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Abstract
This paper presents “Ok, Bloomer”, an experience that facilitates the nurturing of indoor plants

for older adults and letting them share incidents and experiences from their past lives. The

proposed concept explores the idea of having a plant as a companion to tackle loneliness and

social isolation in older adults. Since a plant can express emotions in relation to environmental

conditions and care given to it, the plant makes the retro radio form of device seem alive.

Furthermore, this paper explores the relationship between stories users listen to and how they

react to them, and the relationship users develop with plants since it modulates the listening

experience.

Introduction
Social Isolation and Loneliness are profound yet underappreciated public health risks that affect

a significant portion of the older adult population. The concepts of loneliness and social isolation

can be dated back to the first known publication Über die Einsamkeit (Zimmermann), which was

later popularized in the late 1950s after Fromm Reichmann published his article “Loneliness”

(Fromm-Reichmann). In 1981, Perlman and Peplau defined loneliness as the unpleasant

experience that occurs when a person’s network of social relations is deficient in some critical
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way, either quantitatively or qualitatively, while De Jong Gierveld in 1987 formulated it as

follows:

“Loneliness is a situation experienced by the individual as one there is an unpleasant or

inadmissible lack of (quality of) certain relationships. This includes situations in which the

number of existing relationships is smaller than is considered desirable or admissible, as well as

situations where the intimacy one wishes for has not been realized.” (Gierveld et al.)

Unlike loneliness, social isolation considers objective characteristics of physical situations.

Socially isolated individuals are not necessarily lonely, and lonely individuals are not necessarily

socially isolated. Since we cannot measure loneliness and social isolation by scientific/ medical

instruments, studies show the effects of loneliness and social isolation on various age groups.

Approximately one-quarter (24 percent) of community-dwelling Americans aged 65 and older

are considered socially isolated. A significant proportion of adults in the United States report

feeling lonely (35 percent of adults aged 45 and older and 43 percent of adults aged 60 and

older). To cite a few more facts showcasing risks of loneliness and social isolation to older adults

are as follows -

● Loneliness among heart failure patients has been associated with a nearly four times

increased risk of death, a 68 percent increased risk of hospitalization, and a 57 percent

increased risk of emergency department visits (Engineering, and Medicine National

Academies of Sciences).

● Social isolation has been associated with an approximately 50 percent increased risk of

developing dementia. (Engineering, and Medicine National Academies of Sciences)

● Poor social relationships (characterized by social isolation or loneliness) have been

associated with a 29 percent increased risk of incident coronary heart disease and a 32

percent increased risk of stroke (Engineering, and Medicine National Academies of

Sciences).

● A study by the University of Michigan showed that loneliness doubled among older

adults in the first months of COVID-19 (Michigan Medicine - University of Michigan).

● Loneliness is likely to increase one’s risk of death by 29% and is deadlier than obesity

and as bad as smoking fifteen cigarettes a day (Holt-Lunstad et al.).
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People suffering from loneliness and social isolation tend to detach themselves from the outer

world and tend to form a world amongst themselves, which leads to a more unhealthy lifestyle

and become a significant cause of diseases and mortalities. By the beginning of the 21st century,

several areas of loneliness and social isolation were being studied and were identified as

potential influences on human health. It was recently brought out to public attention when the

United Kingdom appointed a Minister of Loneliness that created a buzz in national and

international affairs.

Various research studies by medical and psychological institutions show that some forms of

loneliness are dealt with by making a person talk to or converse with their therapist or someone

they are comfortable with within their families or friends. Some individuals also recover from

loneliness by letting time do the healing. A research study by the University of Illinois shows

how doing daily physical activity helps older adults with low mortality rates and affects their

brain’s white matter integrity. The findings suggest that engaging in physical activity and

avoiding a sedentary lifestyle are essential for brain health in older age (Yates), while others

require professional help. The most straightforward approach is to help individuals build

satisfying and communicative relationships. Many psychotherapy journals state that the rising

issue of loneliness can be coped up by improvising an individual’s social interaction skills

through removing barriers of social interaction. (Goll et al.)

