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O As an immediate response to emergencies in underground subway system, M2M underground
rescue system will be developed based on the Internet Of Things (loT) technology. This
M2M underground rescue system can collect surrounding information through sensors and
prevent undesirable damages to passengers as well as infrastructures by making prompt
decision and evacuation suggestions prior to emergencies
O SOP development for emergencies of underground subway system
- Producing E-book for passengers about emergency manuals
- Inviting safety experts in the world to develop SOP
O M2M algorithm development based on SOP emergency process
- Algorithm development for surrounding recognition and decision making process of
safety Smar tNKeeper
Purpose & - Development of safety SmartNKeeper in surrounding recognition information and data
Contents shar ing model
O Smar tNKeeper development
- improvement on remote sensor node feature
- Network Development for smart network management system
- Development of effective SOP delivering system during emergencies
- Analysis on current emergency routes and development of effective evacuation system
for passengers
- Development of sensor information collection and forwarding methods
O Expending application of SmartNKeeper testbed
- Testbed operation on underground system with more than three basement levels
- Development of aversion for smart network communication system
Results
O The research product can be tested and applied to the KORAIL' s system. With the
constant maintenance and repairs, the quality of the product can be assessed. Through
the successful test application at KORAIL, potential commercialization of the product
Expected gan be .proposed. Through this prOJect, it would also be possible to collect
o information of potential customers in advance.

Contribution O In Korea, usage of underground areas is relatively high, comparing to other countries.
Therefore, the nation recognizes the importance of adequate safety management system
for underground areas. This project will largely contribute to make a proper and
effective emergency prediction and preparation program.

. . onver tion
Keywords Subway Structure |Disaster Sign M2M Based C ersa Smart Sensor

Network
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import pandas as pd

import matplotlib.pyplot as plt
import numpy as np

from sklearn import tree

#preprocess
df = pd.read_csv('xor_simple.csv')

# pylab inline

def x_y_species(df, species_name):
x_array = df[df['class'] == species_name]['x'].values
y_array = df[df['class'] == species_name]['y'].values
return x_array, y_array

# plot sample data

def data_plot(df):

x_array, y_array = x_y_species(df, 0)
plt.plot(x_array, y_array, 'bo")

x_array, y_array = x_y_species(df, 1)

plt.plot(x_array, y_array, 'ro')

plt.xlabel('x', fontsize=20)

plt.ylabel('y', fontsize=20)

plt.axis("tight", fontsize=20)

x_min, x_max = x_array.min() — 1, x_array.max() + 1
y_min, y_max = y_array.min() — 1, y_array.max() + 1
plt.xlim ((x_min, x_max))

plt.ylim((y_min, y_max))

plt.show()

#data_plot(df)

# test decision tree
data_array = df[['x', 'y']].values
class_array = df['class'].values

clf = tree.DecisionTreeClassifier()
clf = clf.fit(data_array, class_array)

result = clf.predict([[2., 1.1, [1., -0.5]])
print(result)

from sklearn.externals.six import StringlO
with open("xor_simple.dot",'w') as f:

f = tree.export_graphviz(clf, out_file=f)
#f.close()

# transform ruleset to human-readable format

def transform_ruleset(inputFile):
import os

#from graphviz import Source
file = open(inputFile,'r')
text=file.read()

return text

ruleset_text = transform_ruleset('xor_simple.dot')
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X[1] <= 1.8362
gini = 0.4997
samples = 80

value = [39, 41]

Tru:/ ‘\iﬂlse

X[0] <= 1.9746 L
ini ini= 0.0
T sfmples =3

samples = 77 ke
value = [36, 41] value = [3, 0]

LN

X[0] <= 0.7667 T
L ini = 0.0
Zini = 0.4956 Sﬂgmples =y
samples = 75 o= 12,01
value = [34, 41] i

VAN

X[1] <= -0.2521 X[1] <= 0.0676

gini = 0.4993 gini = 0.4082
samples = 54 samples = 21
value = [28, 26] value = [6, 15]

£ S

X[0] <= 0.2034 X[0] <= 0.1689 — —
S . gini= 0.0 gini =00
f:r:ple(:.. ;8;; f:lllj]pleos.i] g: samples = 15 samples = 6
value = [19, 4] value = [9, 22] vl 10 15] valie'=[6,0]

P T

—— - X[11<=0.1516 | [ X[11<=02195
gini = 0.0 gini =00 gini = 0.1653 gini = 0.3457
samples = 19 samples = 4 = =
value = [19, 0] | | value = [0, 4] asiiiples =22 saiples =(J
i il value = [2, 20] value = [7, 2]
— X[0] <= 0.526 - l X[0] <= 0.4713
gini =00 gini = 0.0907 it =00 aini = 0.2188
samples = | samples =21 samples = | samples= §
value=[1,01 | | SRS value = [0, 1] T T
— X[1]<=0.7171 X[0] <= 0.3204 —
B0 gini = 0.4444 gini=05 Lo,
SalmpffEO— 18] samples = 3 samples = 2 s;mpfs[ﬁ_ o]
vawe=0D» value = [1, 2] value = [1, 1] yane=1w
gini= 0.0 gini = 0.0 gini = 0.0 gini = 0.0
samples = | samples = 2 samples = | samples = |
value = [1,0] | | value = [0, 2] value = [1,0] | | value = [0, 1]

