the user what the result will be [44].

Draw attention to important events

When the goal is to draw attention to a certain function or component, the use of
contrasting elements is fundamental [44]. It can be a contrast of color, size, and
motion. The two challenges with drawing attention are that it should not appear to
be manipulative or rude, along with not overriding the design system and experience
of the digital platform with exaggerative elements.

Minimize the amount of visual work

In the context of an interface, it is advantageous to reduce visual noise that de-
tracts attention from essential elements and information [44]. Visual noise can be
a weak visual hierarchy, use of too many colors, and intense colors. It can also be
unnecessary 3D renderings without information or crowding of elements.
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Keep it simple

Visual interfaces should aim for minimalism, with simple forms, few typefaces and
well-balanced color palettes [44]. By taking away visual elements it is possible to
see if their contribution was important for the design.

3.3.5 Color theory

Colors can evoke emotions and induce behaviors [45]. High saturation and color
contrast can trigger positive emotions as well as influencing cognitive processes linked
to color affordance. Color affordance refers to how certain colors imply functions or
meanings such as red being a signal for danger [46].

The choice of color palette and use of certain colors will affect the user experience
and accessibility of an interface [47]. Using colors based on scientific evidence can
improve readability and contentment compared to choosing a color palette based on

personal opinion. Color contrast is important to achieve accessibility according to
the Web Content Accessibility Guidelines (WCAG).
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Methodology

This chapter describes the methodology used in the study following the double
diamond process and motivations for why other methods connected to design studies
were not as relevant for the project.

4.1 Design process

This section explains the design process Double Diamond used in this study, as well
as the design processes Research through Design and Human centered design, and
why these were not used in the study.

4.1.1 The Double Diamond

Double Diamond is a design process represented by divergent and convergent think-
ing throughout the four phases: discover, define, develop and deliver, which is visu-
alized in Figure 4.1 [48]. The clear stages ensures that each phase is thoroughly ex-
plored in an efficient way before moving onto the next step. The process empathizes
making, testing and iterating in all stages, which makes it possible to discover un-
derlying problems early in the process. Double diamond is a user-centric method
that involves the users during the entire process with the aim to understand and
address user needs, and further collect feedback from them to evaluate how well the
solution fit their needs [49]. This is a suitable design process for the project to be
able to answer the research questions that are strongly connected to the needs of the
users. The importance of iteration in this project also argues for that the method
is suitable since iterating helps creating solutions that are more aligned with the
expectations and requirements of the users.
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PROBLEM Discover Develop Deliver SOLUTION

RESEARCH RESEARCH

Figure 4.1: The Double Diamond design process

4.1.2 Other processes and approaches

Research through Design (RtD) is an approach in which design practice is used as
research, and aims to change the current state of the world to a preferred state by
involving wicked problems [50]. RtD fits well with wicked problems because it is
more exploratory and fluid compared to scientific research [51]. However, double
diamond was chosen over Research through Design as the design process because
it has more structured steps with continuous iteration throughout the process [49].
Furthermore, double diamond emphasizes user-centered design by involving steps of
understanding and addressing user needs together with feedback from users, which
was critical for this project.

Human centered design (HCD) is another approach in which users have an active
involvement during the development of software applications [52]. The user needs
and requirements, as well as the context of use, should be understood during the
process to be able to achieve usability. Both Human centered design and Double
Diamond is user-centric and iterative design processes. However, Double Diamond
focuses on divergence and convergence in each phase which fits well into a project
involving ideation, prototyping and user testing [49]. Additionally, due to the access
and geographical distance to the users in this project this process would require
more time than the project time allows. Thus, the Double Diamond process is
better suited to guide this study and was chosen over HCD.
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4.2 Discover

In the discover phase of the study design reviews, literature review, semi-structured
interviews and observations were used to gather data from the user. These methods
are explained in the following section.

4.2.1 Design Review

A design review is a usability-inspection method in which a reviewer examines a de-
sign to identify usability problems [53]. The intention was to gather an understand-
ing of the current system and identify the biggest flaws during the first impression
of the system.

Another review method is a walkthrough, in which a designer goes through and
explains the system step by step [54]. The method is more time consuming than a
design review and requires that the designers involved plan the walkthrough, which
was not feasible for this project.

4.2.2 Literature Review

A literature review should highlight and summarize findings from previous research
associated with the subject [55]. It can be used to acquire knowledge of the topic,
and to be able to answer practical questions. It can also be used to gain theoretical
expertise, vital for the study. A literature review should further present what is
missing in current literature.

4.2.3 Semi-structured Interviews

Semi-structured interviews are often planned ahead in terms of a scheduled time and
location [56]. It is one of the most commonly used sources for gathering qualitative
data. In opposite, to an unstructured interview, semi-structured interviews are
based on a set of prepared open-ended questions, allowing further dialogue between
the interviewer and the interviewee.

Quantitative data collection methods, such as questionnaires, were not relevant for
this project. Instead, qualitative methods such as interviews were more suitable, as
they provide in-depth analysis, highlight differences in the overall picture, and can
offer evidence for change, all of which were essential for the project’s goals [57].

4.2.4 Observation

Observations can be used as a method when users cannot describe thoroughly enough
in an interview or when the environmental context has an effect on the study [52].
Observational studies can be done either direct or indirect. Direct observations
involve an investigator being present and taking notes during the task. Indirect
observation can be done by recording on video-tape, and analyzed afterwards as the
investigator is not present. The observer should attempt to be unobtrusive and only
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interfere with questions that are needed for clarification purposes. In this study,
direct observation was used primary since it would be too tricky to perform indirect
observations in such dynamic work setting.

4.3 Define

The define phase includes methodology for structuring the data gathered in the
discover phase and forming it into clear needs statements and a user requirements
specification.

4.3.1 KJ Method

The KJ method is used to systematically organize unstructured information on a
specific subject following a four step procedure [58]|. The first step is label making,
where data is collected, for example through fieldwork, and the findings are written
down on labels. The next step is label grouping, in which the designers carefully
interpret the meaning of the labels and group them together. So called, lone wolves,
without any significant association in meaning with the other labels, might become
key concept or can be merged into another group during a higher-level of label
grouping. Once about two thirds of the labels have been grouped, the designers
can start to create headers, one-line sentences summarizing the meaning of the
groups. The third step is chart making, using symbols to express the the following
relations among the objects: cause and effect, contradiction, interdependence, and
correlation. Lastly, the final step is explanation, which involves forming a clear
explanation of the chart, typically starting with a scenario of the problem. The KJ
method involves creative thinking which was suitable for the project. Further the
method is collaborative and allows diverse perspectives, leading to more innovative
and comprehensive solutions [59]. The method also ensures that the most critical
data is addressed thoroughly, which is important in user-centered design.

An alternative method is Thematic Analysis which is used to identify, analyze and
address patterns from qualitative data [60]. The method is divided into a six step
process. The steps involve getting familiar with the data and select quotes to be able
to identify recurring patterns. The method involves coding of the data that then
are organized into themes to be able to identify relationships. Models or diagrams
can be utilized to understand the relationships between themes to lastly be able
to develop a conceptual model that lays the ground for the answer to the research
question. Thematic analysis is a method similar to the KJ method that analyzes
qualitative data. Thematic analysis, on the other hand, is better suited for theoret-
ical conceptualization where a systematic method is needed to answer the research
question. In this project the research questions are dependent on a user requirement
specification and a prototype as deliverables, and therefore the KJ method is better
suited, and Thematic analysis was not used.
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4.3.2 Needs Statements

Needs statements concisely define the design problem and specify the necessary
changes in outcomes or conditions for resolving the problem [61]. It can be based on
data gathered from stakeholders, contextual research, and academic literature. In
this study, semi-structured interviews and direct observations serve as the primary
basis for the needs statements. The needs statements should define the type of
change that should occur without specifying how it should be achieved [61]. It is
important that the need statements are not too specific, as this may over-constrain
the design problem, but also not too broad, as that can make them too general to
effectively address the actual problem.

4.3.3 User Requirements Specification

The main purpose of a user requirement specification is to document the needs
and constraints gathered to guide the development of a system, consisting needs
expressed by the stakeholders [62]. This study incorporates user requirements, which
are high-level abstract needs based on the end users and stakeholders, typically
written in natural language. In contrast, system requirements, that are more detailed
and describe what the system should do, often written in formal language, are not
used in the study, as this study prioritizes understanding user needs rather than
their technical implementation. This user requirement specification is requested by
Husqvarna Group and is thereby one of the deliverables.

Alternative methods for defining user requirements, such as scenarios, personas, and
user stories, were not employed in this phase. Personas are fictive but realistic rep-
resentations of the users with a focus on their characteristics, needs, and behaviors
[63]. Scenarios are used to describe how users interact with a system in different
situations to identify user behaviors [64]. User stories are short and simple descrip-
tions of a feature written from the user perspective, focusing on the user needs and
desired outcomes [65]. The decision to not use these methods was primarily due to
the fact that these methods had already been used and created by Husqvarna Group
and were utilized by the project group in the initial phase to gain an understanding
of the users. Therefore, recreating them would have been both time-inefficient and
excessive for this project.

MoSCoW

The MoSCoW method is used to prioritize and make involved stakeholders under-
stand the importance of different requirements [66]. MoSCoW stands for Must have,
Should have, Could have, and Won’t have. Must have means that the requirements
are essential and if they are not delivered, the entire project will fail. Should have is
features or requirements that are nice to have if possible. Could have is also require-
ments that are nice to have but not as advantageous as the Should have. Won’t have
is not unimportant requirements but they will not be implemented in the scope. It
is rather requirements to add to a wish list, and that can be considered in a later
stage. In this project, MoSCoW was a good method to be able to understand what
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requirements to focus on when ideating and designing, and in the end bring the
most value to the users.

4.4 Develop

The following section describes the methodology used, including ideation methods,
prototyping, and usability testing, as well as motivations for methods that were not
used.

4.4.1 Brainwriting

Brainwriting is similar to brainstorming, but instead of expressing ideas verbally,
ideas are written individually and explored as broadly as possible before sharing
them [67]. This approach prevents individuals from being influenced by other par-
ticipants’ thoughts and ideas, as it is easy to be steered toward the same solution
path.

Brainstorming is another ideation method to come up with ideas and solutions in a
group [67]. The aim is to think as broadly as possible and come up with as many
unique ideas as possible, preferably wild solutions, where participants are encouraged
to think outside the box. Although brainstorming is widely used, research has shown
that brainwriting can generate approximately 40% more ideas than brainstorming
[68], therefore brainwriting was used in the study as the initial ideation method.

4.4.2 Crazy 8’s

The Crazy 8’s is a rapid sketching exercise designed to generate a wide range of
solutions to a design problem [69]. Each team member starts by folding a sheet
of paper into eight sections. A timer is then set for eight minutes, during which
participants quickly sketch one idea per section either filling all sections or stopping
when the timer runs out.

Role ideation methods such as Role Playing and Six Thinking Hats were also con-
sidered. However, since most of the requirements were common between the two
target groups, and given that the project team consisted of only two members, the
relevance of these methods was reduced. SCAMPER would have been a suitable
alternative for the project, as it is effective for enhancing existing concepts, which
in fact, Husqvarna Fleet Services™ is. Unfortunately, it is more time-consuming
and given that the ideation method was repeated for all the remaining requirement
groups, the quicker Crazy 8’s was used instead.

4.4.3 Prototyping

Prototyping and user testing, with the latter explained in 4.5.1, are crucial elements
of the iterative user-centered design process, enabling early refinement to ensure a
positive user experience and alignment with the designer’s intentions [70].
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Low fidelity prototyping is a widely used method for developing concepts in tradi-
tional two-dimensional user interfaces [71], and is used to enhance understanding
and advance design [72]. The method is valuable in the early phases of a project
and can be constructed without a large investment in time and money. One of the
use cases of a low fidelity prototype is to function as an initial step in proposing a
design approach for a user interface [73]. In this project, sketches generated during
the Crazy 8’s constituted as the low fidelity prototypes, as well as the wireframes.

