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X. CONCLUSIONS AND RECOMMENDATIONS

In conclusion, the DeMeter soil monitor project was a success. The microcontroller,
power, sensor, and phone application subsystems were all successfully integrated, and a finished
prototype was demonstrated. The prototype included several working sensors including
temperature, moisture, pH, and RGB. While the accuracy of the PH sensor varied, the
temperature, moisture, and RGB all accurately returned data and achieved the design goals. With
further filtering, a greater budget, and improved electrodes, all sensors would be able to better
sense soil conditions. During the final demonstration, the microcontroller system showed that
accurate real time data could be sampled from 3 analog sources (temperature, moisture, pH) and
1 digital source (RGB). This data was posted (HTTP) wirelessly to a nearby laptop using the
built-in WiFi module. Upon receiving the HTTP post request, the laptop server inserted the data
posted into a MySQL database. The android phone application was successfully retrieving the
data from the MySQL database and displaying it on a chart for the user. The power subsystem
showed a lithium-ion battery charging circuit with overcharge protection and showed that the

battery could accurately power the rest of the system while being charged.
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Fig 6: LTspice simulation of varying soil temperature for sensor design.

while (1)
f
L
2 t adc_reading = 0;

for-(int-1-='0; 1 < NO OF SAMPLES; i++)
{

adc_reading += adcl get raw((adcl channel t)channel);

adc_reading /= NO OF SAMPLES;

Voltage = esp_adc_cal_raw_to_voltage(adé_reading, adc_chars);
printf(“Raw: %d\tvoltage: %dmv\n", adc reading, Voltage);
vTaskDelay(pdMS TO TICKS(1000));

Fig 7: Code for sampling and averaging of ADC
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adc_get handler(htt q_t *req)

*  buf;

buf len;

sprintf(Resp, "voltage: mv", Voltage);

buf len = httpd req get hdr_value len(req,
(buf len > 1)

buf = malloc(buf len);
(httpd req get hdr value str(req, “Host™, buf, buf len) ESP_OK)

ESP_LOGI(TAG, "Found header => Host: ¥s", buf);
}
free(buf);

buf len = httpd req get url query len(req) + 1;
(buf _len > 1)

buf = malloc(buf len);
(httpd req get url query str(req, buf, buf len) == ESP_0OK)

ESP_LOGI(TAG, "Found URI jery %s", buf);

1
J

free(buf);

* resp_str = ( *) req->user_ctx;

httpd resp send(req, resp str, HTTPD RESP USE STRLEN);

(httpd_req_get hdr_value_len(req,

ESP_LOGI(TAG,

ESP OK;

Fig 8: HTTP GET handler for ADC reading (used for demo)
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onCreate(]

.onCre

Plugin(

Fig 9: Initialize AWS Amplify in Android App

com.ampli

g(pluralName authRules
(allow =

targetType= isRequired =
rgetType= isRequired
(targetTyp isRequired =
targetType= isRequired =
d(targetType= isRequired =
n

d(targetType= isRequired =

i
targetName =

argetType=
argetType= isReadOnly ) 1.DateTime
argetType= isReadOnly = ) 1.DateTime

Fig 10: Generated Device Table DataStore Class
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com.amplifyfran

(pluralName = authRules
1low = thStra operat

(targetType= isRequired

d(targetType= isRequired
rgetType= isRequired
rgetType= isRequired
rgetType= isRequired
rgetType= isRequired

isRequired

Fig 12: Code to Update UserSetpoints DataStore Element with Dummy Variables
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nfig(pluralName = authRules = {

operations = {

isRequired =

(targetType= isRequired
targetType= isRequired
(targetType= isRequired
targetType= isRequired ) S
(targetType= @Hasl (associatedWit
targetType= isReadOnly
isReadOnly

onResume

Fig 14: Function to Graph Data Display in Real-Time
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addEntry() {

( ( .nextDouble() *

Fig 15: Function that Adds Random Values to Graph

GraphingDemo

Temperature

0
24 26 28 30 3]
Time

Fig 16: Resulting Graph from Fig 14 & Fig 15
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Fig 17: Calibration for Moisture and PH Sensors
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Fig 18: Completed Design With ABS and PLA+ Plastic Housing
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Fig 19: Internal Housing
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Datasheets for Components

ESP32 Datasheet:
https://www.espressif.com/sites/default/files/documentation/esp32_datasheet_en.pdf

OASIS MQTT Datasheet:
http://docs.oasis-open.org/mqtt/mqtt/v3.1.1/mqtt-v3.1.1.pdf

ESP32-WROOM-32 Datasheet:
https://cdn.sparkfun.com/assets/learn_tutorials/8/0/4/esp32-wroom-32_datasheet_en.pdf

TCS3200 Datasheets:
https://components101.com/sites/default/files/component_datasheet/TCS3200-Color-Sensor-
Module.pdf
https://ams.com/documents/20143/36005/TCS3200_DS000107_3-00.pdf/c53d702f-63aa-edal-
745f-d513aa4f535f
https://www.mouser.com/datasheet/2/321/28302-TCS3200-doc-370245.pdf

NTC Thermistor Datasheet:
https://www.vishay.com/docs/29049/ntcle100.pdf

TLC555 Timer Datasheet:
https://www.ti.com/lit/ds/symlink/tlc555.pdf?ts=1637984776404&ref _url=https%253A%252F%
252Fwww.google.com%252F

LMP7721 Op-Amp Datasheet
https://www.ti.com/product/LMP7721
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