[Bl2~= A SAAHR]

a3 2L 222 S95Y, o] 235 A Al&EedA EA

digraph Tree {

node [shape=box] ;

0 [label="X[1] <= 1.8362Wngini = 0.4997Wnsamples = 80%Wnvalue = [39, 41]"] ;
[label="X[0] <= 1.9746%ngini = 0.4979%nsamples = 77Wnvalue = [36, 41]"] ;
-> 1 [labeldistance=2.5, labelangle=45, headlabel="True"] ;

[label="X[0] <= 0.7667%ngini = 0.4956%Wnsamples = 75Wnvalue = [34, 41]"'] ;
== 2

[label="X[1] <= -0.2521%ngini = 0.4993%Wnsamples = 54Wnvalue = [28, 26]"] ;
== § |

[label="X[0] <= 0.2034%Wngini = 0.2873%Wnsamples = 23Wnvalue = [19, 4]"] ;
> 4

[label="gini = 0.0Wnsamples = 19%nvalue = [19, 0]"] ;

> 5

[label="gini = 0.0Wnsamples = 4Wnvalue = [0, 4]"] ;

> 6 ;

[label="X[0] <= 0.1689%ngini = 0.4121%Wnsamples = 31Wnvalue = [9, 22]"] ;
= 7 3

[label="X[1] <= 0.1516%ngini = 0.1653%Wnsamples = 22Wnvalue = [2, 20]"] ;
-> 8 ;

1

0
2
1

3
2
4
&
5
4
§
4
7
3
8
7
9

[label="gini = 0.0Wnsamples = 1Wnvalue = [1, 0]"] ;

8 —>9;

10 [label="X[0] <= —0.526%ngini = 0.0907%Wnsamples = 21Wnvalue = [1, 20]"] ;
8 —> 10 ;

11 [label="gini = 0.0Wnsamples = 18Wnvalue = [0, 18]"] ;

10 —> 11 ;

12 [label="X[1] <= 0.7171WWngini = 0.4444Wnsamples = 3Wnvalue = [1, 2]"] ;
10 —> 12 ;

13 [label="gini = 0.0Wnsamples = 1¥nvalue = [1, 0]"] ;

12 => 13 |

_89_



14 [label="gini = 0.0Wnsamples = 2%nvalue = [0, 2]"] ;

12 —=> 14 ;

15 [label="X[1] <= 0.2195%Wngini = 0.3457Wnsamples = 9Wnvalue

7 == 16

16 [label="gini = 0.0Wnsamples = 1¥nvalue = [0, 1]"] ;

15 => 16 ;

17 [label="X[0] <= 0.4713Wngini = 0.2188Wnsamples = 8Wnvalue = [7, 1]"] ;
18 == 17 §

18 [label="X[0] <= 0.3204%ngini = 0.5Wnsamples = 2Wnvalue = [1, 1]"] ;
17 —> 18 ;

19 [label="gini = 0.0Wnsamples = 1¥Wnvalue = [1, 0]"] ;

18 —=> 19 ;

20 [label="gini = 0.0Wnsamples = 1W#Wnvalue = [0, 1]"] ;

18 —> 20 ;

21 [label="gini = 0.0Wnsamples = 6Wnvalue = [6, 0]"] ;

17 —> 21 ;

22 [label="X[1] <= 0.0676%ngini = 0.4082%Wnsamples = 21Wnvalue = [6, 15]"] ;
2 => 22 ;

23 [label="gini = 0.0Wnsamples = 15%nvalue = [0, 15]"] ;

22 —> 28 ;

24 [label="gini = 0.0Wnsamples = 6Wnvalue = [6, 0]"] ;

22 —> 24 ;

25 [label="gini = 0.0Wnsamples = 2Wnvalue = [2, 0]"] ;

1 =25 ;

26 [label="gini = 0.0Wnsamples = 3Wnvalue = [3, 0]"] ;

0 —> 26 [labeldistance=2.5, labelangle=—45, headlabel="False"] ;
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4) Minimum Node Weight Spanning Tree Algorithm

7H &
AP GuglHS 2 E Fx ZF wEoA A FH(sink)ZE o]s3t7] gk HAAT 2
HE2E =29 YoEE o]&dA =T & AEE 3 node-weighted spanning tree©]

t}.
spanning tree(A17d Eg])e] dFld AFEZY= == V of tisiA]l o A(E)e] 7l+7F
VI - 121 Eglo]t}