A wireframe is a type of prototype, in the form of a rough visual outline of a proposed
application. It is focused on interaction flow and arrangement of elements without
exploring content or design [74]. It is a key step in the user-centered design process,
used to gather input and feedback from users before finalizing the design.

In opposite, high fidelity prototypes are interactive and have complete functionality
[73]. This type of prototyping rather addresses navigation and flow issues, but also
matching the design and user models of the system. With that in mind, high fidelity
prototypes require more time and resources, making them suitable for later stages
of the process when major design flaws have already been identified. The fact that
Husqgvarna Group already has an established design system with created mobile Ul
components in Figma, led to the project group rather focused on utilizing these,
which made it efficient to create high fidelity prototypes.

In this project, the software Figma was used for the majority of the prototyping,
additionally for structuring the data collection with the KJ method. It is a cloud-
based real-time collaborative tool for designers, covering tools from brainstorming
and wireframing to prototyping [75]. The prototyping functionality allows the de-
signer to add interactions to the elements in the design, allowing user testing of the
prototype on a mobile device, which was utilized in this study.

4.4.4 Design critique

A design critique involves analyzing a design and offering feedback on how well it
meets its intended goals [53]. One type of design critique is the standalone critique, a
session with the sole purpose of improving a design. This format generally includes
two roles: the presenter sharing the design, and the critique providing thoughts
and feedback on the design. This method was suitable in providing quick valuable
feedback from experienced and knowledgeable UX designers at the company.

Another method of receiving feedback is a focus group. The core element of a focus
group is the interaction between participants that can uncover deeper thoughts and
insights [76]. The method requires a group of 6-12 participants which for this project
was unfeasible, and therefore design review was chosen as the method instead.

4.4.5 Information Architecture mapping

The method Information architecture (IA) mapping is used to organize and structure
digital content within a system to be able to enhance usability [77]. TA mapping can
be done by displaying content within a system in a visual mind map structure where
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the relationships between elements is illustrated as arrows. The use of A mapping
can address navigation issues within the system and further ensure that the system
is intuitive and user-friendly.

Flow chart is another method for illustrating a system [78]. The method focuses
more on the different steps of decision within a system, using specific symbols to
represent different actions. A flow chart can be especially important in the process
of programming a system. This study focuses on the design and structure of the
application, therefore IA mapping is better suited.

4.5 Deliver

In the following section, the methodology used in the Deliver phase, such as user
testing and System Usability Scale, as well as reasoning for choosing these methods
over others.

4.5.1 User testing - Cooperative evaluation

Usability testing is a type of user testing and a research method that involves par-
ticipants representative of the target group to evaluate how effectively the product
meets the usability criteria [79]. The purpose of conducting usability testing is to
ensure that the product is useful, valuable, easy and satisfying to use for the target
audience while effectively helping them achieve their intended objectives. Cooper-
ative evaluation is a method that is proposed to be used in the rapid development
of products [80]. The user performs predefined tasks while thinking aloud. These
tasks are often centered around features of interest that the designer would like to
evaluate. The designer, knowing the prototype and its capabilities, acts as a mod-
erator during the session. This method allows the designer to get quick and direct
feedback on the design, while being cost-effective.

Validation test, which is another type of user testing, often conducted in the late
stages of the development phase was not as appropriate to use for this project. It
is designed to assess the usability of a product to confirm that previously identified
issues have been resolved and no new problems have emerged [79]. One objective
is to evaluate how all components of a product function together in an end-to-
end study, such as assessing all steps of a workflow. The validation test primarily
focuses on quantitative data, such as task completion effectiveness and error rates,
while also identifying the underlying reasons for poor performance. Unlike, the
cooperative evaluation, there is very little interaction between the participant and
moderator and thinking aloud is rarely used. This method could rather be used
in an even later stage, when a more complete system is developed than just an
interactive Figma prototype of the user interface design. One reason is that the
reliability of Figma in terms of running the prototype cannot be ensured, therefore
not comparable to running an actual system. Another reason is that qualitative data,
as gained from the cooperative evaluation is more useful at this stage. Consequently,
the cooperative evaluation is utilized for the user testing.
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Thinking aloud

One of the most straightforward methods to get information about participants’

internal process when using a system is the thinking aloud method [80]. The basic
principle is to ask users to verbalize their thought process when working on given
tasks [81]. The method is shown to be effective for identifying usability problems
in user interface design, especially in cases when the designers conduct the usability
test themselves, as it allows direct feedback from the users [80].

4.5.2 System Usability Scale

The System Usability Scale (SUS) is a commonly used standardized tool for mea-
suring perceived usability [82]. The usability scale was created by Brooke in 1986
and is a Likert scale, most often from 1-5, that consists of 10 items generating a
subjective assessment of the usability of a system [83]. Typically, the SUS is applied
after the respondent has used the system but before any discussion of the experi-
ence. It is the most widely used for the measure of perceived usability and is likely
to remain so [82]. Findings show that the SUS has excellent reliability and strong
concurrent validity in measuring perceived usability on various systems, including
mobile applications.

The scale is ranged from Strongly Disagree (1) to Strongly Agree (5) and below are
the items to be rated by the respondent.

Qq I think that I would like to use this system frequently.
Qs I found the system unnecessarily complex.
Q3 I thought the system was easy to use.

Q4 I think that I would need the support of a technical person to be able to use
this system.

Q5 I found the various functions in this system were well integrated.

Qg I thought there was too much inconsistency in this system.

Q7 I would imagine that most people would learn to use this system very quickly.
Qg I found the system very cumbersome to use.

Qg I felt very confident using the system.

Q10 I needed to learn a lot of things before I could get going with this system.

The SUS score ranges from 0 to 100, although it is not equivalent to percentage
[84]. According to a study by Sauro, the average score in 500 evaluations was used
to generate the distribution of all scores. Accordingly, a system with a score above
68 would be considered as obtaining above average usability, thus a score below 68
as below average. For a system to qualify in the top 10%, the average score would
need to be over 80.3 and scoring an average of below 51 would placing the system
in the bottom 15%.
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Another method for measuring usability is Single Ease Question (SEQ). The method
measures user satisfaction for individual tasks with only one question with answers
ranging from very difficult to very easy [85]. As the method is focused on single-item
measurements the full complexity of the system might not be captured. Therefore,
SUS will be used instead of SEQ in this project since it measures the overall usability
in a more efficient way than creating an SEQ for each function within the system.

Calculating the SUS Score

The positive statements have odd question numbers (1, 3, 5, 7 and 9), while the neg-
ative statements have even question numbers (2, 4, 6, 8 and 10) [86]. As mentioned
above the question score are ranged from Strongly Disagree (1) to Strongly Agree
(5). According to the formula, each score of a positive statements is calculated by
subtracting 1, while each score of a negative statement is calculated by subtracting
the score from 5. Finally, the the sum is multiplied by by 2.5 generating the SUS
Score from that participant.

SUS Score = ((Q1 — 1) + (5~ Q2) +(Q3 = 1) + (5~ Qu) + (@5 — 1)+
(5-Qs)+(Qr—1)+(5-Qs)+(Qo—1)+ (5— Qo)) x 2.5
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Planning

The project will follow the process of Double Diamond, explained in section 4.1.1.
Accordingly, the planning presented in this chapter follows the structure of the
phases: Discover, Define, Develop and Deliver [48]. Shown in Appendix A, is a more
detailed timeline for the project, presented in the form of a gantt-chart, as well as
the initially planned timeline, showing the differences of the planned timeline and
the actual timeline of the project .

5.1 Discover

The aim of the discover phase is to understand the problem, context and target
group of the study. Husqvarna Group introduced the initial problem statement and
therefore an initial design review of the existing system Husqvarna Fleet Services™
will be conducted together with a literature review to gain knowledge of the initial
state and the theoretical background. The research question aims to understand
what the user needs are for the target group, hence interviews and observations will
be held with arborists and loggers. The interviews will include questions to gain
understanding about the professions, habits, use of other systems, problems, and
wishes that can enhance their work situation. As an updated version of Husqvarna
Fleet Services™ will be released during the thesis timeline a second design review
will be conducted to gain understanding and identify improvement potentials.

5.2 Define

The purpose of the second stage is to define the scope of the problem together with
the user needs and requirements to understand what is most vital for the remainder
of the thesis. This will be accomplished by structuring the data from interviews and
observations using the KJ method, which will help identify themes and relations
among the expressed and observed problems. Needs statements will be used to
clearly and concisely define the design problem within the structured data from
the KJ method. A deliverable requested by Husqvarna Group for this phase is a
user requirement specification that outlines what the target groups needs in a mobile
application. Therefore, a user requirement specification will be created from insights
and knowledge gained from prior methods where each requirement will be ranked

with the MoSCoW method.
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5.3 Develop

After defining what the requirements are, the develop phase will begin with ideation.
First, brainwriting will be used to generate ideas. The Crazy 8’s method will be
utilized to further elaborate the ideas and create more defined concepts. The ideas
will then serve as the foundation for the wireframes, which will be created to obtain
a visual guideline for the following prototyping. A high fidelity prototype will be
designed in Figma with use of typography, colors and other visual elements from
Husqvarna’s design system. The first prototype will be examined by experienced
UX-designers to receive design critique and feedback for a second iteration. To get
understanding of the user value and intention of each page within the prototype, an
IA map will be created. Based on the design critique and IA mapping, elements in
the prototype will be refined, resulting in a second iteration.

5.4 Deliver

The prototype will be tested by the end-users to understand the user experience and
how well the solutions meet the user requirements. Product specialists at Husqvarna
Group will also test the prototype to receive valuable feedback around features that
might already have been a topic at the company. The test will be constructed
with tasks combined with questions. User testing will be used together with the
think aloud method to understand how the users complete a given task within the
prototype. The questions will give detailed information about the user experience
and the fulfillment of user requirements. Both the end-user testing and the product
specialist testing will end with an SUS-questionnaire to get data on the usability of
the system. After the conduction of user testing, a third iteration will take place to
solve errors and improve features resulting in a final design. Finally, encouragements
for future work will also be presented.
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Process and execution

The following chapter describes the process of the study and the execution of the
methodology used. The chapter is divided into the double diamond phases; Discover,
Define, Develop, and Deliver.

6.1 Discover

This section explains the process and execution of the design reviews, literature
review, interviews and observations performed to discover the thesis subject and to
collect data.

6.1.1 Design Review 1

To understand how the current system, Husqvarna Fleet Services™ as a mobile
and desktop application worked, individual accounts were provided by the company.
Navigating the Husqvarna fleet services as first-time users, insights were gained
about how the system is introduced to new users. The design review revealed that
the functionality of the system was not clearly communicated to the user through
the design. The starting page did not signal what the user could to, and neither did
it draw attention to any important events. Furthermore, functions did not work in
an expected way, since whenever clicking on a product, one was directed to the map
view instead of getting information about the actual product. This was discovered
for both the mobile and desktop application. Later during the project Husqvarna
launched an updated version of the app which will be explained in 6.1.4 Design
Review 2.

6.1.2 Literature Review

A literature review was conducted to gain understanding and knowledge about rel-
evant topics. The review concluded literature on the user group and the profession
of tree professionals. Further, research about related works and studies was con-
ducted to increase the awareness of the current situation. The literature review also
included relevant theories and methods to get a clear direction in the process of
the project. The literature review constituted the foundation for the background
of the project as well as contributed to gained knowledge about relevant topics for
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the project group. This gained knowledge made it possible to formulate a relevant
interview guide.

