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SolarSENSE

S O I a r P owe red S o i I Q Off-grid soil sensing
Sensors and digital library

on the rural farm

Solar Powered Sensors

Sensors measure water, temp,
light, and phosphate levels in soil
and WIFI communicates data to
SolarSPELL

* Low Cost Y ﬁ

« Open Source Design

« Off Grid Usage with OftLine Farmers
s o I a rs P E L L D i g ital Access to soil status/analysis
Ag ri Cutrial Li bra ry D and digital agriculture library

completely off-line
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Solar Powered Soil
Sensors

 Soil Temp
 Moisture Level
* PH Level
 Solarirradiance
*  Humidity
 AirTemp
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~ solarsense Data Flow
-~ Off-grid soil sensing
and digital library 1. SolarSENSE Code
h | f
on the ruraltarm a. Sensor Code to collect data
and relay via WiFi
b. SolarSPELL to collect via
Solar Powered Sensors WiFi data from sensors in
Sensors measure water, temp, range and collate/average.
light, and phosphate levels in soil c. On SolarSPELL - Al to match
and WIFI communicates data to di to lib
SolarSPELL senfortrea ings to library
conten
d. Recommend Intervention

Off-Line Farmers Displayed on web browser

Access to soil status/analysis

and digital agriculture library
D completely off-line
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Dr Hosman’s Humanitarian
Engineering Innovation Model
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1. Challenge to ASU students gg?}%;?)ft
\. J /
[ ) Polytech .

2. Challenge to ASU students Prototype 1 Campus In F_|e.Id User
. J Build Test Training and

Implementation
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3. Challenge to ASU students Prototype 2
\ J

ﬂk
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Improvements, Ideas,
Concepts, and Designs

In field Measurement and
Evaluations of features and

functions
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Proof of Concept Student Team

SolarSENSE Capstone '401
Fall 2018 - ASU Project Team

Scott James
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POC Field Test - MA‘O Organic Farms

%l Arizona State ;3"\; SolarSPELL’

University



Prototype One - EGR 307 Humanitarian
Engineering Class
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System Development - EGR 307
Humanitarian Engineering

Four Student Teams
1. Hardware — Industrial

Design A
2. Electrical & PCB rarduware Soystem SO ware
Design
3. Embedded Software T [ApacheWeb}
Design g | Sener
4. Linux software stack R [ WTTP
Design " SolarSPELL

System Software
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Four Teams - Integrated Plan
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Hardware — Industrial Design
Team 1
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Solar Power — PCB Design
Team 2

Charge Controller

Board System Power Requirements

Component capacities
» Solar Power

- Battery
80mm diameter « Charge Controller
Solar Panel PCB - Charge Controller
Reference Design
Li-ion
Battery
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Embedded Software Design
Team 3

FSU

Arizona State
University

% Sensor

EPS32
Control
Board

Sensor
Tip

(c

ESPRESS
ESP32
Xtensa®
32-bit LX6
micro
processor

J

\\

Sensor Control Board \

WiFi 802.11 b/g/n

OS - FreeRTOS

~

.

~

Onboard DHT11 -
Humidity Sensor

=

Sensors
‘ Temp \ h2o
Humldlty




SolarSPELL Platform SolarSPELL Platform
Software Design — Team 4

N\ Data Base
MQTT
Publisher
&g isrunning [ MQTT over Apache Web
2 on the WiFi Server

HTTP

[:umxo:uw —|—|o§]
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Field Beta Test and feedback

1. Hardware communication and data
gathering from sensors

2. User Interface via web server on
SolarSPELL

3. Compare data to standard soil

testing
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Solar Powered Soil

Sensors
 Soil Temp 18 C
* Moisture Level 34%
* PH Level 8.9
 Solarirradiance 4.8 kWh
*  Humidity 57%
 Air Temp 29 C
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 Soil Temp 18 C
« Moisture Level 34%

* PH Level 8.9

« Solarirradiance 4.8 kWh
*  Humidity 57%
 AirTemp 29C
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Questions?

%" Arizona State ;.3/\: SolarSPELL’

University



%Arizona State @ SolarSPELL’

University

. =D 5
% Arizona State ;ﬁ; SolarSPELL

University .