YH] A A (BFS), Zol g (DFES)e FASH 2 w=&
=t 712 H o2 BFSe & 7
A HA fol

EE
92l wlolE B4

) B dareEa vl
MSTeFe] =fo] @ TR

-
spanning tree)= ZF FLAHE

AAsE HrEDdolT T B B £ A,
MNWSTE: 2t 4404 54 Adoz AuAdelEsr] 99 Fawasd A4ss 3

SR olsE st Hrh
BES¢Re] Zkolf @ DFSe= 54 =25 ol 82 Fo tA g2 oA wod & <o
LEEe HAa hSAE Fellokety] Wie] wka Ao AibE L

MNWST(G,s)
for each v in V
Weight[v] <= |[V] + 1;
Weight[s] <= 0;
# 2 -=EHE2 JIEXE F5tn, B2 =2 73
if all Weight < |[V| + 1 #2& TEJ} 7}5%x& 0 &2 wf7tx|
for each (v1, v2) in B # [1]
if weight[v1] is not equal to |V|+1
tmp <—- Weight[v1l] + 1;
if Weight[v2] > tmp

Weight[v2] <= tmp

Parent[v2] <— vl #v2o| 2 LEZ yvig MY

for each v in Parent

E_mnwst <- (Parent(v), v) # MNWST £ g

G: 9= V: == 3%  E: 704 F3 E_mnwst : MNWST ¢ b4 38

s @ AZA, sink, ¥ A&

B gugl2e nE eyl dAx0 9 18 Z(connected graph)E AA I 9lom,
kol AZAF o] QX ¢F2 FEQl A, ZEAAE [1]A JQUAE FojA i Ful
o] =w WA o] =AE Flste ZEAATE EFHEofof 3

connected grapholl A& Z2A| A7 F2A] BE =271 V] +1 2o 22 g8 FoubA

7 wre] A4 wE 4 Parentllol A 7 wEwE 1@ 5 ole
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Web-application LoRa SX1272 Gateway [ (3
Analysis = Eo®oEE R EEEEEEEEEEES
Maonitoring __J
"‘r », h
ISy .

Streaming data Sy}

g S

PAYLOAD

Digital Temperature
LoRa SX1272 Humidity

oo F .~ \
Transmittion RF Pressure
Gasf_onclnitratfnn e owo Fogen
Sensing value

Seosacaing e emer et e s ot e S endor  dendor Sesor . denr Sarbain Maodide
sl nade i nodewd roded  nodeaS nmodeds: nodedd A Ui e IS hade Kl node AN nadé AR | nade fmil r|.d| n ydrogen Cyanide
Eep Battery Level

R351value
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7h M2M g of ZE Aol 4

D dolg &2 / A= #EA 4 AJZg Aol (m2mservers) T3

node_modules/buffor-comparefindex
nodde._modulesiexpress-clomain-middiewarefindex

‘node, modulestexpressfindex

node_modules/redisfindex

node_modules/seraiponiib/serialport
ulesluril/u

e e
node_modules/pativpath m2mserver
i A

ode_snadulesibinary-parserio/inary_passer

2) H71A T4

3\ nade_madules/imongodbfindex

notie_snodulesfsonfileindex
node_modulesizpad/zped

i
rode_modules/fsfindex

T
a

rode_modules/son-2-cslibiconverter

package. json

H71# B o)E=Ad e 7Y
{

}l

"repository": {
lltypell: " gitll,
"url":

}V

"keywords": [

}
}

"name": "m2mserver",

"version": "1.0.0",

"description": "M2M project administrator",

"main": "m2mserver.js",

"scripts": {
"test": "echo \"Error: no test specified\" && exit 1",
"start": "sudo node m2mserver.js"

"https://github.com/haykin/m2m-server-main.git"

"shtpi",
"m2mserver",
"node"
]!
"author": "Eunchurn Park",
"license": "ISC",
"dependencies": {
"binary-parser": "~1.1.5",
"buffer": ""4.3.0",
"buffer-compare": "*1.1.1",
"coap": "70.15.0",
"debug": ""2.2.0",
"dygraphs": "*1.1.1",
mejst: "A2.4.1",
"ejs-locals": "~1.0.2",
"express": "73.21.2",
"express-domain-middleware": "70.1.0",
nEgM . 110‘0‘211,
"grunt": "~1.0.1",
"json-2-csv": ""2.0.22",
"jsonfile": ""2.2.3",
"mongodb": "*2.1.21",
"mgtt": "~1.8.0",
"mysgl": "*2.10.2",
"path": "~0.12.7",
"redis": ""2.6.0-1",
"serialport": "*2.1.2",
"socket.io": "7*1.4.5",
"url": "~0.11.0",
"util": "*0.10.3",
"zpad": ""0.5.0"
}l
"devDependencies": {
"grunt": "~1.0.1",
"grunt-contrib-concat": "*1.0.1",
"grunt-contrib-jshint": "~1.0.0",
"grunt-contrib-uglify": "~1.0.1"
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3 Helgrx % S