6.1.3 Interviews & Observations

This sections explains the interviews conducted and observations in the cases where
the opportunity to observe was possible. The interviews were conducted over a
period of two and a half weeks, during February and March, and used the structure of
semi-structured interviews. An interview guide was prepared based on the literature
review and former findings from Husqvarna about the target group, which is shown
in Appendix B. It covered the following areas: Work & Workday, Machines, Other
Equipment, Communication & Collaboration, Problems & Challenges, Digital Tools
and finally Important Information & Data. Prior to each interview the participants
were asked to sign a consent form allowing the project group and Husqvarna Group
to collect, use and keep the data until the project is considered finished by Husqvarna
Group. All participants agreed and gave consent for their participation in this study.

In total, as shown in Figure 6.1, nine interviews were conducted, where five of
them were arborists, and four of them loggers. Additionally, some participants also
worked part-time as educators within the field. The interviews were conducted
both in-person and digitally, depending on the travel distance for the project. A
maximum single-route travel time of two and a half hours were set, mainly due to
the limited data collection period within the time frame of the study. While out in
the field, five people were observed, three arborists and two loggers, where four of
them were interviewed. The other two in-person interviews were held in an office
environment.

Figure 6.1: Illustration of participant roles and the user study methodology applied
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The interviewees were all male, ranging from the ages of 28-67, with a mean age of 43
and a median age of 44. One women was observed, unfortunately an interview with
her was impossible. All interviewees except one were based in southern or middle
Sweden, where the exception operated in southeast Canada. All participants had
an established connection, contact, or collaboration with Husqvarna Group and had
prior experience testing and helping in terms of research and development related
to products within their field. They were primarily contacted through phone calls,
but also through mobile messages or emails.

During the interviews, it became apparent that the participants did not use the
existing Husqvarna Fleet Services™ partly due to lack of knowledge about the
system and partly because they did not find it valuable for their professions. The
participants saw the existing service more as something they would need to maintain
usage of without purpose, rather than something that would help them and simplify
their work. The participants communicated needs and wishes that would make
them use the system. Work related behaviors were observed and discussed during
the interviews, which were valuable to understanding the users.

6.1.4 Design Review 2

During the study, a new version of Husqvarna Fleet Services™ was released, with
an updated graphical user interface, therefore a second round design review was
conducted. The updated version has a more united graphical interface and gives
the expression of a modern and more elaborate application. Still, the functionality
and user-value for tree professionals remain unclear when walking through the pages
of the application. There are no significant differences in the functionality of the
app, and it still does not signal what users can do. The application continues
to be more tailored to serve larger companies with a large product fleet, where
it is more important to see an overview of the products rather than having more
product-specific solutions which could suit tree professionals. However, the new
update provided some design elements, serving as inspiration for the ideation and
prototyping.
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6.2 Define

The define section explains the process and execution of analyzing the data using
the KJ method and needs statement leading to the defining of a user requirement
specification.

6.2.1 KJ method

The interviews were transcribed and together with the observations gave insights
about the arborist and logger professions. It also provided information about prob-
lems and wishes. These insights were written on notes and organized into clusters.
Firstly, some larger main domains emerged containing many notes, together with
some smaller clusters with miscellaneous topics. The large domains were Additional
apps & Digital services, Battery & Charging, Communication, Planning, Small vs.
big company, Fleet services, Desired functions & features, Risks & Hazards, GPS
tracking, Service & Maintenance, and Chainsaws. These clusters were then divided
into more specific sub-themes.

The KJ method in Figure 6.2 shows the organized findings of the interviews and
observations, written on colored labels. The green color represents arborists, the
orange color represents loggers, and the blue color represents educators. Some of
the participants possess both an educator role and a role as a tree professional and
therefore have a multicolored label.
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KJ method of the data from the interviews and observations.
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The KJ method analysis contains information about the work of tree professionals
and their problems and wishes, both related to a digital service and more general
thoughts. To be able to formulate the needs statement, important themes and notes
were highlighted in blue, which is shown in figure 6.3. The most important areas are
marked with orange and consist of thoughts regarding Battery & Charging, GPS,
Identifying and Buying spare parts, and Theft. The decision of which themes were
the most important was based on which groups were the largest, as well as the
things that were stated as most important by the participants during the interviews.
All marked areas were brought to the following steps in the process, with the most
important themes highly prioritized.

Climbing Gear
Apps

Battery & charging Radio Hearing Protectors  [E:LIETELY Weather

Risk Assesment
Apps

Tracking Apps

Maps Husqvarna Coms Planning Outlier Risk Analysis

Communication Outliers
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Time/work estimation Outliers
Planning Apps
Mobile Phone Usage .
Price List Website Checking out the Place Small vs. Big - Smfall Company
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Tried Fleet, but do not use Show machine How the app should Inconsistent service Maintances is
it anymore data be easy
Throwaway
culture Connect-app
Buying Spare
Thoughts on the Service Parts
n )
Nop with Service
features having GPS on
products
Pro &
Have not used Fleet Service / residential
Services Other functions Service and Maintenance

should not
breakdown alerts Outliers

differ

Identifying spare

Self-responsibilit:
P Y parts Customer Climbing
weaknesses - expectations gear

Documentation Custo
. Loggers use Petrol Arborists use Battery mer
Trouble
Gollaboration Chainsaws Chainsaws contact
Fleet Monitoring
. Services employees

Fleet service app

outliers

Figure 6.3: Prioritized themes from the KJ method. Orange is the most important
themes, followed with the blue marked that was also interesting to proceed with.
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6.2.2 Needs Statements

Presented in the following section are the needs statements of the identified fea-
sible areas for this project, marked in orange and blue in Figure 6.3 above. The
presentation does not follow any order of importance or weighting among the needs.

Common Needs

The following common needs statements, applied to both arborists and loggers, were
created.

N1: Connectivity

Arborists and loggers require a built-in fleet sensor, providing information that is
accessible in the field, allowing them to operate efficiently without dependence on
digital connectivity.

N2: Machine Data

Arborists and loggers need to be able to monitor machine hours, fuel consumption,
engine temperature, vibration levels and track the lifetime of critical components,to
prevent unexpected breakdowns, maintain efficiency, and extend the lifetime of their
equipment.

N3: Machine Position Tracking

Arborists and Loggers need an efficient system to track their machines and saws
in real-time and alert them if any equipment is forgotten to prevent losses, reduce
downtime, and ensure all necessary tools are available.

N4: Planning

Arborists and loggers need help in estimating the duration and price of a job, helping
them avoid losing money on miscalculations.

Nb5: Preparations

Arborists and loggers need a system that helps them to prepare their equipment
before starting work, ensuring all machines are ready and in working condition.

N6: Protection & Theft avoidance

Arborists and loggers need a way to protect and lock their machines and reduce the
risk of theft to avoid work interruption and minimize costly losses.
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N7: Risks & Hazards

Arborists and loggers need help taking adequate breaks, and a way to digitally per-
form risk assessments. They need a way to check up on colleagues to ensure safety
and to be easily located in emergency situations.

N8&: Service & Maintenance

Arborists and loggers need a way to ensure consistent service and maintenance, in-
volving logging all service activities and track date of the last service. Helping them
to avoid unexpected stops and providing notifications when a machine needs service,
before potential breakdowns, and if something is not working properly.

NO: Spare Parts & Chain Identification

Arborists and loggers need a way to easily identify the spare parts required for
their equipment and the correct chains for their saws to simplify maintenance and
minimize downtime.

N10: Usabiliy & User Value

Arborists and loggers need a simple user-friendly fleet management system that
gathers all the equipment while being valuable for both small and large companies.

Arborist Specfic Needs

Apart from the common needs, specific need statements for arborists were also cre-
ated.

N11: Battery & Charging

Arborists need a dependable way to manage their batteries. This includes having
enough fully charged batteries ready before work, informing about the exact bat-
tery percentages, and separating charged from uncharged batteries. They should
also be able to distinguish personal batteries from others and maintain appropriate
temperatures on the batteries to sufficiently work with the battery products.

N12: Climbing Gear

Arborists need a system to ensure the safety of their climbing gear and keep track
of the inspection schedules, ensuring that all equipment is regularly checked and
maintained.
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N13: Customer Communication

Arborists need a way to communicate the expected results to customers, ensuring a
successful outcome for both parties.

N14: Tree Height Measuring

Arborists need a way to measure tree height in order to prepare how the job should
be executed.

Logger Specfic Needs

Finally, one needs statement specifically for loggers was created.

N15: Log Sales

Loggers need an easy way to check price lists for different wood types and measure
the log length, helping them to be cost-effective.
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6.2.3 User Requirement Specification

Based on the needs statements more concise and clear user requirements were con-
structed in form of a user requirements specification. This was one of the requested
deliverables by Husqvarna Group and was a helpful tool to have together with
the needs statements in the following ideation phase. This was a living document
through the process, meaning that it changed after its first version. However, the
first version, created in this stage consists of 51 requirements divided into 15 groups.
The following list presents the requirement groups, including the number of require-
ments each group contains:

R1 Connectivity (3 requirements)
R2 Machine Data (7 requirements)
R3 Machine Position (2 requirements)
R4 Planning (1 requirement)
R5 Preparations (1 requirement)
R6 Protection & Theft Avoidance (2 requirements)
R7 Risks & Hazards (3 requirements)
R8 Service & Maintenance (7 requirements)
R9 Spare Parts (2 requirements)
R10 Usability & User Value (11 requirements)
R11 Battery & Charging (5 requirements)
R12 Climbing Gear (3 requirements)
R13 Customer Expactation Comuncation (1 requirements)
R14 Tree Height Measuring (1 requirements)
R15 Log Sales (2 requirements)

The final version of the user requirement specification is explained and presented in
its totality in 7.1.
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6.3 Develop

This section explains the development of a prototype, including the process and ex-
ecution of the ideation, wireframing, design critique, information architecture map-
ping, and iterations of the prototype.

6.3.1 Ideation

Based on the findings from the prior data collection and data analysis, the ideation
methods Brainwriting and Crazy 8’s were used to generate potential solutions and
concepts fulfilling these needs and requirements.

Brainwriting

The first ideation method used was brainwriting. For each requirement group, three
minutes was used to individually write down ideas on paper. These ideas were then
passed on to the other member of the group to develop and add additional ideas
over a period of three minutes. Finally, the ideas were explained and discussed, and
if these discussions generated additional ideas, they were written down on the paper
as well. This process was executed 15 times, one for each requirement group to
generate as much ideas as possible. A showcase of the brainwriting on three of the
groups is shown in Figure 6.4.

R3 Machine Position R6 Protection & Thet Avoidance RII Battery & Charging

Figure 6.4: Brainwriting on the requirements within the groups R3 Machine Posi-
tion, R6 Protection € Theft Avoidance and R11 Battery € Charging.

The session ended with a selection of the most promising and feasible ideas. This
resulted in bringing 7 full requirement groups and parts from one requirement group
to the next ideation method. The following requirement groups were eliminated from
the process in this stage:

R1 Connectivity was eliminated since the ideas were related to improvements of the
connectivity system and the machine sensor rather than the application and its user
interface. R4 Planning was eliminated since the ideas were few and there are already
a lot of existing solutions related to planning of workdays on the market fulfilling the
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user needs. Part of the R7 Risks ¢ Hazards ideas were eliminated since they were
not related to a mobile application. R12 Climbing Gear was eliminated since the
already existing solution Scannable is fulfilling the user needs very well. In this case
a recommendation of a collaboration between Husqvarna Group and Scannable is
proposed instead. R13 Customer Communications and R1j Tree Height Measuring
were eliminated since the ideas were all connected to creating 3D-mappings of the
trees, which is far from the service Husqvarna Fleet Services™ and would be more
suitable as its own application.

