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Abstract— This paper is proposing an innovative application 

that combines the domains of Augmented Reality(AR) and 

the Internet of Things(IoT). It is based on the concept of 

calculating the health level of plants with the help of IoT 

sensors and displaying it in 3-dimensional format on our 

mobile phones with the help of AR. The application has a 

preloaded dataset of sensor readings for healthy plants. The 

current readings are compared with the stored dataset to 

calculate the health level of the plants. It helps users/farmers 

to keep track of their plants remotely on their mobile phones 

by collecting information from light, moisture and pH sensors 

that are connected to the plant. These sensors are further 

connected to a Raspberry Pi which communicates with our 

server. To solve this purpose, several related works have been 

analysed and outlined in this survey article to approach our 

methodology. 
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I. INTRODUCTION 

In today’s metropolitan lifestyle, we read online how indoor 

plants are better for stress management and how they affect 

our psychology in a good way. Many people wanted the 

excellent health benefits of having the indoor plant for 

themselves. They also want to experience better 

psychological and physiological health and less stress overall 

in their already stressful lifestyle.[1] 

 But the sad reality of their lifestyle is that people 

give little to no attention to their stress relievers because of 

this carelessness or forgetfulness of numerous people. The 

plant dies in the first two to three months of acquisition. There 

are other factors for the death of the plants by novice 

gardeners like not everyone knows the nuances of raising a 

plant. Novice gardeners can have many questions regarding 

the plant, like, when to water the plant, how lit the room 

should be for the plant, which temperatures are better suited 

for the plant, how much humidity should the surrounding be 

for the plant, and many more like above. 

 To solve the above-aforementioned problems of 

indoor gardening, we should have a system that can collect 

the data on a micro-scale. A system that can get the 

temperature reading of the plant, luminosity reading around 

the plant, humidity near the plant, and soil moisture of that 

plant, a system that can collect this data in a central location 

and then predict the health and needs of that plant. 

 To solve the anterior problems, we can use IoT 

technology. IoT technology is consist of tiny computer 

known as microcontrollers and microprocessor. 

Microcontrollers are small controlling computer modules that 

can control several sensors to get the data. The 

microprocessor can process the accumulated data from the 

sensors. We can connect the prior with the latter using various 

wireless protocols. Because of their size, we can easily place 

them around a plant from which they can collect desired data 

for us and, we can then visualize it later or analyze it later. 

 IoT technology can solve only half of the problem, 

collecting the data about the plant but, there is still the 

problem of visualizing the data for the novice user. Data 

visualization is the key to making user interaction less 

cumbersome for the rookie user. Data visualization plays a 

crucial role in mutating numerical, unstructured, and 

unreadable data into a readable picture that can understand by 

anyone. The benefits of using graphs and charts to convey 

your idea are, tried and tested methods. That can significantly 

increase the perception of the information in people. 

 To help novice users to use this power of graphs and 

charts to pursue the health of their plant, we can use the 

technology which can superimpose the pictorial 

representation of the data on the screen, AR. AR is one of the 

technologies which started to get a foothold very recently in 

the technology space but considers to be the best way for the 

user to interact with the system. In AR, gardeners can easily 

monitor their plant’s health by looking at the plant using a 

smartphone. 

 There are two posterior sections of the paper. In the 

prior section, the authors talked about the past work in the 

configuration of a literature survey. The latter is about the 

conclusion and future work. 

II. RELATED WORK 

Sashant Suhag[2] and other authors propose an IoT-based soil 

nutrition and temperature model. Soil nutrition and 

temperature have been monitored. Water quality sensors are 

used that will keep monitoring the quality of the water. All 

the data will be sent to the farmer with the help of the IoT. 

The farmer will enter the required data to use the robotic arm 

to automatically harvest the crop. This system automatically 

calculates data with the help of sensors and harvests the crop 

with a robot. It uses two components: hardware and software. 

If the sensors sense that the soil moisture is less than the 

required soil moisture then it will send a notification to the 

farmer to switch on the water sprinklers to water the crop. If 

the soil moisture is in the normal range then it will notify the 

farmer. If moisture is high it will notify the farmer to not 

water the plants until the moisture is medium or low. The 

sensors will provide an ideal temperature required for the 

crop yield. 

 Jayvant Devare and co-authors[3] paper implements 

smart irrigation. Proper utilization of water with the help of 
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WSN systems based on parameters like temperature, soil 

moisture, and leaf wetness sensors. Drip irrigation. Sensors 

are like soil pH, Moisture level, Humidity, temperature, the 

fertility of the soil, level of water, insect population, pest 

detection, crop growth. Farmers are remotely connected with 

his farm using IoT and Smartphones. By using wireless 

sensor network nodes collect crop and environmental-related 

data from the field. Then transfer information through the 

ZigBee network to the server node. This paper also provides 

a smart solution for pest control, monitoring farm growth, and 

controlling the insect population by using image processing. 