Data Structure & Classes

+Sensoriame it string = TimeStampunix
#Sensorfag ko string = SENSORTST
+Sensorunitk string = EpochTime
+SensorValue k: varabie = TirneStamp
+TimeStamp variable = undefined
#alue varlable = undefined
shuffersize Toumber = 128
+client: variable = undefined
Hount: number={
wdatabase | string = MeshlivmDB
+fite : string = serislconfigure
+host: string = 1571680253
+hosy: string = localhost
4aumnmber=
+ : variable = undefingd
+ineh: number = 24
+ineh ; variable

ko aumber= ¢

+latestiime  string

slatpsttime :variable
rpassword : string = libelium2007
vpassword ©string = ghrdmsegs
Fueryseript variabie
rquerysiring : varable
sstartindex.countvariable = |
Fuser s siring = 1ol
Parser s abject
SensorMame  Array
Sensoriag | Avay
Sensorindt: Array
Sensorvalue: Ay
SerigiPort : object
atgs tAray
dataser: object
ligtOfode T Array
mongeGiient robjact
mongoServer  object
NOWAITAY | ATy
aby objsct
outpul D Array
parsed JSON : Array
parseddata : Armay
GuEryscrint L Array
redisargs : object
redisArgs 2550 object
sensariata : Array
senserizialsensorMame  object
sensoriimes “object
sensorupdateinto: Aray
swrtindex: Aray

wius  oblect
ternp_data obiect
uptodate : Array

Lo,
N

g AANA FHE

F Al 25 (serialport)

offt
z\/
1

A RE ‘serialport’ = ‘nodejs’ oA ABEEXEE AT

Linux, MacOS, Windows % RaspberryPis Ttk 740 At&7ssiy 2

“FrameSequence{l®, 20
+FrameTypald, 5

i
umberOfBytes®, 6}
HSeparatoriis, 19
SSedaliinl
+ShartDetimiterf)
=TimeStampll;
+WalugMULLY
wasprnoteind

BP0

+2rgsiNULLY
+haudRatelbaudRate}
shufi, !

selientiNUEL)
+Comdarmelcombame)
wrovisensorDats )
+damBits{databis
+dateStart{dateStan)
+dateStopidataStop:
+dbididbi}
sHowControiffiowControll
+id_wasplid_wasp)
=indexintats, indicator}
+ingicator]

st

+ropaTeaye, 3
sparityiparity

+parsed JSONresult}
“parsed./SONINULL
parraviadaia)
wndztaivufiersize)
rrodisArgsiNULL)
wredisClienti}
FERRBOTISENSON
+sensorlata iULL)
ssensoriDing, )
ssensoramelsensorName}
sgensoriodelsensorNode}
+zerallonffilel
+gerialPort, , trug, }
+sepvert, )
+sarverTimeStamp{
+staribataldinstan
+siopBlitsistopBits)
+stophatald{nSion)
~HimeStampl}
+yptodatelMiil]
systrearni)

+Datadtructiserialld, waspmotelD, NOB, FOS, TST, name, tag, value, unit

T Agste] HlE7]A dolEgAolds FAE 5 Ak

71X 2 o|EY | upd

package.json

{
"name": "serialport",
"version": "2.1.2",

"description": "Node.js package to access serial ports. Welcome your robotic javascript overlords.

Better yet, program them!",
"author": {
"name": "Chris Williams",
"email": "voodootikigod@gmail.com",
"url": "http://www.voodootikigod.com"
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"binary": {
"module_name": "serialport",
"module_path": "build/{configuration}/",
"host": "https://github.com/voodootikigod/node-serialport/releases/download/2.1.2"

"main": "./lib/serialport",
"repository": {
ype': 'git"
"url": "git://github.com/voodootikigod/node-serialport.git"

"keywords": [
"serialport",
"nodebots",
"johnny—five"

"maintainers": [

"name": "jirosent",
"email": "jakerosenthal@gmail.com"

{
‘name": "reconbot",
"email": "wizard@roborooter.com"

s

{
"name": "voodootikigod",
"email": "voodootikigopd@gmail.com"

"dependencies": {
"bindings": "1.2.1",
"bluebird": "~3.3.5",
"debug’: "2 11"
"man': "~2.2.1",
"node-pre—gyp": ""0.6.26",
"node-pre—gyp—github": "~1.1.0",
"object.assign": ""4.0.3",
"optimist": "~0.6.1",
”Sf”: \IO.1.7H

"devDependencies": {
nchaiu: u/\3.5.0u’
"chai-subset": "™1.2.2",
"eslint—config—standard": ""~5.1.0",
"eslint-plugin—promise": "~1.1.0",
"eslint—plugin—standard": "~1.3.2",
"grunt": "0.4.5",
"grunt-cli": "1.1.0",
"grunt—-mocha-test": "*",
"gruntify—eslint": "~2.0.0",
"mocha": ""2.4.5",
"sandboxed—-module": ""2.0.3",
"sinon": "™1.17.3",
"sinon—chai": ""2.8.0"

