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Guidance systems are used on about half of planted acres for several major crops

Parcent of crop planted acres
B0 -
Corn  — Cotton == Peanuts

501 -=- Rice -— Soybeans —— Spring whaat > ‘_____,a“

104

0+ T r v & v f T T T -

2001 02 03 04 s 08 a7 (6] (i) 10 11 12 13

USDA, Economic Research Service using data from USDA’s Agricultural Resource
Management Survey (ARMS) Phase I,
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Market value of smart agriculture in China in 2015 and 2020 (in billion U.S. dollars)
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Sales revenue distribution of the domestic smart agriculture market in Japan in
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B mate_ksx3267v2.py [f 2oks

import struct
import time

import socket

import select

import traceback

import hashlib

import json

from enum import IntEnum

from threading import Thread, Lock

from pymodbus.client.sync import ModbusSerialClient
from pymodbus.client.sync import ModbusTcpClient

from .. import *

class NodeType(IntEnum):
SENNODE = 1
ACTNODE
INTHODE
NUTNODE =

class ProtoVer(IntEnum):
KS_X_3267_2026 = 10
KS_X_3267_2018 = 101
TTA 1 = 201

class KSX3267MateV2(DSMate):
_SLEEP = 6.5
_OBS_TIMEOUT = 50
_VERSION = "KSX3267_0.1"
_KEYWORDS = {"value" : (2, "flost"), "status" : (1, "status"),
"opid" : (1, "short"), "state-hold-time" : (2, "int"), "ratio": (1, "short")

"position" : (1, "short"), "remain-time" : (2, "int"),
"control": (1, "control"), "area" : (1, “short"), "alert™ : (1, “alert"),
old-time" : {2, "int"), "operation" : (1, "operation")
"time" : (2, "int"), "opentime” : (1, "short"), "closetime" : (1, "short")
4 "EC": (2, "float"), "pH": (2, "flost"), "on-sec” : (1, "short")
"start-area” : (1, "short"), "stop-area": (1, “short™),

epoch" : (2, "int"), "vfloat": (2, "float"), "wint" : (2, "int")}
_DEVINFOREG = 2
_DEVCODEREG = 101

def __init (self, option, devinfo, coupleid, guelist):
super(KSX3267MateV2, =
._timeout = 3 if "timeout” not in option else option["timeout"]

).__init__{option, devinfo, coupleid, guelist)

_conn = {}
_tempthd = []
._isdetecting = Fa
_detection = {"port": [], "saddr":8, "eaddr":8, "opid":0}
_lock = Lock()

1f._lastobstm = @

_lastnotitm = @

1f._reginfo = {}

If.initreginfo()
._logger. info("KSX3267MateV2 Started.")

ji

f._devinfo:

L def initreginfo

for g in -
for nd in gw["children"]:
_reginfo[nd["id"]] = {}

def setreqinfo(cclf, node, dev, opid):
._reqinfolnode[ '4d"]1[dev['id"]] = [opid, node, dev]

def getreginfoopid(=clf, nid, devid):

if devid in _reqinfo[nid]

._reginfo[nid][devid][8]

return el

return [

e

def getreginfonode(==1f, nid):

return ==17. reginfo[nid]

def delreginfo(sclf, nid, devid):
if devid in self

del

._reginfo[nid]:
_reqinfolnid][devid]

def detect_node(=

print("detect_node", unit, registers)

conn, unit, registers):

compcode = registers[@]
nodetype = registers[1]

nodecode = registers[2]
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- EAl(soil texture) +4
Method)& AHE3FRI L B &7 WHE 7
I 2 34.6%, 38.7%, 36.7% WA} 49.8%, 42.7, 43.5%, HVE

-EBEXN BN Ay 47w 6
15.6%, 18.5%, 19.8% ¢ ¥ E(oam)=E, 42 =+ 27t 1.26 Mg m™, 1.31 Mg m™,

1.29 Mg m & eSS
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o 36.7% 43.5% 19.8% %FE (Loam) 1.29
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4. 24 RE] 6. 1. AN B dolEE BASYon B/bE BewEe 234 dol
7F Ao 27 gk

F7HE 2= AFEATE ol Bt RFFUIE 4.29, Fat #HFEFS 3.94 ¢ 1,000m ™7,
Hat #FAIZEE 638 o)A

7z} QA B S A9 SA-G st F42 74 AN fAE D) ESTE S
ZF WH3lEH(WCV: Water content variance), &5 A2} Al AlA 7} §ES-317] 742 & A 7E
ol 2) BHk-& A ZHIRT: Irrigation reaction time), A ¥ A ZFELE wH8 EF 71X
A™ A7El 3) AAHE-S-AIZHSRT: Sensor reaction time), ) ESTE3 54 A3}