Crazy 8’s

Based on the ideas generated during the Brainwriting, as motivated above the most
promising and feasible requirement groups were taken in to the next ideation method,
Crazy 8’s. For each requirement group eight minutes were used to generate up to
eight ideas on one paper. Some papers consist of less than eight ideas where lack
of time or ideas was the cause. The ideation resulted in 15 sheets filled with ideas
presented in its totality in Appendix D. Three of the groups are presented in Figure
6.5 below, showing a combination of sketched mobile screens and product doodles.

R3 Machine Position R6 Protection & Thet Avoidance Rl Battery & Charging

Figure 6.5: Crazy 8’s on the requirements within the requirement groups R3 Machine
Position, R6 Protection € Theft Avoidance and R11 Battery € Charging.

Using the same strategy as in the brainwriting, some ideas was prioritized for the
prototyping, mainly to narrow down according to the project scope. In this stage,
R15 Log Sales, containing the only logger specific requirements, was discarded as the
ideas for it was considered to be too far from the scope Husqvarna Fleet Services ™,
and would rather be suitable in its own application or service. The prioritization was
made by deciding what ideas were feasible within the scope of the project, as well as
clearly connected to Husqvarna Group, which is presented in Appendix D. The most
important needs stated in the interviews were also considered in the prioritization.
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6.3.2 Wireframing

Quick wireframes were created based on the ideas and sketches generated, firstly
to function as a brief visual guideline when prototyping, but also to evaluate the
potential layout before starting the following high fidelity prototyping. It partly
resulted in the idea of increasing the navigation bar to five tabs instead of the three
in the actual Husqvarna Fleet Services™, giving the application a better structure,
allowing the user to navigate more easily. Hopefully, also giving each tab a more
distinct purpose to make it easier for the user to know what to do in the app, as it
was discovered to be a problem in the current application during the design reviews.
The wireframes also created the base layout of the application, shown in Figure
6.6. The left screen is a product page where a big product imaged is displayed
together with widgets, presenting information such as GPS-position, machine data
and service information. To the right a product list is shown using cards to separate
each product and a horizontally scrollable menu for filtering the products.

-
D PAGE TITLE I:] I:‘ PAGE TITLE I:]
PRODUCT NAME [ Frert | [ Furer2 | [ Furers | [ FTeR
PRODCUT TITLE
PRODCUT TITLE
PRODCUT TITLE
PRODCUT TITLE
WIDGET TITLE
PRODCUT TITLE
PRODCUT TITLE
WIDGET TITLE
PRODCUT TITLE
WIDGET TITLE PRODCUT TITLE
PRODCUT TITLE
| | | ]

Figure 6.6: Wireframes of the product details page and the products list.
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6.3.3 Prototype - First iteration

The first iteration was about transferring the ideas from sketches, wireframes and
thoughts to a graphical representation. Husqvarna Group already has an established
design system, with components and styles, that were encouraged to use. Therefore
not much low fidelity prototyping was created apart from the Crazy 8'’s sketches and
wireframes. The reason behind this is that since the components and design system
already was established there was not much to gain from it, and it was recognized
that it would be more time consuming than what it would bring value to the project.
Shown in Figure 6.7, the first iteration features a navigation bar consisting of five
main tabs, each described below.

Dashboard Machine details : Position

Data updated: 4 min ago Peter's 540 * Does not work
HUSQVARNA 540i XP

Active products
Used in the last hour

Peter's 540
HUSQVARNA 540i XP® ® 75% )
Jonképing
[ | Peter's 535 Brush Cutter X
@ B HUSQVARNA 535IRXT® © 97% BEE

KALGARDEN

Battery overview Battery
75%

Pinned batteries.
75% 100% 97%
peters Peler’s Peer's
Battery 1 Battery 2 Battery 3

Peter's Battery 1

Machine Position

The machine is
underperforming.
clean the air filter

Active: 2 min ago

Roseniund

Products (14)

Peter's 540

Home *4 min ago *4km
Equipment list e .

Chaose your active equipment st

@ Peter's Arborist Equipment

Susanne’s 550-1
C—EE Home *Now + 4 km

Machine data

O Peter's Landscaping Equipment Engine hours & RPN per day

88 = & A 88 (=) 88 =] & X

Dashboard Products Position Service Dashboard Products Position Service 7 Dashboard Products Position Service

Figure 6.7: Figma Prototype - Iteration 1.

Dashboard - the page that the user arrives at when entering the application, except
if it is the first time using the application or if the user needs to log in. This is a
customizeable page, in which the user can add widgets of their choice to best adopt
it for their needs. The idea is that it should provide quick information, such as a
widget of the last used product, a battery percentage overview of pinned batteries
or a high priority service overview. There is also a widget for equipment lists where
the user can activate a list containing products they usually bring on different jobs
to enable reminders for sets of products.

Products - displaying all connected products in a list view. Here, the user can
filter, sort, and search for specific products. This is also the place to add a new
product in the app. When selecting a product in the list, the user arrives to the
specific machine details page, shown in the middle of Figure 6.7. This page gives an
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overview of all information related to the specific product, such as position, machine
data, what battery that is connected, errors, and service information. There are also
details about the batteries which is similar to the machine details, but additionally
provides information about battery level and battery capacity. Additionally, there
is an option to add labels to each battery, which can help the users separate the
batteries from each other in the working environment and get a clear overview in
the app.

Position - providing the geographical position of every product through a map view,
shown to the left in Figure 6.7. The user can select a specific product to get more
detailed information, including address, coordinates and a shortcut for directions.
There is also an option to lock/unlock a product on the position page or in machine
details.

Service - displaying all connected products in a list view, but more focused on
service and maintenance on the products. In this page, the user can filter on service
priority, as well as sort on the last and most current serviced products. When
selecting a product, the user arrives to the product’s specific service page getting
more detailed information related to service and maintenance. It also allows the
user to log service or maintenance activities or access spare parts. The spare parts
page consists of exploded views of the specific product where it is possible to find
the article numbers of all spare parts.

More - gathering information related to the user profile and its team. It also pro-
vides the settings page, legal information, news and the option to log out from the
application.

6.3.4 Design critique

During a 30 minutes session, the prototype was reviewed by two experienced UX
designers from Husqvarna Group. They provided valuable insights before the next
iteration of the prototype. One of the most important takeaway from the session was
that having three similar list views on the products, position and service tabs could
be confusing for the user. Furthermore, design system deviations were discussed
as well as if there might be too many features within the prototype. Finally, some
already existing features and solutions on other Husqvarna services were explained
to us, such as Husqvarna Service Hub where retailers can search and find spare parts
for products, and how we could take advantage of and inspiration from them in the
prototype.
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6.3.5 Information Architecture mapping

The insights gained from the design critique session about thinking through each
page once more, what the intention is and what value it brings the user, resulted
in creating an IA map. The reason was to get a better overview of what the user
achieves in each page and how the structure and the user flow in the prototype could
be improved.

The TA map, shown in Appendix E, was created in FigJam using boxes for each
action that the user can take on each page, and arrows indicating the connection
between the actions, visualizing the user flow. In the A map it became clear that
the service page was unnecessary for the application since the pages and functions
reached from it were also easily and intuitively reachable from the product page.
The battery and error widgets on the product details page were also found to be
unnecessary, since they were duplicates and could already be reached on other pages.
These findings were marked by using red boxes in the IA map. The method provided
a valuable overview of the prototype and functioned as a framework for the changes
in the second iteration of the prototype.

6.3.6 Prototype - Second iteration

The second iteration was about thinking through the prototype, ensuring that the
features in the prototype fulfill the user needs as intended. One of the main changes
was combining the products tab with the service tab, reducing the amount of pages
and thereby the amount of lists, to make the application easier to understand, and
reduce confusion between otherwise similar looking pages. This implied a change
in the navigation bar, shown in Figure 6.8. Additionally, the former more tab was
renamed to profile to better represent what the user can expect when pressing it.

Figure 6.8: Changes in the navigation bar from iteration 1 to iteration 2.

Within the product page in product details, some changes were implemented, such
as the battery, error and service & maintenance widgets. The error widget was
excessive due to the service & maintenance widget on the same page, taking the
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user to the same destination, and was therefore combined into one widget as shown
in Figure 6.9. The battery widget was discarded from the page since discussion
regarding what value it would bring to the user was vague and uncertain.

Battery Errors
75% e3
The machine is
underperforming, Service & Maintenance
. ® Service Oh Air filter 30 h Spark plug 16 h
Peter's Battery 1 clean the air filter
3 Overheated Let the product cool
Chainsaw down. ‘&
Service & Maintenance
Last Service: 2025-02-04 Service Service required to ﬁ
Chainsaw maintain functionality
30h 50h 16h
Air filter Spark Plug Service

Figure 6.9: Changes in the Product details page among the widgets.

The equipment list selector on the dashboard page previously used radio buttons.
After discussions during the design critique, it was changed to check boxes, allow-
ing the user to have multiple equipment lists active instead of just one. This is
because the user might bring multiple sets of equipment to a job or have another
planned job immediately after. Another change made on the Dashboard was the
Battery Overview. As shown in Figure 6.10, it was restructured vertically instead
of horizontally, allowing the widget to contain more than three batteries.

Battery overview Battery overview
Pinned batteries Pinned batteries
0y 0, 10,
7 190/’ 97% E Peter's Battery 1 75%
‘ Peter's Battery 2 100%
Peter’ Peter’ Peter’ .
e, B e @ reerstattery 3 o7%

Figure 6.10: Changes in the Battery Overview widget on the Dashboard page.

On the spare parts page, a tab for consumables was added, with the intention to
gather parts that often have to be changed, such as chains. With that in mind, it
was placed as the first tab on the page, since it is reasonable to assume that it would
be the most regularly visited.
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6.4 Deliver

This section explains the process and execution of the end-user, and product spe-
cialist testing together with changes made in the third iteration of the prototype.

6.4.1 End-user testing

Conducting the end-user tests began with inviting the interviewees who participated
in the in-person interviews to also participate in an end-user test. Each test were in
the form of a cooperative evaluation, lasted for about 45 minutes and was structured
around a series of tasks, which were to be executed by using the interactive prototype
on a mobile phone. The tasks were divided into four groups: Products, Position,
Profile, and Dashboard, one for each tab on the navigation bar in the prototype. The
tasks could be to find a certain feature or page, or to add information. Every task
had related follow-up questions such as "What information is this page providing?",
"Is this information useful?", "Would you have used this function?", to get insights
about how well the intention of the functionality was achieved. The test guide i
shown in its entirety in Appendix F.

During the test, participants expressed that the position page and its features, with
additional reminder options, is important and the most wanted feature within the
app. The participants appreciated notifications, but said that it is important to
decide by themselves what reminders they want and possibly if they can decide
what time of the day they get reminders of things such as charging. The service
page was addressed to have good information, but some participants were uncertain
if they would manually add service tasks in a long-term perspective. However, all
participants appreciated the spare part details page and thought it would simplify
their work days when that functionality was easily accessible. The participants
thought that the battery label solution fulfills the user need of being able to separate
the batteries among each other. The equipment list was appreciated by the majority
of the participants, but there were some thoughts about being able to manually
check off things on the list before work. Further, some participants stated that
they usually bring all their equipment every day and would not have any value in
the solution, while some participants explained that they have a lot of variation in
job tasks and would therefore have value in this solution. There was a wish from
some participants to be able to see the products of colleagues in the app, as well
as be able to connect the user account with other small companies if they often
work together. Machine data was considered useful and interesting to have. One
participant expressed a wish to see what cutting equipment is actually mounted on
each saw in the app to make it easier to know what to buy when new equipment is
needed. The dashboard was appreciated, mainly because of the possibility of editing
it to make it more personalized. It was important for the participants that they can
trust the system, that the data is updated and that the information is accurate,
otherwise they thought that they probably would stop using the app.

