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Tabte 7: Wi-Fi Radio Characteristics

Output impedance "4 . - ez | - 0
TX powar " 11n, MCET 12 13 14 gBm
11b mode 175 185 20 aBm
Sensitivity 11b, 1 Mbps Z -8 2 dBm
" 116, 11 Mbps : ) oBm
11a, 6 Mbps - -92 dBm
114, 54 Mbps - ~74 dBm
11n, HT20, MCS0 - =81 dBm
11n, HT20, MCST - -T1 . dBm
110, HT40, MCS0 - -B9 + aBm
110, HT40, MCST . -6% 7 dBm
Adiacant channel regection 11g, & Mbps - M daB
o - 11, 54 Mbps . 14 @B
11n, HT20, MCS0 - 31 dB
11n, HT20, MCST . 13 B
1. Device should operale in ine fequency mnge akocaied by megonal reguisiony . Target frea
ranga i configuritis Dy softwam.

M

For the modkdes that use IFEX antennas, the output impedance 15 50 11, For other modules without IPEX anfennas,
Laties cer 11 e 10 CONCETTT ALOLT I CutpUl Imipedance

3. Target TX power is configuraibis based on device or caniicalion requirements.

<ESP32-wroom &4 == Reference>

ESP32 supports multiple external QSPI flash and SRAM chips. More details can be found in Chapter SPI in the
ESP32 Technical Referance Manual, ESP32 also supports hardware encryption/decryption based on AES to pro-
tect developers' programs and data in flash.

ESP32 can access the external QSPI flash and SRAM through high-speed caches.

* The external flash can be mapped into CPU instruction memory space and read-only memory space simul-
taneously.

- When external flash is mapped into CPU instruction memary space, up to 11 MB + 248 KB can be
mapped at a time. Note that if more than 3 MB + 248 KB are mapped, cache performance will be
reduced due to speculative reads by the CPU.

- When external flash is mapped Into read-only data memory space, up to 4 MB can be mapped at a
time. 8-bit, 16-bit and 32-bit reads are supported.

= External SRAM can be mapped into CPU data memory space. Up to 4 MB can be mapped at a time. 8-bit,
16-bit and 32-bit reads and writes are supported.

ESP32-WROOM-32 integrates a 4 MB SPI flash, which is connected to GPIOS, GPIO7, GPIOS, GPIO2, GPIO10
and GPIO11. These six pins cannot be used as regular GPIOs.

<External Flash and SRAM Reference>

ESP32-DOWDQS contains two low-power Xtensa® 32-bit LX6 microprocessors. The internal memory includes:
* 448 KB of ROM for booting and core functions.
* 520 KB of on-chip SRAM for data and instructions.

* 8 KB of SRAM in RTC, which is called RTC FAST Memory and can be used for data storage; it is accessed
by the main CPU during RTC Boot from the Deep-sieep mode.

* 8 KB of SRAM in RTC, which is called RTC SLOW Memory and can be accessed by the co-processor during
the Deep-sleep mode.

* 1 Kbit of eFuse: 256 bits are used for the system (MAC address and chip configuration) and the remaining
768 bits are reserved for customer applications, including flash-encryption and chip-ID,

<CPU and Internal Memory Reference>
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<ESP32-WROOM-32 Reset Circuit Reference>
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<Sensor array region color filter layout Reference>
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<Windowing Reference>
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<0V2640 light response Reference>
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# pip install pandas

import pandas as pd

import json

import requests

api_url_technell = ’http://147.46.206.95:7890/soils’
from datetime import datetime as dt

# pandas
df_excel = pd.read_excel(“rapid_d.xlsx",sheet_name="rapid_d",
engine="openpyxl“, index_col="ID")

# print(df_excel)

for i in range(0, 10):

# measurements

data = {
'mPH": float(df_excel.ilocli,
'mEC”: float(df_excel.ilocli,
'mNO3’: int(df_excel.ilocli, 2D),
'mPO4": int(df_excel.ilocli, 3D,
'mK’: int(df_excel.ilocli, 4]),
'mEH’: int(df_excel.ilocli, 51),
'mCROP”: 6D

df_excel.ilocli, 0:7]
0D,
1D,

int(df_excel.ilocli,

}

print(data)

payload = data

headers = {’Accept”: "application/json; charset=utf-8’, "Content-Type’:
"application/json; charset=utf-8'}

response = requests.post(api_url_technell, headers=headers,
json=payload)

print(response.text)