”éngines”: {
) "node": ">= 0.10.0"
Tin': {

"serialportlist": "./bin/serialportList.js",
"serialportterm": "./bin/serialportTerminal.js"

"license": "MIT",

"scripts": {
"install": "node—pre—gyp install ——fallback-to—build",
"rebuild": "npm rebuild && node-pre—-gyp rebuild",
"stress": "mocha ——no-timeouts test/arduinoTest/stress.js",
"test": "grunt ——verbose"

k,
"gypfile": true,
”gitHeadE: "ac82f855e5a107ae8535fac9270236a9d06754ae",
"bugs':
"url": "https://github.com/voodootikigod/node—serialport/issues"

"homepage": "https://github.com/voodootikigod/node-serialport#readme",
"bundleDependencies":

"node—pre-gyp",

"node-pre—gyp—github"

1,
"_id": "serialport@2.1.2",
"_shasum": "493af176ac59043e7da5f2d7978fa30d1a8cb353",
"_from": "serialport@>=2.1.2 <3.0.0",
"_npmVersion": "3.8.6",
"_nodeVersion": "5.11.0",
"_npmUser": {
"name": "reconbot",
"email": "wizard@roborooter.com"

},

”diSt”: {
"shasum": "493af176ac59043e7da5f2d7978fa30d1a8chb353",
"tarball": "https://registry.npmjs.org/serialport/—/serialport-2.1.2.tgz"

”_,npmOperationallntemal"2 {
"host": "packages—12-west.internal.npmjs.com",
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"tmp": "tmp/serialport—2.1.2.tgz_1461557022672_0.7833052794449031"

"directories": {},
"_resolved": "https://registry.npmjs.org/serialport/~/serialport-2.1.2.tgz",
"readme": "ERROR: No README data found!"

) Redis =&

At ~(Redis)©= & Azzolw UEAS} v dolguo]~ Melx g4 7]-
& odoly Aot #y2e e 2013d 5¥€H-EH Pivotale] A Y-S

[1], 71 Holl= VMWared A Y-S w4t} [2][3] DB-Engines.com®] €zt 7o mp=w,
v 2= 7H Q17] e 71-% A Ao th[4]

d52 memcachedo] WE7FHA st dolg FRAE A LTS =ZH  Message
Queue, Shared memory, Remote directory &=% AF&E 4 glom olH olf=
Instagram, Line ™A1 4 AH] 2 StackOverFlows o8] &4 AMujzo] dg] AFg¥ a1 9l
ot 2 AAd A= AAZE doly EAe SuAlEe A7 2 owE S AYE & 4

S3tiot.

7| Xl ¥ of=M me| me package.json

{

"name": "redis",

"version": "2.6.0-2",

"description": "Redis client library",

"keywords": [
"database",
"redis",
"transaction”,
"pipelining",
"performance”,
"queue”,
"nodejs",
"pubsub”,
"backpressure"

fauthor": {
"name": "Matt Ranney",
"email": "mjr@ranney.com"

"license": "MIT",
"main": "./index.js",
"scripts": {
"coveralls": "nyc report ——reporter=text-Icov | coveralls",
"coverage": "nyc report ——reporter=html",
"benchmark": "node benchmarks/multi_bench.js",
"test": "nyc ——cache mocha ./test/*.js ./test/commands/*.js ——timeout=8000",
"posttest": "eslint . ——fix"

"dependencies": {
"double—ended-queue": ""2.1.0-0",
"redis—=commands": "~1.2.0",
"redis—parser": ""1.3.0"

"engines": {
"node": ">=0.10.0"

"devDependencies": {
"bluebird": "~3.0.2",
"coveralls": ""2.11.2",
"intercept-stdout": "~0.1.2",
"eslint": ""2.5.0",

"metrics": ""0.1.9",
"mocha": ""2.3.2",

ye": "°6.0.0",
"tcp—port-used": ""0.1.2",
"uuid": ""2.0.1"

"win—spawn'": "2 .0.0"

},
"repository": {
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type "git",
"url": "git: //glthub com/NodeRedis/node_redis.git"

q
"url": "https://github.com/NodeRedis/node_redis/issues"

"homepage": "https://github.com/NodeRedis/node_redis",
"directories": {

"example": "examples",

"test": "test"

’,
"gitHead": "a1755b91fb7ace72f79e3a42aeaf79374cd6023c",
"id": ”redls@2 6.0-2",
”_shasum ”808493eb1 68711 bd36afdb1 aclced22d19554779",
"_from": redls@> 2.6.0-1 <3.0.0
"_npmVersion": "2.15.1",
"_nodeVersion": "4.4.3",
"_npmUser": {
"name": "bridgear",
"email": "ruben@bridgewater.de"

},

"dist": {
"shasum": "808493eb168711bd36afdblaciced22d19554779",
"tarball": "https://registry.npmjs.org/redis/—/redis—2.6.0-2.tgz"

"maintainers": [

"name": "bcoe",
"email": "ben@npmjs.com"