Peplau and Perlman discussed predisposing factors that make individuals prone to loneliness,

and precipitating events can cause the onset of loneliness. The onset of loneliness can be caused

by a change in an individual’s actual or desired need for social relationships. Physical separation

from loved ones, such as when a family member moves to a new community, can precipitate

loneliness (Peplau). Furthermore, psychotherapy and other research studies show that one of the

most effective methods in alleviating loneliness and increasing socialization is animal-assisted

therapy (AAT), also known as pet-facilitated therapy (Banks and Banks). AAT has been used in

various scenarios and has been reported as one of the most effective methods. Some of these

scenarios are-

● In psychotherapy, Levinson used dog jingles to enable children to express their emotions

and feelings more effectively (Mallon).
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● Friedmann reported that pet ownership played a significant role in the survival and

recovery of patients suffering from loneliness and social isolation (Erika Friedmann et

al.).

Various research studies have shown that animal-assisted therapy has largely helped people fight

loneliness and has shown positive results, and is widely adopted in long-term care facilities for

their residents (Banks and Banks). Since having pets around can have its challenges, such as

taking them for a walk daily, feeding them properly and at proper intervals, and many more.

Researchers have also experimented with robotic pets to observe results if they are as effective as

real ones. The results reveal that robo-pets displayed nearly identical results as real pets (Span;

Tkatch et al.).

Through this thesis research study, a group of people were interviewed, which included older

adults who were lonely or socially isolated or both, staff members at old-age care homes,

researchers exploring the relationship of humans with nature (flora and fauna), and family

members of older adults described above. Interviews conducted revealed a few similarities in

their natural behavior. For example, they share their memories when they were socially active

and had someone to share their thoughts with, either their spouses, friends, or families. During

AAT, adults also tend to talk with animals about their lives, initiating a social connection. The

process of animal-assisted therapy acts as a significant guide path in this course of thesis study.

Concept

Plants have evolved sophisticated mechanisms to cope with the surrounding environment and

can communicate with other plants and organisms with stress factors below and above-ground

level (Loreto et al.; Yoneya and Takabayashi). Signals in response to pathogens and herbivores

are often challenging to detect and interpret, but external conditions such as light, nutrients, and

water are more comfortable to measure and interpret (Heil and Ton). Humans have learned to

recognize those signals and usually grow plants for nutrition purposes and hedonistic reasons.

Indeed, contact with nature is a fundamental element for human well-being. Various researches

demonstrate the benefit of nature in different contexts, especially when people live in urban
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environments (van den Berg et al.). Furthermore, as insights from interviews conducted, older

people tend to share a lot more than any other age group.

Based upon animal-assisted therapy, the importance of plants in urban living environments, and

interviews conducted, the concept of “Ok Bloomer” designed in the shape of a retro-radio with a

plant on top, it acts as a platform to share and perceive experiences, stories, or thoughts by

people around the world and possibly connect with them. The plant functions as the core of the

radio, making it a semi-living object. The plant acts as an interface between humans and the

radio, majorly as an input interface, which changes the radio’s behavior. For instance, the

healthier the plant, the better suggestions and stories it will play. If one likes the story/ memory

being shared, patting, touching the plant lets the radio know about it, and more recommendations

similar to liked memory populated on the user’s playlist, similar to Spotify recommendations.

Unlike “social media like button,” this also gives more insights into what areas of the memory

are liked by the user, which can help future therapists understand the user’s mindset and thoughts

if the user receives any.

Figure 1 - Concept Render for “Ok, Bloomer”

On the other hand, if a user is not taking care of the plant, the audio quality deteriorates,

modifying the voice to make it sound like a sick person.. When not watered, it produces thirst

sounds (pausing playing the current story and making thirst sounds, making it seem alive and
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natural). The aim is to create “Ok, Bloomer”, which facilitates an older adult to care for the plant

and initiate a relationship. “Ok, Bloomer” could also be seen as an incentive system where a

plant incentivizes users by letting them share memories or listen to other users’ memories.