Holel MEE My 7&

Hole MEE M 5 (2YAMA : 2|52, TCP/IP A2 =2 Oo|H 12t
M| ApQE My 75 g
- 2YAA : Ubuntu 18.04.6 LTS - TE A EEH(EESATI|D
- CPU : Intel 17, 4core—16thread, 3.2Mhz S21-23, 101&
- RAM : 32 Gb - IP Address : 192.168.1.165 (LH5)

Disk capacity : 1 Gb + 2 Gb

D1 -THE 1D=Ubunt.
DIS

n
gbgrltu 18,046 LTS"

04"

'/www ubuntu,con/"
'/help ubuntu,con/"
ttps://bugs, launchpad, net/ubuntu/"
- http:://mww.ubunru.cmu’lﬁgal/terms-and-polxcxes/privac5~policy
ionic
ME=bionic
inuxs/etcs

°|F H|SH
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A2d 28 & Mol Ad NE A2d 28 ¥ Mol Ad N
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- H22 %€ :1.31 Gb / 31.4 Gb - M2z B%& 1.31 Gb / 31.4 Gb
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> Light Index(H
> Light Index(V
> GrayIndex(Y)= 9° 97

chl EY Al (2AHH =, 2022H)
s — —
3249
24 Ots 4%
%,_\1 =g SAMPLE|
= A

66.65

R [ 68.52 [ 795 65.56

6 [ %277 [ 12642 [ 33.69 54.56

B [ 3896 [ 69.62 33.64 36.49
ReG+B[ 200.25 [ 275.59 132.89 157.70
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M2 2t 24 et o[o|X|

, otadgol2, 2ldtol22] o|o|X[E ettAl(otaulEs 0, 5, 10, 15, 20,
(o]

25 mg L', 2IAF 0, 20, 40, 60, 80, 100 mg L', &AF 0, 50, 100, 150, 200,
250 mg L M9 sk e MXsto] 2+ 5702] set &=H|

o Zt2lof| 9|8t LOo|=E z|astst?| @6 LED &= F Ctdst 2 = /U AlZE =0
dag FSHD, FrHoR dido|l WE A |25 ZHelsty| fsi cellof =
HlZd S 2510 a2 FE

.« FSe gae BAMo| 28 £ UAETE AR 0|5 - cell BF - 5 - AR set
HS - 2 sip’ =02 25 gl giHal zedg oo

[==] o [ - L
- QA FS IAE S FSE oloxIM EF Al olojx| x5S s U A
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<HMolE2 SEE Y4 Crop OlolX[>
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<olaysol2 sEE ¥4 Crop O[ofX[>
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<eldtol2 s=E P4 Crop O|D|X[>

funct ion maskedimage = cropRDi(original Image, mask)
[e. £l = sizeloriginal Image);

Ifte~=0)
Mask the image with the clrcle
maskedImage = bsxiun{@tines, original Image, castimask, classloriginallmaze)}):
% Crop the image to the bounding b
props = reglonprops(mask, 'BoundinaBox )i

maskedImage = imcrop(masked|wage. orops.BoundingBax).

(wasked | mage i

maskadImage = orliginal Image:

<HAMEME 25 cropping A ZE AF>
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A HAZH MFES 9IF WX ZRaY A

@ 2R T2OY HLS Sls T 24 B4

oIS AISE Sd ESPS2-CAM NSOl HEE 4 e By Y =20 o
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* Resolution : Z[Cf UXGA(1600 X 1200) 7tX| X[

« Quality : 25 galo] EMS AMsio] 24 10004 Zoh 637K AMH Jts

oAl MY Ths

Brigthness : 5 d&e| 817|& Z ™ot # 4 + 2
Contrast : 5 Q&to| @et Oid|gts ZHst + 2 HAM AH Jts
Saturation : £ 5 d&o MEE ZHsio] + 2 HRoA HH Jts

Shutter speed : J&ts
]