1,
{
‘name": "bridgear",
"email": "ruben@bridgewater.de"

s

{
"‘name": "bryce",
"email": "bryce@ravenwall.com"

{ \Inamel\: I\mjrll!
"email": "mjr@ranney.com"

1,
"_npmOperationallnternal": {
"host": "packages—12-west.internal.npmjs.com",
"tmp": "tmp/redis—2.6.0-2.tgz_1461897861582_0.2723832947667688"

" resolved": "https://registry.npmjs.org/redis/—/redis—2.6.0-2.tgz",
"readme": "ERROR: No README data found!"

t}) Express "l &0 API

‘express—domain-middleware’ &= ‘express’IAH o] 5T v EY oottt AlEIdITE
TAdolt}, Bl 2 DBHEG I 2T A9 AN E TE ATIA & A7HE A
1tk ol HlE7]A gEAgd do] AlAF dEHo|y oMlE FA ozt A
e A5 ‘throw'E HEE AFEE F gle A5 2A 2

s AT 0 i, =Hed o A=dE AT 0 ATk
‘express—domain-middleware’s= ‘node.js’®] WAHW ‘express’ol A AlgS F A= HEH
A ole] A= ol

fexpressfindex

7| X 2 ol=M el mie! | package.ison

{
"'name": "express—domain—-middleware",
"version": "0.1.0",
"description": "wrap express request/response with node domains",
"main": "index.js",
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"directories": {
"test": "test"

"Scripts": {
"test": "npm install express && mocha"

"repository”: {
ype': 'git"
"url": "git://github.com/brianc/node—domain—-middleware.git"

"keywords": [
"domain",
"express”,
"middleware"

"author": {
"name": "Brian M. Carlson"

"license": "MIT",
"devDependencies": {

omf": "~0.3.0",
"okay': "~0.5.0"
"mocha": "~1.8.2",
"express": "~3.2.4"

"feadme": ! express—domain—middlewarewnn[![Build

Status](https //travis—ci.org/brianc/node-domain-middleware.png?branch= master)](https //travis—ci.org/bri
anc/node-domain-middleware)WnWnHil Are you using ‘process.uncaughtException’ in your express apps
to keep them running?WnWnOR...Do you just let your process crash on any unhandled exception and
restart it?WnWnDo you find it hard to pass W'request.idW" to 8 nested database calls so you can
keep a context of what request you're working on?Wn¥WnHow do you associate log entries with a
specific request? Passing the request around everywhere again?WnWnDomains can help. WnWhn## USE
DOMAINSWnWnFirst, [read this](http://nodejs.org/api/domain.html)WnWnSecond, realize once vyou
enable domains ‘process.domain’ will give you the active domain. WanThird use thls middleware to

bind each request/response pair own
domain.WnWn'‘jsWnexpress.use(require('express—domain- mlddleware )); Wn Wan###
express—domain—middleware apiWnWn#### var domainMiddleware

require('express—domain—middleware'); WnWn####  domainMiddleware =  function(req, res, next)
WnWnExports a function matching the signature of express middleware. Binds incoming request &
response from express to a new domain. Assigns the domain a wunique id by calling

‘domainMiddleware.id(req) . ¥Wn¥nlf the domain emits an error event, ‘domainMiddleware' will call
‘next(err)” with the error event from the domain. This allows existing express specific error handling
middleware toWnfunction as if the error was hanlded by your application code. Allow me to
demonstrate with an example:Wn¥n'"jsWn///old-schoolWnapp.get('/error', function(req, res, next) {Wn
db.query('SELECT happiness()', function(err, rows) {¥n if(err) return next(err); Wn
fs.readFile('alskdjflasd',  function(err, contents) {¥n iflerr)  return  next(err);Wn
process.nextTick(function() {¥Wn throw new Error(W"congratulations, your node process crashed
and the wuser request disconnected in a jarring wayW");Wn });¥n 1i¥n
W) wn WnwWnwnnow with less crashing... WnWnWn"jsWn//with
domain—middlewareWnapp.use(require('express—domain—-middleware'));Wnapp.use(app.router);Wnapp.use(
function errorHandler(err, req, res, next) {¥Wn console.log(‘error on request %d %s %s: %],
process.domain.id, req.method, req.url, err);Wn res.send(500, W"Something bad happened. :(W");Wn
if(err.domain) {¥n //you should think about gracefully stopping & respawning your servern
//since  an unhandled error might put your application into an unknown stateWn
Wn});Wnapp.get('/error',  function(req, res, next) {Wn db.query('SELECT  happiness()',
process.domain.intercept(function(rows) {¥n fs.readFile('asldkfjasdf',
process.domain.intercept(function(contents) {¥n
process.nextTick(process.domain.intercept(function() {Wn throw new Error(#'"The individual
request will be passed to the express error handler and your application will keep running.W");¥Wn
1);Wn 1));wWn 1)W1 wn Winwnnl have to recommend using
[okay](https://github.com/brianc/node-okay) to gracefully fallback in the absence of domains. Plus..it's
terse. Go code golfIWnWn'“jsWnvar ok =
require('okay');#napp.use(require('express—domain— mlddleware ));Wnapp.use(app.router);Wnapp.use(functi
on errorHandler(err, req, res, next) {Wn console.log(‘error on request %d %s %s: %',
process.domain.id, req.method req.url, err);¥Wn res.send(500, W'Something bad happened.
(") Wn});¥napp.get('Jerror', function(req, res, next) {Wn db.query('SELECT happiness()’, ok(next.