The user requirement specification was ranked with the MoSCoW method, where
the most important themes were ranked as must-haves. To confirm if the must haves
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were still the most important, the participants were asked about the features that
were created to fulfill these requirements, as well as features based on lower rankings.
The following features based on both must-haves and should-haves were stated as
the most valuable by the end-users:

o Real-time position tracking of products

o Reminders when forgetting products or losing products
o Theft prevention

 Identification and purchasing of spare parts

o Display of exact battery level and battery health status
e Separation of batteries

After all tasks, the participants were asked to answer the SUS-questionnaire, shown
in 4.5.2. This revealed that the average SUS score was 90,625 out of 100, indicating
that the usability of the system is clearly above an average system, according to
the study of Sauro [84] mentioned in 4.5.2, and suggests that the usability of the
designed user interface is good. The result indicates that the structure, layout, and
general design do not need as much refinement as some of the functions mentioned
during the test. Shown in Table 6.1 is the responses and score from all participants.

Table 6.1: SUS scores from the end-user testing

Partipant | Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI10 | Score
1 5 4 4 1 5 4 5 1 4 1 80

2 4 2 5 1 4 1 5 1 5 1 92.5

3 5 1 5 1 bt 1 5 1 5 1 100

4 5 1 5 1 3 1 5 1 3 1 90
Average 90.625

Finally, the participants were asked a set of general questions, focusing on extracting
the general thoughts and impressions of the prototype from each participant. All
participants thought that they would use the app regularly and that it would make
their job days easier. The participants said that they felt the app was well suited
for their professions.
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6.4.2 Product specialist testing

The product specialist testing was conducted, also in the form of cooperative eval-
uation, with five employees at Husqvarna Group, specialized in handheld products,
containing relevant knowledge of the features and use of Husqvarna Fleet Services™.
The test was based on the same guide as for the end-user testing and took about 45
minutes per person.

During the tests, it appeared that the dashboard was appreciated due to the pos-
sibility to edit and personalize. The last active products widget on the dashboard
on the other hand seemed unnecessary for some of the participants. The equipment
list was unclear to some of the participants because they felt they were directed to
an edit mode of the lists. On the product page for the machines, the lock/unlock
button appeared to be confusing and it was not clear to the majority of participants
what the functionality of it was. On the machine data page, some participants
said that it was hard to understand what the high, optimal and low intervals were.
The service page was appreciated because it gathers all service related things that
a user could need in one place. Some additional comments about service were the
importance of being able to solve the errors in the app and that the app could pro-
vide a maintenance schedule. Further, all participants thought the spare parts page
fulfilled the user need of easily finding spare parts. The concept of having colored
labels for batteries was valued by the participants, but with one comment about that
the serial number of the battery should be visible on the page to not mix up the
physical batteries while labeling in the app. The precise health of the batteries on
the battery page seemed unnecessary, and some participants believed that it could
mislead users. The participants were positive about the position feature and the
possibility of receiving notifications when forgetting equipment.

The test also included a SUS-questionnaire that was answered at the end of the
session. The average SUS score was 80.5 which indicates that the usability of the
system is above average, and therefore suggests that the prototype has good usability.
The answers and scores from the participants are shown in Table 6.2.

Table 6.2: SUS scores from the product specialist testing

Partipant | Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI10 | Score
1 3 4 4 1 4 3 5 2 4 1 72.5
2 4 5 1 4 1 5 1 5 1 77.5
3 4 3 4 2 4 2 4 2 3 2 70

4 4 2 5 2 4 1 5 1 4 1 87.5
5 5 2 4 1 5 1 5 1 5 1 95
Average 80.5
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6.4.3 Prototype - Third iteration

The third iteration based on the feedback from the user testing entitled a series of
changes, mostly minor ones such as clarifying certain features. On the dashboard
page, the active products widget was removed as a default widget and instead placed
among the addable widgets when editing the dashboard. The use case for it was
discovered to be unclear and only a few participants saw a potential use of it. One of
the biggest changes was adding a checklist feature for the equipment lists, meaning
the user could check off products before going out in field, or when packing up for
the day as it were discovered to increase the value of that feature.

Another rather big addition was that the former locked /unlocked button was changed
to block/unblock, instead functioning like blocking a credit card. The intention is
to be used less frequently, in particular for when losing a product or in case of theft.
This would avoid the products relying on an app connection with a more frequently
used lock/unlock feature, that potentially could be a moment of irritation. To high-
light the seriousness of blocking a product a page for blocking products was created,
in which the user would need to insert a pin code making it more secure, together
with giving the user a caution reminder informing the user of the consequences of
blocking a product.

In the product’s page, another variant of the add sensor button was created to replace
it when all possible sensor are added. It would then just say sensors, informing the
user that sensors can be managed by pressing that button. Additionally, a feature
of manually adding the current cutting equipment of products, such as the guide bar
and the chain was added. It was found to simplify the process of buying consumables,
when not having access to the physical product.

For batteries, as shown in Figure 6.11, the status & health widget was changed.
Firstly, the time estimation was changed to the date of the first use, since the
battery time is very dependent on what product is being used, thereby an unreliable
estimation. Furthermore, the age of batteries was found to be an interesting fact
for the users and was therefore more relevant here. Additionally, the former charge
capacity radial progress bar was changed to be named battery health, as it was
considered to be more descriptive of the actual function. The exact percentage was
changed for the statuses; bad, okay, and good, since it might be too revealing to
provide the exact percentage to the user. It was also discovered that when adding
a label to a battery, it is relevant to see some type of identification of the specific
battery. Therefore, the serial number was added, making it possible to add a label
to a battery, ensuring that it is the same product that is in front of them, as it is a
risk of mixing batteries since they might be of the same or a very similar model.

Finally, on the service & maintenance page, the possibility of accessing the mainte-
nance schedule was added to encourage the user to do regular maintenance on their
products, and since it can be helpful to look at in case of errors.
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Status & Health Status & Health
Can last for about 3 h and 14 min of use. First used in 2023-04-18
Capacity: 4.0 Ah —_— =N Capacity: 4.0 Ah
5% 51% Type: Li-lon 75% Bad /,3 J Type: Li-lon
Voltage: 36 V w Voltage: 36 V
Battery  Charge capacity Battery level Battery health

Figure 6.11: Changes in the Battery Status & Health widget on the Products page

for batteries.
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Results

The results of this study consist of two deliverables. Firstly, the user requirement
specification clearly defining the needs of arborists and loggers in a mobile applica-
tion. Secondly, the prototyped interactive user interface in which features are added
and the existing user interface is redesigned to fulfill these requirements.

7.1 User Requirement Specification

The final user requirement specification consists of 54 requirements divided into 15
groups based on the needs statements presented in 6.2.2. These are referred for
example as R1 Connectivity, containing a bunch of related requirements that are
referred to as R1.1 and R1.2 etc. The user requirements specification, together
with an explanation of its structure, is presented below and in table 7.1.

Ten of the user requirements were arborist specific, including requirements related to
battery, climbing gear, customer communication, and tree height measuring. Only
two logger specific user requirements were identified which regarded log sales. The
other 42 requirements were identified as relevant for both user groups. Four of the
requirements were added after the user tests, as new needs and wishes appeared,
and these were considered important to be able to meet the user needs.

The type of requirement was set as either functional or non-functional in the user
requirement specification and each requirement was ranked using the MoSCoW
method. The method was used to decide which requirements that the application
must have, should have, could have, or won’t have. There were no requirements
that were ranked as won’t have. Most of the requirements are ranked as should
have, and a few are ranked as could have. The requirements ranked as must have
were decided based on the largest clusters from the KJ analysis and what the user
expressed as most important. The must have requirements were prioritized during
ideation and prototyping, even though requirements ranked as should have also were
implemented into the ideation and the prototype. The final prototype presented in
the following section 7.2 is considered to fulfill 30 of the user requirements, while
the existing Husqvarna Fleet Services™ is considered to fulfill 11 of them.
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The user requirement specification follows the structure of a five column table with
the following column headers:
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1.

Reference - giving each requirement a specific identification to simplify work-
ing with and referring to the requirements. The references follow the structure
of "RX.Y", where the R is indicating that it is a requirement, followed by the
number X representing the requirement group, and the number Y to represent
the specific requirement within the group. For example, R1.1 referred to the
first requirement related to Connectivity.

User - clarifying if the requirements is for arborists (A), loggers (L), or a
common requirement among both of the user groups (A & L).

Requirement - the user requirement itself.

. Type - specifying whether the requirements is functional (F) or non-functional

(NF), in other words, if the requirement describes what the system should do
or how the system should do it.

Rank - prioritizing requirements, using the MoSCoW method, both to sim-
plify the ideation phase and to know Husqvarna Group for future work within
the area. Thereby each requirement either received a rank of Must Have,
Should Have, Could Have or Won’t Have.

Fulfilled - specifying if the requirements are considered to be fulfilled (X) by
the final prototype.

Marked in gray - specifying the requirements added later in the process.
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Table 7.1: User Requirement Specification

Ref. User Requirement Type | Rank | Fulfilled

R1 Connectivity

R1.1 A & L | the machine’s functionality must NF Must X
not rely on the application or its
connection

R1.2 A & L | the user must have information NF Must
accessible in the field

R1.3 A & L | the machine sensor should be F Should
built-in the machine

R2 Machine Data

R2.1 A & L | the application must provide F Must X
machine hours of each machine

R2.2 A & L | the application should provide the F Should
fuel consumption of each machine

R2.3 A & L | the application should F Should
communicate the vibration levels

R2.4 A & L | the application should communicate F Should X
the lifetime of the spark plug

R2.5 A & L | the application should communicate F Should
the lifetime of the fuel filter

R2.6 A & L | the application should alert the F Should X
user when the air filter is dirty

R2.7 A & L | the application should alert if the F Should X
product is overheated

R2.8 A & L | the application should F Should X
communicate the cutting equipment
attached to the saw
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Ref. User Requirement Type | Rank | Fulfilled

R3 Machine Position

R3.1 A & L | the application must track the F Must X
position of the machines in
real-time independently of the
connection to the owners mobile or
getaway

R3.2 A & L | the application must alert the user F Must X
if any equipment is forgotten on the
way to or from field

R4 Planning

R4.1 A & L | the application could help the user F Could
to estimate the duration and price
of a job

R5 Preparations

R5.1 A & L | the application should encourage F Should X
and help preparation of the
equipment before work

R6 Protection & Theft Avoidance

R6.1 A & L | it should be possible to block and F Should X
unblock the products wihtin the
application of the product itself

R6.2 A & L | the application should reduce the F Should X
theft risk of the products

R7 Risks & Hazards

R7.1 A & L | the application should help the user F Should X
to take enough breaks to be able to
execute the work safely

R7.2 A & L | the application could help locating F Could
the users in emergency situations

R7.3 A & L | the user could be able to digitally F Could

make a risk assesment
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Ref. User Requirement Type | Rank | Fulfilled

RS Service & Maintenance

R8.1 A & L | the application must provide the F Must X
last service date of the product

RS8.2 A & L | the application must log all service F Must X
activities of each product

RS8.3 A & L | the application must encourage and F Must X
help the user to make consistent
service of the products

RS8.4 A & L | the application must notify the user F Must X
when and before the product needs
service

RS8.5 A & L | the application should alert the user F Should X
if a product is not working properly

RS.6 A & L | the application should recommend F Should
frequently bought things and where
the closest retailer is located

R8.7 A & L | The application could alert the user F Could
before upcoming breakdowns

RS8.8 A & L | The user could be able to solve F Could X
errors within the application