Interaction Response/Remark

Plant not being watered While playing stories, the radio pauses and
produces thirst sounds to convey that the plant
needs to be watered.

Plant not been taken care of Radio modulates the voice incoming from the
radio to represent the plant is sick.

Touching plant while listening to the radio The user likes the content being played.

Plant is healthy The audio quality is upscaled.

No user interaction for a long time - Play music/ sounds to attract the user’s
attention.

- Device signals local care center

Table 1 - Intended Human-Plant Interactions

Related Work

EmotiPlant: Human-Plant Interaction for Older Adults

EmotiPlant explores the idea of a plant that can express emotions and display its status in relation

to the environmental conditions. Users can interact with EmotiPlant through touch. Authors

suggest that the augmented plant as a companion for older adults (Angelini et al.).

The Loneliness Lab

The loneliness lab is an initiative based in London, UK, which explores the role of urban design

and placemaking in tackling loneliness in our cities. The loneliness lab, through this initiative, is

attempting to understand what is driving loneliness in our cities, experimenting with ideas to

improve the spaces and places where we live, work, and play, and influence change in industry,

policy, and communities (“The Loneliness Lab”).
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Connected Worlds

Connected Worlds is a large scale interactive ecosystem developed for the New York Hall of

Science. Connected Worlds is designed to encourage systems thinking approach to sustainability

where local actions in one environment may have global consequences. Children work with a

fixed amount of water in the system and work together to manage and distribute the water across

different environments. Clouds return water from the environment to the waterfall, releasing

water to the floor when it rains (“Connected Worlds - Interactive Installation”).

TomBot

TomBot is a robotic companion animal designed to delight and improves the quality of life for

anyone who cannot have a live pet. Initially made for older adults looking for a companion and

can not care for pets and people who have Dementia, Alzheimer’s disease, or suffer from

depression. (Jefferson)

System Design

Learning and Design Goals

Drawing a close parallel line with animal-assisted therapy, caring for plants helps us cope with

loneliness as we care for other living beings. Plants, unlike pets, only very rarely offer a real-time

direct, visceral response to care. When one pats a pet dog, it responds by wagging its tail or

taking its tongue out. Some parched plants will brighten up immediately, but others give slow

feedback over a longer duration. Flora responds slowly to most gardening inputs and only to

consistent care. This is one of many reasons why it takes a longer time for humans to build a

sense of connection with plants.

Design Goals

● To design an experience to tackle loneliness and social isolation passively.
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● To study the relationship between humans and plants and possibly enhance a sense of

connection between them.

● To study if plants can act as a medium to connect lonely or isolated people to help them

mutually.

● To study human behavior around semi-alive objects and their reaction when a machine/

device expresses in a more humanly relatable way than traditional digital outputs such as

buzzing and lights.

Aesthetic Look and Feel

To embed a sense of connection, engendering familiarity plays a vital role in the process. When

someone is familiar with an object, the pace of building connection increases significantly. “Ok,

Bloomer” tries to embed a sense of familiarity in older adults with its retro-style radio design

carved out of ashwood with a hollow inside, leaving space for fitting in electronics and speakers.

“Ok, Bloomer” has a removable top design enabling users to switch plants in a relatively simple

and straightforward manner. First, the plant chosen should be easy to care for and tolerant of

rough handling, watering at irregular intervals, and not too sensitive to light conditions. An ideal

plant choice that emerged was coleus amboinicus. Being a subtropical annual plant satisfies the

parameters mentioned above required for developing an initial relationship with the plant.
Figure 2 - Final Look and Feel of “Ok, Bloomer” (left). “Ok, Bloomer” with coleus amboinicus plant (right)
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Hardware Design

For the brain of the “Ok, Bloomer”, Raspberry Pi Model 3 A+ was an ideal choice since it

houses a Cortex-A53, an ARM-based 64-bit processor with an embedded 512 MB RAM. With

these features, it can handle higher processing speeds and storage required for the functionality

of “Ok, Bloomer”. Raspberry Pi 3+ Model A also features a USB Port, a stereo audio port, and a

40 pin GPIO header for embedding external electronic components. For audio output, 6W stereo

speakers are powered via USB, and audio is pipelined through a 3.5mm audio jack.