 Tharindu Bandara and other authors[4] propose a 

system that uses IoT sensors like soil moisture sensor, 

temperature sensor, and water volume sensor. It needs a soil 

moisture sensor to measure the moisture level in the soil and 

wireless sensor network to connect the sensor. XBee module 

(RF transceiver) is used to transfer the data to the central 

server and microcontroller (Arduino). The proposed system 

provides a more reliable and flexible smart concept for the 

farmers. It is a simple architecture that contains the IoT 

sensors that collect the data from the farm field and transfer 

those data through a wireless sensor network to the central 

server. The primary server assigns tasks to the particular 

server according to the input data. 

 N.Nishitha and team[5] have talked about the 

concept of watering the crops considering the moisture 

content of the soil and weather prediction of the surroundings. 

A web scraper is used. Web scraper can also be used to 

perform watering based on the type of crop that is being 

grown. Their model is also capable of calculating the pH of 

the soil so that fertilizers can be used according to it. The 

watering of the plants can be accurately monitored based on 

characteristics like a) climate b) the type of crop that is being 

harvested c) the pH value of the soil. pH value is used to avoid 

soil erosion. The use of this method can reduce water wastage 

and lead to a controlled usage of fertilizers. 

 Varalakshmi P and other authors[6] have suggested 

a monitoring system using the Raspberry Pi and the attached 

sensors, in combination with a machine learning model 

(CNN) to classify images of plants that have a disease. They 

are using ZigBee to provide high-precision monitoring. They 

have historical information about plant conditions that are 

stored in the cloud. However, they are not using a pH sensor 

to measure the pH levels of the soil, instead, they are using a 

soil moisture sensor. The machine learning component makes 

it possible to identify plant disease at an earlier stage in time. 

They have used a classifier using convolutional neural 

network(CNN) to classify whether a plant is infected or not 

for the image captured by raspberry pi. 

 Christian Hirsch and co-authors[7] have presented a 

less power consuming and scalable IoT-based architecture. 

They are mainly targeting home farmers. They have 

calculated the environmental impact on plant developments 

by monitoring the soil moisture and temperature. The 

measured values are transmitted via Bluetooth Low Energy 

(BLE) to a gateway. This analytical information is useful for 

local farmers to help decrease crop failures. Data is visualized 

using the Things-Board IOT platform. The data is being 

displayed on an Android App. The sensor node takes 

temperature and soil moisture reading every 15 mins and 

stores it in a timestamp in the device’s RAM. BLE peripheral 

devices scan this information and connect to the sensor node 

to update it from time to time. This process is beneficial to 

live-stream the sensor data and get notified about critical 

scenarios. However, the use of BLE makes the notification 

limited to a specific BLE range and the information cannot be 

synchronized on the app once the user is out of BLE range. 

 Honey Shah and other authors in this paper[8] 

present the design of the Augmented Reality Plant System 

(AR-PlaSys). AR-PlaSys is designed by merging Augmented 

Reality (AR) and the Internet of Things (IoT). A proficient 

observing framework is required for easy and long-term plant 

monitoring in industries such as nurseries and at the domestic 

level. The humidity and temperature data from the plant is 

collected by a DHT11 sensor and uploaded to the Particle 

Photon cloud. The screen to be augmented is built in Unity 

3D which is a real-time 3D development platform and is 

connected to the Particle Cloud. Here they have a simple 

application to measure only Temperature and Humidity and 

not the pH Level or Luminosity that we’re measuring as well. 

Their AR UI is fairly simple and has little to no interaction. 

 Ananth N. Ramaseri Chandra and other authors[9] 

explore some of the conventional visualization techniques 

and discuss the scope and possibilities for AR data 

visualizations. Visualizing big data requires some state-of-

the-art techniques due to its complexities. Augmented reality 

technology locks some new directions in the areas of big data 

visualization. They talk about visualization techniques like 

pie charts, bar graphs in AR. Dynamic or interactive 

visualizations with features like rotate, zoom, pan, and 

scrolling allow the users to extract information using the 

visualization in a better way. An Augmented reality (AR) 

visualization has the below properties: 

1) Combination of the real world and virtual objects. 

2) Real-time interaction. 

3) Renders and operates content in 3 dimensions. 

 According to Gene Becker of Lightning 

Laboratories, AR is a new medium for creative expression 

and is the future of computing [citation](Augmented Reality: 

an emerging technologies guide to AR). With its interactive 

and exclusive virtual content, Augmented Reality (AR) has 

been prevalent in recent days in fields like education, 

advertising, entertainment. 