R8.9 A & L | The application could provide F Could X
maintenance schedules

R9 Spare Parts

R9.1 A & L | the user must be able to identify F Must X
the spare parts needed in the
application

R9.2 A & L | the user should be able to identify F Should
the right chain in the application
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Ref. User Requirement Type | Rank | Fulfilled

R10 Usability & User Value

R10.1 A & L | the application must be user F Must X
friendly

R10.2 A & L | the moments of irritation within NF Should X
the application should be reduced

R10.3 A & L | the application should be easy to NF Should X
start using for the first time

R10.4 | A & L | the application should be as simple NF Should X
as possible

R10.5 | A & L | the application should be easy to NF Should
enter everytime it is used

R10.6 A & L | the application should allow F Should X
assigning roles to employees

R10.7 | A & L | the application should be valuable NF Should
for small and large businesses

R10.8 A & L | the application should allow for F Should X
personalization

R10.9 | A & L | the application should gather as F Should
much of the functions as possbile in
one application

R10.10 | A & L | the application could gather all F Could
products used during the workday

R10.11 | A & L | the application could notify the F Could

user about new products, updates
and campaigns
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Ref. User Requirement Type | Rank | Fulfilled

R11 Battery & Charging

R11.1 A the application or the battery must F Must X
display the exact battery level

R11.2 A the application or the battery must F Must X
display wether it is charged or
uncharged

R11.3 | A the application or the battery F Should X
should encourage the user to have
charged batteries for the workday

R114 | A the application or the battery F Should X
should state the battery owner

R11.5 A the batteries should be in operable NF Should
temperatures at all time

R12 Climbing Gear

R12.1 A it should be possible to keep track F Should
of the inspection of the climbing
gear in the application

R12.2 A the application could be compatible F Could
with personalized climbing gear

R12.3 A the application could allow F Could
personalization of the climbing gear

R13 Customer Communication

R13.1 A the application could help F Could
communicating the expected results
to the customer

R14 Tree Height Measuring

R14.1 A the application could enable the F Could
user to measure tree height

R15 Log Sales

R15.1 L the application could provide price F Could
lists for different wood types

R15.2 L the application could enable the F Could

user to measure log length
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7.2 Final Design

The final design featured a user interface with four main tabs in the navigation bar,
forming the structure of the presented below. Using the prototype mode in Figma,
the prototype was created to be interactive, thus it is possible to open the prototype
on a mobile device to the best extent replicate an actual mobile user interface, which
was especially useful for user testing purposes.

7.2.1 Dashboard

The dashboard, shown in Figure 7.1, is intended to include the most important infor-
mation that the user wants to access quickly, such as the battery level and products
in need of urgent service. Specific batteries can be pinned to the widget, but when
pressing the widget, the status of all batteries is available. Furthermore, it gives a
hint about the battery label color, which is further explained in section 7.2.2. The
status of when the data in the application were last updated is presented in the top
of the interface, informing the user about the relevance of the data in the app. The
intention is to potentially avoid disappointment of the data not corresponding to
the reality because of the update frequency. From the dashboard the active equip-
ment list can easily be changed, a deeper explanation on that feature is presented
in the following section. The edit pen in the top right corner, allows the user to
personalize the dashboard to their role or profession, fulfilling R70.8. The user can
rearrange the order of the widgets, remove, edit and even add others that might be
more relevant to them.

Dashboard Edit dashboard Edit dashboard

Data updated: 4 min ago (-] ]
Baitary overviow Add more widgets to dashboard

Battery overview

@ reerseaten
Pinned batteries

‘ Peter’s Battery 2

Medium priority service
g Peter's Battery 1 P‘e‘:el s B,a‘fe’j “ 3
@ reterssaten3
é Peter’s Battery 2 Pf::ezs.B‘a!tcrf 2
)

'Equlpment list

Chaose your activo eculpmentlist

g Peter's Battery 3
Machine data

@ Peter's Arborist Equipment
Equipment list

Choose your active equipment list (O Peters Landscaping Equipment

0 Peter's Arborist Equipment —)
High priority service
O Peter's Landscaping Equipment
I Active products

Usadintha st hour
Susanne’s 535 Brush Cutter
4061 Peter's 540

High priority service
'JB HUSQVARNA 5401 XP® @ 75%

Susanne’s 550-2

Ride-On Mower 2 156 ¢

Last Service: 2024-02-04 \ 1 Peter's 535 Brush Cutter

“ k@ HUSQUARNA 535RXT® © 97%

Susanne’s 535 Brush Cutter
Last Ser 2024-06-12

Add more widgets to dashboard
Peter's 5&]0

B8 [ & 2 B8 =] & 2

Dashboard Products. Position Dashboard Products Position Profile

B8 S &

Dashboard Products Position Profile

Figure 7.1: Dashboard in the final design.
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Equipment Lists

Accessible from the dashboard is the equipment lists, apart from selecting the active
ones on the dashboard widget, the user can also move further in to the equipment
list page. The first page, shown to the left in Figure 7.2, contains all the equipment
lists created, together with a button for creating new lists. Located at the top of
the page is an informational toast notification explaining the feature of equipment
list to the users. Pressing a list on this page directs the user to the check off page,
in which the users can control that all equipment within that specific list is packed,
prepared and charged, fulfilling R71.3 and R5.1. Lastly, the user can also edit a list,
shown to the right in Figure 7.2. This page has the same layout as when creating a
new equipment list, allowing the user to add a list name, set reminders for products
in this specific list, preventing the users from forgetting or losing their equipment.
Finally, the user can select the products to be included in that specific list.

Equiment list | Edit equipment list

quipment List Title
Equipment lists help you bring the X Q i :‘]etev syAlrbur:‘st Equipment
right equipment every day. They 1
remind you before work if something is ] 4 REMINDERS
uncharged or needs servicing, and Peter's 540

i = HUSQVARNA 540i XP®
notify you if something is forgotten | SQ 0i Uncharged batteries

Susanne's 550-1 Products left behind

Peter's Arborist Equipment
auip HUSQVARNA 550 XP® Mark Ii

Last Used: 2025-04-04
Product in need of service

Peter's Landscaping Equipment Susanne’s 550-2
Last Used: 2025-04-02 HUSQVARNA 550 XP® Mark Il PRODUCTS

CREATE EQUIPMENT LIST -+ ) Peter's T542
o= HUSQUARNA T542i XP® G Peter's 540

HUSQVARNA 540i XP®
Peter’s 535 Brush Cutter
HUSQVARNA 535iRXT® Susanne’s 550-1
HUSQVARNA 550 XP® Mark II
K Susanne’s 535 Brush C...
88 S & & 88 (=) & 2 ‘ 88 = & 2

Dashboard Products Position Profile \ Dashboard Products Position Dashboard Products Position Profile

Figure 7.2: Equipment list in the final design.
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7.2.2 Products

The second navigation item features all products in the fleet. Shown in Figure 7.3 the
user initially faces a product list. From this page, the user has the possibility to sort
the products from a bunch of orders, such as when first/last added, alphabetically,
service priority, and last used. Additionally, the user can filter the products among
handheld products, batteries, lawn mowers, and accessories. Finally, the user can
find specific products easily by searching for the given nickname, product name, or
product type. In the bottom, a primary button gives the user the possibility to add
new products in their product fleet.

The list cards, showing all products together with brief information about the prod-
ucts, includes an image of the product for the user to easily distinguish the product
type. Additionally, it includes the nickname of the product given by the user to
distinguish several products of the same type, and the official product name. List
cards for batteries also contain the exact current battery level, fulfilling R71.7 and
R11.2, quickly providing one of the most crucial information for the users to find
easily. In case the product obtains some kind of service or error alert, it is illus-
trated with either a red warning icon for high-priority alerts, and a yellow caution
icon for medium-priority alerts. The list cards provides visual structure, since all
cards containing similar information are aligned in a vertical grid.

941

Products | Add Product

HANDHELD © BATTERIES LAWN MOWERS | Handheld Robotic Lawn Mowers

Q Products

HANDHELD BATTERIES LAWN MOWERS
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Products page in the final design.
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Machine details

When a product is selected in the list the user arrives on the product details page,
shown in Figure 7.4. From this page the user can access all functions related to
that specific product. At the top, there is a static area with a white background
containing the nickname, official product name and a product image. In the top
right there is an indication of the connection status of the product, followed by the
connected sensors. Further down there is a sensor button, which can either be in the
state of, add sensors, or if possible sensors are already added it will just say sensors.
When pressing the button the user would either get the option to add a sensor to
the product or manage the already installed sensors. By using an orange button it is
possible to draw the attention of the user to the important event of managing sensors,
in which the user is able to use the application with full functionality. Finally, the
static area contains a block-button, giving the user the opportunity to disable the
product from being able to use, fulfilling the user requirements R1.1 and R6.1. If
the block-button is pressed, the user arrives to another page where they have the
option to block the product from use by inserting a pass code. It should work more
or less like blocking a credit card. If the user wants to unblock a blocked product it
is required to bring the product to a certified service center showing credentials of
ownership and using the pin code again.

Machine details H J Machine details Machine details

Peter's 540 Connected | Peter's 540
HUSQVARNA 540i XP Machine Sensor HUSQVARNA 540i XP

Peter's 540 Connected
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Figure 7.4: Machine details page in the final design.
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The scrollable section with a light gray background is filled with related widgets.
These briefly display information such as machine position, service & maintenance,
machine data, spare part details, and other relevant information related to the
product. When pressing a widget, which is signaled by using arrows on each widget,
the user is directed to the specific page of that function, providing deeper information
than the widget. Thus, an explanation of the feature of these widgets is covered
when describing each specific page further down.
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Battery details

In the top static area of battery, the sensor button is replaced with an add label
button, shown in Figure 7.6. This feature was added to meet the need of separating
batteries from each other, thus fulfilling R11.4. The concept is based on Husqvarna
Group including a set of battery labels in six colors in the package of a battery,
providing the user with a convenient and coherent way to distinguish their batteries,
which is shown in Figure 7.5.

This belongs to: This belongs to: This belongs to: This belongs to: This belongs to: This belongs to:

® ® ® ® ® ®

Figure 7.5: Battery labels in the different colors.

To fully make the experience seamless between the application and the physical
product there is a function to add a label in the application. This would allow the
user to replicate the physical label, making it easier to manage the batteries within
the application. Thus, pressing the button takes the user to the battery label page,
in which they can create a label to be placed on the digital battery, by selecting the
text and color of the label. Finally, in the top right corner the serial number of the
product is provided for the user to easily be able to know what battery they are
creating the label for.
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Figure 7.6: Battery label concept in the final design.
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Service & Maintenance

In the service & maintenance page the user is introduced to three maintenance
countdowns based on runtime, these vary depending on the product type and power
source. Shown in Figure 7.7, the electric chainsaw features maintenance countdowns
until a recommendation for a complete service, a cleaning and air filter exchange
encouraging the user to manage the product optimally, fulfilling R2.4, R2.6, R8.3
and R8.5. In addition, the last service date is stated, fulfilling RS8.1. Following this,
is a button leading into the spare part details page which is presented further down
in the chapter. The errors widget informs the user about current errors with the
product, as well as the proposed fix. In case of an error, the application will send the
user a notification, fulfilling R2.7 and RS§.4. The manual is linked for easy access in
troubled situations. Underneath, the service logs are gathered, where new service
events can be added by pressing the big orange button at the bottom, which draws
attention to the important action of performing consistent services, fulfilling RS.2.
In that page, shown to the right in Figure 7.7, service and maintenance activities
can be used in an identical way as the existing solution was considered to fulfill its
purpose. Finally, at the bottom of the page the maintenance schedule is available.
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Figure 7.7: Service & maintenance in the final design.
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Spare Part details

The spare parts page, shown in Figure 7.8, fulfilling R9.1, features a scrollable list of
spare part cards, including the official part name, the article number and a purchase
button, directing the user to the product’s page in the web shop of Husqvarna.
In the top right corner the manual is linked in case the user seeks for additional
information. The page is divided into several tabs containing groups of spare parts,
aligning with the manuals. When an exploded view is available it is placed as a
zoomable background helping the user in finding the right part.
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Figure 7.8: Spare parts page in the final design.