function(rows) {¥n fs.readFile('asldkfjasdf', ok(next, function(contents) {¥n
process.nextTick(ok(next, function() {¥n throw new Error(#"The individual request will be passed
to the express error handler, and your application will keep running.W");Wn 1) Wn 1)) Wn

)N 1) Wn T Wnin## licenseWnMITH#N",
"readmeFilename": "README.md",
"_id" ‘{express—domain—middleware@0.1.0“,
”dist”'
shasum : "36731b7¢1901284fbf4fb5a62b0e7b0457d8e8c5",

t a r b a | | !
"http://registry.npmjs.org/express—domain—-middleware/—/express—domain—middleware-0.1.0.tgz"
’from express domaln middleware@>=0.1.0 <0.2.0",
npmVersmn 1,217
"_npmUser": {

"name": "brianc",
"email": "brian.m.carlson@gmail.com"

"maintainers": [

"name": "brianc",
email": "brian.m.carlson@gmail.com

1,
”,shasum": "386731b7c1901284fbf4fb5a62b0e7b0457d8e8c5",
r e s o I v e d !
"https: //reglstry npmjs.org/express—domain—middleware/—/express—domain—middleware—0.1.0.tgz",
"bugs"

"url": "https://github.com/brianc/node—domain—-middleware/issues"
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"hom epage": "https://github.com/brianc/node-domain—middleware#readme"

) MQTT A H/Eete|dE

MQTTE 7d &2 Publish/Subscribe(Pub/Sub) H AT IR EFo|t}
M2M (machine-to—machine) ¢} IoT(Internet of things)oll A ¢l AF&3ld 11 W=t 0TS
AafA e AdE, e gidE oA E AEE £ AdxE AR 2 HAlA =
N7I#H ko] E4ls S8l AREE™ ZF N7|# oA whe A== fHolBHE MQTTHE7
E &3l N7 H el &8t w2~y Ao A %stA E

7| X 2 of=M el T package.json

{
"name": "matt",
"description": "A library for the MQTT protocol",
"version": "1.10.0",
"contributors": [

"name": "Adam Rudd",
"email": "adamvrr@gmail.com"
{
"‘name": "Matteo Collina",
"email": "matteo.collina@gmail.com",
"url": "https://github.com/mcollina"

"keywords": [
”mqtt“,
"publish/subscribe",
"publish",
: "subscribe"
"license": "MIT",
"repository": {
ype': 'git"
"url": "git://github.com/mattjs/MQTT .js.git"

"rain" "matt.js",
"scripts": {

"test": "mocha",

"pretest": "npm run check-style",

"check-style:eslint": "eslint matt.js lib test test/browser test/helpers",

"check-style:jshint": "jshint matt.js lib test test/browser test/helpers”,

"check—style:jscs": "jscs matt.js lib test test/browser test/helpers",

"check-style": "npm run check-style:jshint && npm run check-style:jscs && npm run

check-style:eslint",
"browser—test": "zuul ——server test/browser/server.js ——local ——open test/browser/test.js",
"sauce—test": "zuul ——server test/browser/server.js ——tunnel ngrok —— test/browser/test.js"

"pre—commit": [
"test"

1,

”bin”: {
"matt_pub": "./bin/pub.js",
"matt_sub": "./bin/sub.js",
"matt": "./matt.js"

"engines": {
rode’: ">=0 8 6"

"browser": {
"./matt.js": "./lib/connect/index.js",
"fs": false,
"tIs": false,
"net": false

"dependencies": {
"commist": ""1.0.0",
"concat-stream": "™ .4.7",
"end-of-stream": "~1.1.0",
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"help—me": "70.1.0",
"inherits": "~2.0.1",
"minimist": "~1.1.0",
"matt—-connection": ""2.0.0",
"matt-packet": ""~3.2.0",
oump’: ™.0.1"
"readable-stream": "~1.0.2",
"reinterval": "~1.0.1",

"split2": ""2.0.1",
"websocket-stream": "~3.0.1",
”Xteﬂd“: I\/\4.0.0II

"devDependencies": {
"browserify": ""11.0.1",
"eslint": ""1.3.1",
lscs': "A2.1 1"
‘ishint": '2.7.0",
‘mocha: "x"
"pre-commit": "1.1.1",
"shouid": "<".