(soil water contents)E HA13l9 &

EAADTES W7 BAY, BAZR90e RS AHEete] BAAS

Ne Site(depth x distance) *wcv YIRT “SRT
cm % min min
1 10 x 10 2.58 aa 24.17 aaa 63.36 ac
2 10 x 20 0.66 bc 142.57 bca 130.71 ac
3 10 x 30 0.49 ca 279.50 daa 87.86 ac
4 20 x 10 1.18 ba 67.73 aba 107.14 ac
5 20 x 20 0.40 ca 122.67 bca 182.14 ac
6 20 x 30 0.39 ca 195.45 caa 482.14 ab
7 30 x 10 1.18 ba 68.60 aba 680.71 bc
8 30 x 20 2.30 aa 109.27 abc 1,082.14 cc
9 30 x 30 0.69 bc 146.23 bca 944.29 be

*WCV: Water content variance, YIRT: Irrigation reaction time; “SRT: Sensor reaction time
Mean separation within column by Duncan’s multiple range test, 5% level.

EYTEetE 5 MMIUZHIE)>

Site(depth x distance) *wWcv YIRT “SRT
o cm % min min
1 10 x 10 2.58 aa 24.17 aaa 63.36 ac
4 20 x 10 1.18 ba 67.73 aba 107.14 ac
7 30 x 10 1.18 ba 68.60 aba 680.71 bc
2 10 x 20 0.66 bc 142.57 bca 130.71 ac
5 20 x 20 0.40 ca 122.67 bca 182.14 ac
8 30 x 20 2.30 aa 109.27 abc 1,082.14 cc
3 10 x 30 0.49 ca 279.50 daa 87.86 ac
6 20 x 30 0.39 ca 195.45 caa 482.14 ab
30 x 30 0.69 bc 146.23 bca 944.29 be

xWCV: Water content variance, yIRT: Irrigation reaction time; zSRT: Sensor reaction time

Mean separation within column by Duncan’s multiple range test, 5% level.
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Variance(%)

) EfR-slek WMl (xWCV: Water content variance)
Fdy 5

SheF ASIE(WCV)S 4% A3 Z1o] 10cm AE] 10cm AA 9] E
okriler WM3lEZo] 258a % & 7FE FHal zZo] 20cm A 10cm 2.30a %, Zo]
10cm A2l 30cm A= 1.22b %, 2°] 10cm 2] 20cm A4 1.06bc % = YERG
o HIFWCV)S &A% 243 2ol 10 em A# 10 cm AA (1
ﬂ%—ol 2.58a % = 7V& Za 7o) 20 cm A# 10 cm AlA (4
M) WCV= 1.18b %, #ol 30 cm A2 10 cm AA(7¥) WCVE 1.18b %= YERE
A5 29 A 10 cme EY2 #5 A EYFEo] & o5
A2 20 cm, o] 30 cm(8W) AlA = 2W, 59 AAMHT WCVZ|F 2.30a %= A e}
St ole AAAl Zol 30 cm F-Zell A EFFFol UEY EG o] A ke

2 524 X3ta 3 wFgor 59 Bt Jo® 4%

BEFFE FE EG o @goR AYEd, £% 0 e 9@ AreE g
A, E71A AHE so= FAHE

BESFE Sue Bge] £EH EQGE PR PR 0 D 4FED U 2P
AELE 1,27 mm hr! o) o2 o] f3o] EGS B U B olFAo] A wolA]
<=7 Bake] Joh(Ek 9 7, 2017)= AT7ARI} 9IS

AR a9 Al 30 cm9] AAME(3H, 69, 9H)S o] 2ol 7} A x| Fgkar 7+z)

WCV %k 0.49¢ %, 0.39¢ %, 0.69bc %= e
9H AAMe] A EFEFFoR EY o] F£yow o]Fdte] 3W, 6 AAHT}
WCV gte] =4 yepdt Aoz F=44

WOV 4 A7 4520 BEFe Ael 10 cm d 45 2ol 30 cm 744 EFFE o]
o] f&skgla e A 20 em ol A BEdE olewel A A= ¥
REE R S o|EFe FolEt AL GAT

Water variance

o
n —_r
¥ 7 T 5
— o
o T i
i i o
o - : 5 i i @
ey ] I !
5 6 8 |
ﬁl:l ! ‘:Ilzl e Tl
o - = X —r = -
T | | T T I T
1 2 3 4 5 6 7 8 9

Site
<EYLESt2E H5|2KHwev: Water content variance)>
HukS- A ZH(yIRT: Irrigation reaction time)
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