Machine Data

The machine data page features several applications of machine usage in hours,
fulfilling R2.1. It is divided in the following two parts, total machine usage and
detailed machine data. Whereas, the latest includes total machine usage per week
and daily average. Lastly it also includes an operation log, where operation activities
are logged.
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7.2.3 Position

The position tab includes all information about the real-time GPS position of the
products within the fleet, fulfilling R3.1. The user is introduced with a panable
and zoomable map showing the location of each product, and if several products
are located at the same place they are grouped together, with an indication in
the top right of total products at that location. In the list the user can scroll
trough all products, and for efficiency reasons there is a possibility to search for
specific products. When selecting a product on the map, the user gets zoomed in
to the location of that specific product on the map. The list is then changed to
product position information, including address, coordinates, and directions. The
block button is also placed here to be available in emergency situations, such as
product theft. Finally, there is a button at the bottom indicating if there are any
active reminders for when leaving the product behind. When that button is pressed
the user is directed to reminder settings, shown to the right in Figure 7.9. In
this page the user can set exceptions to the notifications, such as home and work
as well as decide the range of distance in which the reminders will be sent. The
reminders were added to fulfill, R3.2 and R6.2, by reminding the user that products
are forgotten when being further away from the product than the set limit. Thus,
it prevent forgetting products when heading to the the field, forgetting products in
the field, and notifying if the products are stolen or moved to odd locations.
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Ride-On Mower 1

N OEMEN 4| HUSQVARNA P524X®

e
EKHAGEN

o

=

e

() Remind me if it is left behind
U A Golfklubb @) ¥ R e s et
/. \

Set distance for product reminders

—e

| & =
AV Golfkiubb @)

Ride-On Mower 1
HUSQVARNA P524X®

Products (14) Q Position o #ctive:Now

Peter's 540 75%
“:& Home *4 min ago *4 km

Susanne’s 550-1
L‘E& Home «Now 4 km

Directions Home within1kn
Centralvagen 1, Now *5 km Odengatan 54, 553 21, Jonkbping
553 05 Jonkdping
57.7643880°N
14.2073158° E
Work: within 5 km
Odengatan 54 553 22, Jnkbping

Notify if product is left behind

Position page in the final design.
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7.2.4 Profile

The profile page, shown in Figure 7.10, contains user details, including name, role,
and picture. Following this, is a team widget, showcasing the team member and
their roles. The roles control the access groups to certain products, for example
the team leader could have access to all products of their team members, fulfilling
R10.6. Following is a widget containing the account settings page, legal page, news
page, and the feedback page. Within the account settings, the user can manage
notification options related to postilion, battery, service and for breaks. The break
time alerts was added to fulfill R7.1, by reminding the users to take adequate breaks
when working, with the intention of improving safety, since high focus is required to
perform many of the tasks during their workday. Finally, the Profile also includes a
log out button and information about the current version of the application.

Notifications

Allow notifications

POSITION

When products are left behind
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Team Leader
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ArboCo 5 members

. v n BATTERY
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Figure 7.10: Profile page in the final design.
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7.2.5 Design Theory in Practice

In the following section the usability, design system and accessibility of the proposed
user interface is explained.

Usability

The usability of the application was tested with the system usability scale (SUS). The
system was found to score high points from both end-users and product specialists
at Husqvarna Group and therefore meets the requirement R10.1. The application
signal what the user can do within each page by having informative headers and icons
such as arrows and other indicators. By using contrasting colors, important events
are highlighted. There is a visual hierarchy within the application due to the use of
typography in different sizes, as well as visual structure by having grouped elements
in a vertical grid. The app is designed to help the user find what they are looking
for as easily as possible, without receiving unnecessary information. Therefore, the
requirements R10.2, R10.3 and R10.4 are met.

Design System

The choice of color, typography, and general layout in the application is mainly based
on the Husqvarna design system. By using the design system, the brand is clearly
communicated, which contributes to increased trust between the company and its
users. Apart from colors and typefaces used from the design system, components
such as the navigation bar, buttons, and icons have been used to align the interface
with other services by Husqvarna Group.

Accessibility

The WCAG guidelines are met at level AA throughout the entire application. This
is achieved through the use of high-contrast colors, appropriately sized typography
tailored to readability, and a design approach that prioritizes cognitive accessibility.
Clear and concise language is employed to enhance understanding, while predictable
navigation structures contribute to an intuitive user experience. The level AA is
good enough to reach a broad accessibility and improved user experience.
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Discussion

In this chapter, the process and results are discussed. Factors that could have
affected the outcome of this study are debated, including limitations on the final
design and suggestions for future work.

8.1 Process and execution

This section discusses the process and execution of this study, including the proto-
typing and user testing.

8.1.1 Prototyping

As briefly mentioned in the methodology, high fidelity prototypes were developed
in favor of the low fidelity prototypes. Several reasons contributed to that decision.
The main reasoning is that Husqvarna Group already have a well developed design
system with existing components for a big majority of the graphical elements used
in the prototype. Thereby, creating additional low fidelity prototypes except for the
ones generated during the Crazy 8’s and the wireframes felt excessive. Especially
since the ideated elements might conflict with the design system that was requested
by Husqvarna Group, to be used in order to create something in line with the
identity and thereby something that would be more useful for them. Although,
it was not restricted to come up with new components complementing the design
system as long as they align with the attributes of the design system, and in that
sense more low fidelity prototyping could have furthered the process. Additionally,
if creating the low fidelity prototypes there would have been relevance in testing
them as well to generate insights. Unfortunately, the time was at this point of the
process restricted and it was considered to be more valuable to proceed with the
high fidelity prototyping utilizing the already created components, streamlining the
process.

8.1.2 User testing

During the study in total nine in-person user tests were conducted, whereas four of
these were actual end-users, and five were product specialists working at Husqvarna
Group with expertise on handheld products. Several factors contribute to the fairly
small number. Mainly, due to the geographical location of the available end-users.
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Involving more end-users would mean traveling around seven hours, forth and back,
while getting one, or if lucky two user tests. In other words, it was unreasonable to
gather a larger sample considering the project’s timeline.

Additionally, all four end-user tests were conducted solely with professional arborists.
However, two end-users tests were scheduled with loggers, but due to sudden events
they were impossible to carry out. Thus, feedback from loggers was absent, which
would have been valuable for the study. On the other hand, all the user requirements
that based the added features in the prototype were either common requirements
for both arborists and loggers, or arborist specific. Meaning that there were no
particular features based on the specific requirements for loggers, as described in
6.3.1.

Due to confidentiality, all participants in the interviews and observations, consti-
tuting the data collection, thereby the foundation of the user requirements, were
all connected to Husqvarna Group in some way. The arborists and loggers had or
currently were a part of their development team, meaning that they were provided
with new products from the company in a development purpose, in exchange for
valuable feedback of how the products perform in a real use case scenario. This
could have affected the attitude towards a complementing mobile application and
the study. Firstly, it is reasonable to assume that professionals that are a part of a de-
velopment team, might have a positive attitude towards new technology and mobile
applications. On the other hand, the participants tended to have a slightly cautious
attitude towards applications created by Husqvarna Group, since they appeared to
have disappointed them in the past. Secondly, it is also reasonable to assume that
a member of the development team might have a strong technical knowledge, or at
least interest, possibly stronger than the average arborist or logger, affecting the
user requirements, especially in terms of service and maintenance related matters.

8.2 Limitations on the Final Design

The features within the final design, is at this time, not possible to implement with
the current system of Husqvarna Fleet Services™. It is rather something to strive
for, a representation of the user requirements and how they can be fulfilled. This of
course limit the probability of this user interface becoming a reality, since it might
require additional resources for Husqvarna Group. But this thesis was also about
identifying how far the current system is from what is desired and what is valued
by the users, making the final design a clear measure for Husqvarna Group on that.

8.2.1 Tree Professional focused

In this study the target group was tree professionals, although the service has a
wider range of users, such as landscaping firms. This study is rather focused on
professional arborist and loggers, working out in field, even though the service is
also meant to be used by other roles at the company, such as managers and team
leaders. The final design is thereby designed in the perspective of tree professionals,
and how it would be best suited for them, utilizing the base of the existing interface.
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The proposed user interface may be less valuable for the other target group and
that is something to be considered and evaluated before implementing the added
features. Changing existing features or the interface solely according to this study
could potentially affect the experience for the primary users.

8.3 Ethical Consideration

Ethical considerations were discussed early in the process to acknowledge potential
concerns, as highlighted in 1.4. During the data collection, which involved users,
ethics were prioritized. The users were clearly informed about how the data would
be collected, managed and stored according to GDPR. All participants were also
required to sign a consent form to ensure that they knew the terms of the interviews
and tests. This procedure resulted in the preservation of an ethical process.

8.3.1 Employee monitoring

Since the design solution involves real-time GPS tracking and detailed machine
data of products, users have expressed ethical concerns about employee monitoring.
Users saw a potential risk that managers could violate personal boundaries and use
tracked data against employees. The managers interviewed in this study did not
express that they would use the system for monitoring purposes. One explanation
was that the work is already measurable in many ways. However, it was mentioned
that the GPS tracking could be used to ensure that employees return home after a
work day and do not suffer from a job injury in field. The system also allows tracking
of machine data which can lead to monitoring of how efficient employees work in
terms of machine usage. It could nevertheless contribute to a misrepresentation of
someone’s performance since all work related to tree professionals is not done by
usage of machines. With the current design solution it is not possible to ensure that
monitoring will not appear among users, therefore it would be ethical to address
this potential risk to new users. In that way, it is up to the user to decide whether
or not to use the system.

8.4 Future Work

This sections presents the suggested future work on this study, including user testing
and investing potential solutions to make the features in the final design feasible in
practice.

8.4.1 Further end-user testing

Future work would initially include end-user testing with loggers, getting their feed-
back and thoughts on the user interface design and its features. It would also include
user testing with a bigger sample, including a more varied target group, giving a
better understanding of how the proposed design meet the requirements for these
professionals and organizations as well.
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8.4.2 Investigating potential position tracking systems

In terms of making it possible for features to be integrated into the current applica-
tion, further development is needed on the real-time GPS position tracking system,
since the current system does not support that. Suggestively, by discovering how
already existing GPS systems on Husqvarna Group’s products can be applied on
handheld products, or if external existing solutions could be utilized, such as Apple
Air Tags, that was discovered to be used by participants to track their equipment.

8.4.3 Internal Fleet Machine Sensor

In the data collection it was found that having an externally mounted sensor on the
products is not desired by the users. In terms of lowering the threshold for user
adapting measuring devices such as the Fleet Machine Sensor, it is suggested that
further work is done on whether it could be mounted within the products or be
internally installed within all products from production.

8.4.4 Risk assessment

Arborists and loggers are required to perform a risk assessment before doing any
work to recognize potential risks. During data collection and end-user tests, it was
stated as a wish to be able to do the risk assessment in an app like Husqvarna
Fleet Services™ to have it all gathered. For future work, it is therefore suggested to
explore if already existing risk assessment systems could be applied to Husqvarna
Fleet Services.

8.4.5 Climbing equipment

During data collection, an identified requirement for arborists was the management
and inspection of climbing gear. Due to the already existing system Scannable,
which was highly appreciated by the users, it was not prioritized in the development
of the app. However, it could be investigated if it is possible to integrate Scannable
or a similar solution within the app to allow arborists to gather their entire fleet of
products.