To acquire plant activity from the plant and convert them to a machine-readable format, “Ok,

Bloomer” uses a 16-bit data acquisition module. “Ok, Bloomer” uses a soil moisture sensor,

temperature and humidity sensor, and a light sensor for acquiring additional parameters that

enable it to sense a broader array of inputs to accommodate behavioral changes. Additionally,

two encoders control the volume and recording parameters.

Figure 3 - Schematic for Electronic Components

Software Design

Software development plays a significant role in making “Ok, Bloomer” come to life and acts

like the whole system’s heart. Since the system runs on a Raspberry Pi system, the operating
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system used is Raspbian Operating System from Raspberry Pi Foundation. “Ok, Bloomer”

system uses python as its primary programming language.

The plant signal processing involves real-time digital signal processing algorithms receiving data

from the data acquisition module and feeding that information to a TensorFlow-based machine

learning model that classifies the plant activities such as usual, stressed, or touched. The

machine-learning model classified activity, which further combines with data from external

sensors embedded inside. Simultaneously, a second script selects and downloads a memory or

experience to play from a list of available memories or experiences on the cloud. The script uses

the “pyaudio” python library to playback the audio files. In between playing and downloading

the audio file, the script utilizes the output from the first script and customizes the memory or

experience as per the user’s device using the “pydub” python library.

Figure 4 - Software Flowchart

With continuous user and environmental input, the machine learning model is continuously

learning and updating in the background to form a continuous feedback loop with the user.

Additionally, the second script also controls the volume and recording parameters.

Results and Future Work
“Ok, Bloomer” has been tested with two users aged 75 and 80 years respectively for four

calendar days. Before beginning the user test, each user recorded an incident or experience from

their past life, played on the second user’s device. The initial recording included one story and
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one past life incident. Users who listened to these stories tend to display an emotion/ feeling

towards the unknown remote user. One of two stories evoked one user’s emotional side and

made the user record a story conveying similar emotion from their past life.

Figure 5 - User Testing. Harish Kumari, 80 Years (left) and Raj Rani, 75 years (right)

Interactions with plants initially confused the user about its role. Beginning Day 4 of user testing,

they began to understand how plants play a role in listening and playing stories on the device.

In the post-user-test interview, users shared responses like

● They possessed a similar-looking radio at some point in their respective lives.

● The device made them go through happy and sad journeys of their life, and they felt

thankful for the lives they have lived so far.

● One of two users pointed out that the way the plant modulates the radio’s voice made the

whole thing look very lively.

Future iterations of “Ok, Bloomer” will focus more on more extended user tests to understand

better and incorporate user feedback. User feedback will also give insights into how the user

interacts with the object in different scenarios. Despite the users’ real-world stories, it will also

be interesting to incorporate moderated podcasts. Focusing more on content delivered to the user

will also help shape and refine the user experience. Apart from this, incorporating more

plant-user interactions will help the user build a relationship between the two and possibly

remote connections with other lonely and socially isolated humans.
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Conclusion
In this course of the thesis, I presented “Ok, Bloomer”, an experience that facilitates the

nurturing of indoor plants for older adults and letting them share incidents and experiences from

their past lives. The proposed concept explores the idea of having a plant as a companion to

tackle loneliness and social isolation in older adults. Since a plant can express emotions in

relation to environmental conditions and care given to it, the plant makes the retro radio form of

device seem alive. Furthermore, this paper explores the relationship between stories users listen

to and how they react to them, and the relationship users develop with plants since it modulates

the listening experience.

The user test reveals that tweaking further with interactions and types of stories will help “Ok,

Bloomer” achieve its aim of acting as a companion to the socially isolated and lonely adults. The

possibilities of using “Ok, Bloomer” can be extended further to people who have Dementia,

PTSD, or other health risks that require a companion in the process of healing.
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