245t 0.1ms B2

Z[th 1s7HX| MHE Ths
Special Effect : F|5 datoll €5 X Z0| 7Isst4, 0 — No Effect, 1 — Negative,
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- Sepia ZH HME Jts
AWB : F 5 G&o| White Balance &112|&5S M &
AWB Gain : White Balance €125 M M A5+ Gain ¢4g 7|22 &
X| WB GainollA| MEHSE gf2 7|ZE2E 2X| MEH
WB Mode : White Balance &112|&5 HE Il AFEE= Gain a2 7|&0 4%
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oA ME! Jts
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MEA &5 2 S
59 9 AZH F MINETY 484 S0/2 7F AT
EC [NOs;] [H.PO4 ] [Cl] [SOs]
Soil  EC 1.00
[NOs7] 0.89"  1.00
[HPO,] 0.38 0.34 1.00
[CI7] 0.51° 0.44 0.71™" 1.00
[SO&] 0577 072" 032 0.55°  1.00
Plant EC 1.00
NOs] 013 1.00
[HPO;] 017 004  1.00
[CI] 020 003  0.00 1.00
(SO 048" 024 008 001 100
Soilvs. EC 0.14
plant (o7 000 0.00
[HPO,;] 000 001 002
[Cl] 051" 000 0.4 0.04
[SOS] 003 002 018 0.15 0.1l
*x:p < 0.01, 2 p < 0.05
EY & S0|259 sk |8 =2 Fod datdg 2l 53] NOs,
CI2t H.PO,~, NO3 2t SO, Zhol =2 AtztMo| gel=qls
StX|gh AEH 20l2 s & 7ollc wolsh MEEA T gele X it o= 4
= 3o e 222 F Ato|et Mz xtolo| 2lsf 7[elsts H2=E o{AHE
ORZIIX| 2, EY-AEH 0|2 sk 2ol tF 2 7elst aAztatA It eld S
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=77 E 5 Aot o{AZ (ot PCA Z1t &Hx)
3
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2 Sudaig
udan grass  /
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1 Bracken v EC
Rice/
= Ballon flower A& A/ e »
?_: NO, < __© i/ Lettuce o'Sean
~ () pr-ccreccmccccccccccecn s Fhmpﬂh—-h___. .................................
1 Apple ! “Peach
= Sweet potato O i A b » H,PO,
= Gra;!e Com
-1 O  Pear SO
Cabbage i Tomato ‘
) oPepuer
-3 i
4 3 2 -1 0 | 2 3 4
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_99_



N3
At

A

T AIME M 3

x
o

5t

|

—

S

st

4

MS
At

el =0
7t 2t =t

r
[S)

70!

ol
__OH_

o
U

of
=0

ot

Ul

7t 2t 2

- 100 -




- C++ ¢dof X[ ¥

— Arm Cortext-M A|Z2|=2| o}7|ElX Z|Ht

e O/O|3Z HAEEH HWE S8 Metd "It

- AlM|Zof RHEH= Z=(ESP32-CAM)Z}t 100% T2t 7}=8 Espressif
ESP32-DevKitCe| && 7ts

A=
ofo|3 2 HEEZ ) 3 AAF = SMSA
(=h=ErorIr &)
Arduino Nano 33 BLE Sense O X O
SparkFun Edge O O X
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Adafruit TensorFlow Lite O X X
Adafruit Circuit Playground Bluefruit O X X
Espressif ESP32-DevKitC O O O
Espressif ESP-EYE O X O
Wio Terminal: ATSAMDS51 X X X
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@ M B2y dne|E MA
SLOT & RGB Z& =HE ?Ist =8 (Blank X2 7|E22 ot EHH| AHE)
SLOT3

SLOT1 SLOT2 CIES
drs 4= R B R+G+B R G B R+G+B R G B R+G+B
1x} 75.1 70.0 44 4 189.5 80.9 77.9 42.9 201.9 68.6 67.2 38.8 174.9
2} 75.9 70.2 42 .4 188.5 79.4 77.8 41.8 198.9 67.7 64.1 40.2 172.1
33Xt 76.8 69.4 42.9 189.1 83.4 72.9 40.4 196.7 68.3] 67.3 39.3 174.9
4%k 76.8 741 45.5 196.4) 85.0) 77.5 43.0 205.4 67.5 65.6 40.2 173.3
5t 76.9 69.8] 46.3) 193.0) 81.5 78.7| 42.4 202.9 67.5 65.2, 39.4 172.23
6} 76.2 71.8 44.9 193.0) 82.2) 79.0 40.9 202.1 71.7] 65.6 39.1 176.5
1SS 76.7| 68.5] 44 .4 189.6 81.8) 74.0 40.7) 196.5 69.6) 66.2 40.4 176.3
8%} 75.9 73.6) 43.2) 192.8| 81.8) 73.4 42.2) 197.4 70.2] 65.4) 39.4 175.0
9} 75.9 70.3 45 .5 191.6 81.2 74.0 41.0 196.7 67.6 65.3 39.8 172.7
10X} 75.8 69.5 471 192.4 82.5 81.9 411 205.4 68.0 64.2| 40.1 172.3
ks 76.19 70.72, 44 .66 81.97| 76.70 41.64 68.68] 65.61 39.67| 173.9
RS 68.68, 65.61 39.67| 68.68, 65.61 39.67| 68.68] 65.61 39.67| 173.9
2| 1.1 1.08 1.13 1.19 1.17 1.05 1.00 1.00 1.00

SLOT4 SLOT5 SLOT6
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