8.4.6 Purchasing spare parts

The final design proposes an interface with purchasing buttons that link the user
to the specific page of that part on the Husqvarna website, allowing the user to
purchase spare parts there. We suggest that this process is evaluated even more
since it may be able to improve. Purchasing parts directly in the app, instead of
directing the user to the website, is one suggested area to explore. Another is that
the workers have a wish list or order list that is available to the manager that then
can make the purchase. Finally, the target group value a strong relationship with
a physical dealer, thus it would be interesting to explore their role in the process,
potentially some kind of click and collect service at a chosen dealer, to keep that
valuable bond.
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8.4.7 Reaching the target group

It was discovered that there is very little knowledge of Husqvarna Fleet Services™
among the target group. One reason could be that the current application is not
adapted to them, thus the marketing is not reaching them. On the other hand, all
participants in the study had a strong relationship with Husqvarna Group, poten-
tially making them the most updated among the user group. However, it is suggested
to explore how to inform the target group about the existence of the service.
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Conclusion

In conclusion, this master’s thesis in collaboration with Husqvarna Group aimed
to explore the specific user requirements of arborists and loggers in a mobile ap-
plication designed to suit their workday. Guided by the research question (RQ):

What are the specific user requirements of arborists and loggers in a mobile
user interface?

As well as the following sub-research question (SQ):

Which valuable features can increase the adoption of a mobile user interface
for arborists and loggers?

The user requirements were systematically identified through data collection and sub-
sequently refined through iterative user testing. These requirements are presented
in their entirety in Table 7.1, providing a comprehensive foundation for designing a
mobile solution that effectively supports the workday of the target group.

To understand how an user interface could be designed to fulfill the user require-
ments and what features were especially valued by the users, an ideation phase was
initialized resulting in an interactive Figma prototype of a mobile user interface.
The prototype was user tested and thereafter evaluated and improved. It resulted
in a user interface design with a good measured perceived usability that the users
considered to fulfill many of the user requirements.

Several user requirements were found to be particularly important for arborists
and loggers in a mobile application. These requirements were ideated into features,
tested by the users, and confirmed as bringing user value. To answer the SQ, a
list including the most valued features that can increase adoption of a mobile user
interface for arborists and loggers is presented below:

o Real-time position tracking of products

e Reminders when forgetting products or losing products
e Theft prevention

o Identification and purchasing of spare parts

« Display of exact battery level and battery health status

e Separation of batteries
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Project Plan

Presented in Figure A.1 is the planned project timeline. Underneath, in Figure
A.2, is the final version of the timeline, displaying the actual process timeline of the
study.
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Figure A.2: Gantt-chart, final version
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Interview Guide

This chapter presents the interview guide used for all interviews in the study.

We are studying our final semester at Chalmers University of Technology and are
currently working on our thesis in collaboration with Husqvarna. The purpose of
the project is to investigate how Husqvarna Fleet Service can be better adapted to
the needs of those who work professionally in forestry and tree care. The interview
will take approximately one hour and you are free to stop whenever you want to.

We will first ask you to read through and if you consent, sign this informed consent
form.

Consent for the Collection of Personal Data and Information

I hereby consent that Husquarna Group and the project group for the thesis are
allowed to collect and use data, in the form of notes, audio recordings, photographs,
and video clips, from this interview and observation for the following project.

You have the right to withdraw at any time during the interview and observation.
The collected data and your personal information will be stored until the project is
completed by Husquarna Group. Questions regarding the collected data should be
directed to jacob.krantz@husquarnagroup.com.

The interview includes several sections regarding different areas of your work and
the machines. Are you ready to begin the interview?

Work and Workday
1. What do you work with?
2. Can you describe what a workday looks like for you?
(a) Preparations
(b) How do you get a job?
(¢) How do you know which trees to take down/treat?
)

(d) Equipment

ITT
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10.
11.

12.

13.
14.

15.

16.

IV

(e) Climbing in the trees
(f) Down on the ground
How do you plan before you go out on a job?

How big is the company you work for?

. What is the difference between small and large companies in the industry?

Machines

. What machines do you use?

(a) Do you use battery-powered or gasoline-powered machines?
(b
(c

(d) How are the different machines used in different situations?

How do you keep track of your batteries?

)
) How many machines do you have?
)

Do you own your machines or do you borrow/rent them from another com-
pany?

(a) How do you keep them organized?

How do you keep track of the service and maintenance of your chainsaw and
other machines?

Do you service your machines yourself or does someone else do it?
(a) How do you get in touch with service?
How do you handle problems or faults with your equipment?
How do you order/buy spare parts?
(a) Is it difficult to know which spare parts fit?

Is there anything specific about your machines that we have missed asking
about?

Other Equipment
Do you use any other equipment? What kind of equipment?

How do you keep track of the maintenance and inspection of your equipment
(e.g., harnesses, ropes, carabiners, and climbing equipment)?

Is there any equipment you find particularly difficult to keep track of or man-
age? What? Why?
Communication and Collaboration

How many people work together?
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17.
18.
19.

20.

21.

22.
23.

24.

What does your collaboration look like?
How do you communicate?

How do you divide the work?

Problems and Challenges
Do you encounter problems in your work that you need to solve yourself?
(a) What kind of problems can it be?
(b) How do you solve them?
(c) Is there anything that could help you with such a problem?
What are the biggest challenges you face in your work?
(a) In planning
(b

In preparations at the workplace

)
(¢) Down on the ground
(d) Climbing in the trees
(e) When machines are used
(f) In collaboration with colleagues
How do you document safety-related incidents?
Is there anything you often need to look up or check before or during a work-
day?
Digital Tools
Have you used Husqvarna Fleet Services™?
(a) If yes; which functions do you use?
i. When do you use the service?
ii. Is there anything you find complicated in the existing app?
iii. What works well in the app?

(b) If no; why haven’t you used the app?

25. Have you used Husqvarna Connect?

(a) If yes; which functions do you use?
i. When do you use the service?
ii. Is there anything you find complicated in the existing app?

iii. What works well in the app?
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26.

27.

28.

29.

30.

31.
32.

VI

(b) If no; why haven’t you used the app?
Do you use any other digital tools or apps in your work today? Which ones?
(a) When do you use the service?
(b) What works well with these?
(c) What do you miss?
(d) Is there anything you find complicated with existing digital solutions?
Are there specific functions in an app that would make your workday easier?
(a) Which is the most important?

What information about your chainsaw or other machines would you like to
have easily accessible in an app?

(a) Which machine data is important to you?

Important Information and Data

Do you see any disadvantages with being connected with your machines and
their GPS position to an app?

How do you feel about Husqvarna using your machine data related to the
product to develop the products?

Is there anything else you think we should consider when developing an app?

Is there anything else you would like to add?
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Brainwriting

In Figure C.1 to Figure C.3, the result of the Brainwriting session is shown. The
15 boxes represents each category of requirements and the ideas generated from its
requirements. Marked in green are the categories containing the most feasible and
relevant ideas for this project. These were further elaborated in the in the Crazy 8’s
method.

R1 Connectivity R2 Machine Data

R3 Machine Position R4 Planning

Figure C.1: Brainwriting based on the requirement groups R1 through R/.

VII



C. Brainwriting

RS Preparations R6 Protection & Thet Avoidance
R7 Risks & Hazards R8 Service & Maintenance
R9 Spare Parts RI10 Usability & User Value

Figure C.2: Brainwriting based on the requirement groups R5 through R10.
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R11 Battery & Charging R12 Climbing Gear - Arborist

R13 Customer Communication -Arborist R14 Tree Height Measuring - Arborist

RI5 Log Sales - Loggers

Figure C.3: Brainwriting based on the requirement groups R11 through R15.
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Crazy 8’s

Presented in Figure D.2 to Figure D.8 is the sketches generated during the Crazy
8’s ideation session. Marked in green are the ideas that were identified as the most
promising and created the foundation for the prototyping.

R7 Risks & Hazards
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Figure D.1: Crazy 8’s based on the requirements in R7
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R3 Machine Position
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R8 Service & Maintenance
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R11 Battery & Charging
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IA Map

The Information Architecture map (IA map), was created to structure the prototype
and get a better view of the flow. It helped identifying improvements in the before
the second iteration of the prototype.

Enter the
application

—— | Dashboard

Notificati L Active Battery Equipment
ons products overview list
Add / Remove
[Edit the Edit
dashboard
widgets
Add
[—— Products
Search Sort Filer Add Product
products details
Choose
product
type
Login
Scan
QR-code
on the
product
[—— Position
Product
postion Search
details
Lock
H
Directions
~——  More
. Company Give
Settings Legal News
d Details eg feedback

Figure E.1: TA Map of the user flow after the first prototype.
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User testing

Presented below is the guide used for all user testing, both the end-user testing and
the expert testing.

Products
1. Go to Products
(a) What information does Peters 540 convey?
2. Enter Peters 540
(a) What can you do on this page?
(b) Would you use these features?
(c¢) Are you missing any features?
3. Go to Service & Maintenance
(a) What information do you get here?
(b) Is the information useful?
(¢) Are you missing anything?
4. Add a new service/maintenance in the app.
(a) Is there anything difficult to understand?
(b) Is there anything unnecessary to add?
(c) Is there anything missing?
5. Save the activity.
6. Go to Spare Part Details
(a) Is anything unclear?

(b) What do you think happens if you press the orange icon? (You will be
taken to the products page in the browser where you can order/check
more about it, what do you think about that?)

XXI
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(¢) Are you missing anything here?
7. Click around between the different tabs.

(a) During our data collection, we understood that you have a need to find
frequently purchased spare parts and to check specific spare parts on
exploded views, do you think this function meets that need?

8. Go back to the product page for Peters 540
9. Press machine data
(a) What information do you get here?
(b) Is this information necessary?
(c) Are you missing any information?
(d) Is the information clear and easy to understand?
10. Find Peters battery 1 in the product list and enter it.
(a) What information do you get on this page?
11. Press "Add label
12. Choose the orange label and give it a name.
13. Save the label

(a) When we conducted user studies, we saw a need to distinguish your bat-
teries from others batteries. Therefore, we have developed a solution
where you get labels in a bunch of different colors when you buy batter-
ies from Husqgvarna that you can write names on, and also add the same
label to the batteries in the app to keep track of them.

(b) What do you think about that?
(c) Would you have used labels if they were available?
(d) Do you think this solution meets the user need to distinguish your bat-
teries?
Position
1. Go to the Position tab
(a) What information do you get here?
2. Press the riding mower on the map
(a) What information do you get here?
(b) Are you missing anything?

(c¢) During data collection, we found a need to track your products in real-
time, to be able to lock the products, and to be reminded if products are
forgotten. Do you think this function meets those needs?
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Profile

. Go to the Profile tab

(a) What can you do here?
(b) Is anything unclear?

(c) Are you missing anything?

Dashboard

. Go to the Dashboard tab

(

a) What information do you get here?
(b) Is this the information you would have wanted on a dashboard?
(c) Are you missing anything?
Edit the dashboard
(a) Is it clear how to remove, add, and edit widgets?
(b) Is it good to be able to personalize how your dashboard should look?
(¢) Are you missing anything?
Go back to the Dashboard

(a) What do you think Equipment List means?

. Edit Peters Arborist Equipment

(a) What information do you get here?

(b) Is the page easy to understand?

(¢c) What do you think about Reminders?
(d) Would you have used such a list?

(a) Add some products to the list and Save.

System Usablity Scale

Now you we would like you to answer a ten question questionnaire.

AN

General questions

Would it have simplified your workday?

Does it feel tailored to you and your profession?
Are you missing any important features?

Is there any unnecessary information?

Is there anything else you want to add?
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