 Ritvik Khanna and other authors[10] talk about a 

project that represents a framework for implementing an AR-

powered controller with interactive controlling of different 

devices that are connected to each other and communicate via 

the internet. The project aims to establish a more fundamental 

approach in integrating mobile AR with the internet of things. 

The users can immerse themselves with a computer-

generated reality and use it to control a vast amount of diverse 

objects and devices. It is important for the image target to be 

in good lighting condition and without any glare on its surface 

for detection, due to which it became difficult to maintain 

such conditions all the time. This can be rectified by setting 

the camera focus to auto when the application is running. This 

allows the application to detect and track the image feature 

effectively and more efficiently. In recent years, with the 

escalating rise in the applications of augmented reality and 

virtual reality in gaming, developing a multipurpose IoT 

controller and a dashboard is significant. 
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 Monica Aiswarya Ankireddy and other authors[11] 

talk about overcoming the challenge of handling many 

applications and enhancing the user experience and have 

demonstrated a unique approach using Augmented Reality 

(AR) and Image processing to control devices. The work is 

carried out in two phases. In the first phase, AR application 

for mobile devices has been implemented, where the user can 

interact with the augmentation, and thus the changes made in 

the AR environment are reflected in the physical world. In the 

second phase, low-cost, portable smart glasses have been 

designed with features to control a device by just having its 

context. It is custom hardware and can be used as a plug-and-

play device. The authors further look forward to improvising 

the solution using faster image processing for efficient 

performance. The authors also plan to add different 

augmentable options such as speed-control/temperature 

control graphical designs which can be interacted, and which 

would add more controllable features to this application. 

III. PROPOSED SYSTEM 

This project helps farmers/ users to keep a track of the 

nutritional value of their plants. They are informed exactly 

what the plant is lacking in terms of growth through a mobile 

application. It helps users/farmers to keep track of their plants 

remotely by collecting various information from sensors. 

 This is a multi-domain project which involves 

Internet of Things and Augmented Reality. We have three 

sensors: temperature, light and pH sensors. All these sensors 

are connected to the raspberry pi and will read data from the 

surroundings. The data from the sensors will be sent to the 

raspberry pi which communicates with the MQTT server. 

 
Fig. 1: Architecture Diagram of Proposed System 

 Our server is connected to the database which will 

store plant sensor readings at particular time intervals. The 

daily reading of sensors will be processed in our algorithm to 

decide the health of the plant. This data will be sent from the 

server back to the front-end of our project that is a Flutter 

mobile application. A new user will have to sign up in the app 

and will then have an option to scan QR code or check a 

plant’s health from existing saved plants. The QR is 

embedded with the url of a unique plant. When the user scans 

the QR code on the plant, the details about plant health are 

fetched real-time from the database and is shown to the user 

in Augmented Reality. We can visualize the screen to have 

details about moisture level, luminosity level and pH level of 

the plant in a pictorial and graphical three-dimensional 

format. This interactive data helps the user to understand the 

plant needs and act accordingly. 

 In case if the plant QR was already scanned then the 

user can select the option from the app and view the details 

of the plant on the mobile. Here the user has the option to 

view the data in 2 dimensional as well as 3 dimensional 

format. In case the user is not around his plant, he can view 

the 2 dimensional view of the plant health giving him the 

daily report of the plant. Users can also enable the option to 

receive real-time notification if the moisture of the plant goes 

below a safe limit. 

 The data is stored in timestamps in the database to 

help us plot accurate graphs with time. Our dataset for a 

healthy plant is collected from different genuine resources. 

The current data is compared with the dataset of a healthy 

plant to calculate deviation from normal sensor values. Each 

plant has a different data set. The name and species of the 

plant have to be collected beforehand. The sensors are 

connected to the raspberry pi using wires and the raspberry bi 

is connected to the server wirelessly. This helps to eliminate 

requirements like Bluetooth and Wi-Fi. 

IV. CONCLUSION 

This paper presented an innovative system which coupled 

with AR technology and IOT devices. The researchers have 

concluded that users that specialise in plant growing may well 

be additional economical and convenient to its members by 

using mobile phones with the assistance of IOT devices. In 

this application we are measuring Temperature, Humidity, 

pH level and Lumi-nosity. With An Augmented reality (AR) 

visualisation has the properties like a combination of real 

world and material, real-time interaction and provides and 

uses content in 3 levels. [12] This paper also establishes a 

more fundamental approach in integrating mobile AR with 

the internet of things.[13] The users can immerse themselves 

with a computer-generated reality and use it to control a vast 

amount of diverse objects and devices. Additionally, this 

application is enhancing users activities by serving 

application members to manage their own plants and simply 

capture lifestyle things and things to be shared/searched on 

the platform. 
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