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Narrative Description

Over the past couple of decades, automation has evolved in industry and society.
Whether it is used for manufacturing machinery or in-door home maintenance,
automation is emerging as a vital component to improving our way of life. A call for
plant growth automation can provide individuals with items that they may be unable to
purchase or maintain, such as a personal garden. There are some individuals who lack
the “green thumb” gene and there are others who don’t have enough time to care for
plants. A system that combines the convenience and assistance of automation with the
portability of a pot is the Autonomous Plant System (APS).

The main motivation for developing a system with these characteristics is to
empower those individuals who may not have the resources that are needed to have
green plant life around them. A potential customer could be an individual with a busy
full time schedule but the self-reliance to enjoy cooking with fresh herbs and the
convenience of having their own garden. The time and resources dedicated to caring for
those herbs may not be available from the client, but with an autonomous plant
maintenance device, like APS, it can still be possible for individuals to have their own
herb garden.

In summary this product will provide an autonomous solution, using new
technology, to improve the overall success of maintaining small plants. Therefore

minimum user interaction of this device applies for personal or commercial application.



Goals & Objectives

The design and creation of this project will be using a set of goals to improve success
and produce a sufficient prototype. The following objectives highlight the primary

goals.

Portability — The overall size and weight of the device will be optimized to ensure
portability. This will allow for a wide range of users since there shall be minimal

user physical burdens.

Renewable Energy — The main source of energy for the system shall be via sustainable
energy, such as solar power. Power management will be important to consider
during the design process and techniques such as sleep cycles and minimal power

usage will be considered.

Usability — An ergonomic design will be a main focus for this system. User
interaction shall be implemented through graphical user interfaces that are easy to
learn and use. The system shall provide the user with multiple options to interface

with APS such as through a handheld device like a smart phone or tablet.

Sustainability — The system shall be able to operate with minimal user interaction
and it shall be self-monitoring. If any critical system errors arise, then the user will
be notified for support. An array of sensors shall be used to keep the system
updated on the overall plant health and to report results to the user. Overall
reliability and independence of the device will be a critical item to consider during

design.

Serviceability — A modular design of this system will provide adequate preventive
and direct support maintenance. Common commercial components will be used

with the exception of the CPU.



Goals & Objectives cont.

Economical — The overall design of this system will focus on maintaining a low-cost

solution in order to increase the range of potential users.

Adaptable and Robust - The system shall be able to adapt to different plant and pot
sizes. It shall also be able to adjust and withstand to outdoor or indoor use. All
components being used shall be made to withstand water, dirt, and any other

elements that can arise from being in a plant environment.



Specifications & Requirements

The requirements of the APS device will follow closely with the objectives and

goals of the project. All the major requirements with comments are displayed in the

table below.

Req# Description Comments

001 Enclosure dimensions: Enclosure dimensions:
20Wx 1.0Dx 3.0H Width x Depth x Height

002 The enclosure assy. weight Flexible instead of rigid
shall be less than 12 Ibs. exterior used for weight

reduction.

003 There shall be min. Qty of 1 Optional B/U battery
Lith.-Ton 12V battery for the designed in system.
system.

Length x Width x Height
4.45"L x 2.28”W x 3.5”H
Weight 1.23 Ibs.
004 80 Watt Solar Charging Kit 4 Solar Panels, 7A Charger
Ctlr, PVC Stand.

005 CCD Camera 1/3 inch Input: 12v DC
Size: 38mm Lx 38mmW Pixel:752 x 582(PAL)

006 The sensors of the system Overall sensor and data
shall be within 10% accuracy. accuracy is important to

ensure proper plant care.

007 The water pump shall have A minimal pump rate thru
max. flow rate of 100 gph. 1/8” tubing shall support
12v DC brush motor @ 50% delicate plant care.
duty cycle (gph=gallons per hour)

008 The water tank volume shall A small reservoir w/
be less than 2 gallons. external tank optional.

009 Power cables 12 AWG oil 10 AWG cable might be
resistant and rated for outdoor needed for extended length
use.