"sinon": "~1.10.0",
"through2": "~0.6.3",

”Uglify”: |\/\0-1 -1u,
”WS”: ”/\0.8.0",
”ZUU'H: u/\3.4.0u’

) "zuul-ngrok": "github:gnandretta/zuul-ngrok#upgrade—ngrok"
”éitHead": "a62351b440e693a73ab0b4f00aa79ec2c7ealb6f",
"bugs’:

"url": "https://github.com/mattjs/MQTT.js/issues"

"homepage": "https://github.com/mattjs/MQTT .js#readme",
"_id": "mqtt@1.10.0",
"_shasum": "0e82ea9bb3cdebb385cae0c2c728a6921d338c7c¢",
"_from": "mqtt@>=1.8.0 <2.0.0",
"_npmVersion": "2.15.0",
"_nodeVersion": "4.4.2",
_npmUser": {
name": "matteo.collina",
) "email": "hello@matteocollina.com"
" |St” {
"shasum": "0e82ea9bb3cdebb385cae0c2c728a6921d338c7c",
"tarball": "https://registry.npmjs.org/matt/~=/matt=1.10.0.tgz"

"maintainers": [

"name": "adamvr",
"email": "adam.rudd@ugconnect.edu.au"

s

"name": "matteo.collina",
"email": "hello@matteocollina.com"

”_,npmOperationallnternal”2 {
"host": "packages—16-east.internal.npmjs.com"”,
"tmp": "tmp/matt=1.10.0.tgz_1461768142810_0.8647426271345466"

"directories": {},
"_resolved": "https://registry.npmjs.org/matt/~/maqtt-1.10.0.tgz"

u}) Socketio B &
WebSocket2 ¢ Aot ¢ BE-A7F AEH5Ho =z A

Ad®E TCP #els s 2=

HelgE Fi W& 5 UARE = HTMLSS A2 Abdolth. whebA WebSockets

ol gt ARl TCPAAF o] AZAAF I Hols FAlol 7hsaitt o9 2
A

7| x| ¥ of=M ne| me! package.json

{
"name": "socket.io",
"version": "1.4.6",
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"description": "node.js realtime framework server",
"keywords": [

"realtime",

"framework",

"websocket",

"top'

"events",

"socket",

"o"

"main": "./lib/index",
"license": "MIT",
"repository": {
”type”: ”git”,
"url": "git://github.com/Automattic/socket.io.git"

"Scripts": {
"test": "mocha ——reporter dot ——slow 200ms ——bail"

"dependencies": {
"engine.io": "1.6.9",
"socket.io—parser": "2.2.6",
"socket.io—client": "1.4.6",
"socket.io—adapter": "0.4.0",
"has—binary": "0.1.7",
"debug": "2.2.0"

"devDependencies": {
"expect.js": "0.3.1",
"istanbul": "0.4.1",
"mocha": "2.3.4",
"superagent": "1.6.1",
"supertest": "1.1.0",
"zuul-ngrok": "3.2.0"

"Contributors": [

"name": "Guillermo Rauch",
"email": "rauchg@gmail.com"

1

{
"name": "Arnout Kazemier",
"email": "info@3rd-eden.com"

s

{
"name": "Vladimir Dronnikov",
"email": "dronnikov@gmail.com"
{ , ,
"name": "Einar Otto Stangvik",
"email": "einaros@gmail.com"

1,
"gitHead": "dcca01f5a42b49e6fe68abefaabe5291e834c5d0",
”bU \I:

"url": "https://github.com/Automattic/socket.io/issues"
"homepage": "https://github.com/Automattic/socket.io#readme”,
"_id": "socket.io@1.4.6",

"_shasum": "0dddc2cb8fb9b66fc928604113f6aa910254ccic”,
"_from": "socket.io@>=1.4.5 <2.0.0",

"_npmVersion": "2.15.0",

"_nodeVersion": "4.4.2",

"_npmUser": {

name": "rauchg",

email": "rauchg@gmail.com"

n(’jistn: {
"shasum": "0dddc2ch8fb9b66fc928604f13f6aa910254ccic",
"tarball": "https://registry.npmjs.org/socket.io/~/socket.io—1.4.6.tgz"
"maintainers": [

‘name”: “rauchg’”, .
"email": "rauchg@gmail.com"

”_’npmOperationallnternal”: {
. "packages—16-east.internal.npmjs.com",
tmp": "tmp/socket.io—1.4.6.tgz_1462247882801_0.6891660823021084"

"directories": {},
"_resolved": "https://registry.npmjs.org/socket.io/~/socket.io—1.4.6.tgz"
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1) Waspmote
LibeliumAF®] Waspmotei= Aduino?| reference board®] AA &S AHElsl7] ¢
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WSN Node Mainboard

- Microcontroller : ATmegal281 14.7456MHz

- Weight . 20g

- Dimensions 0735 x 51.0 x 13.0mm

- Consumption : 15mA(On), 551A(Sleep), 0.07uA (Hibernate)
- Battery 0 3.3V T 42V

- Storage - 128KB(Flash), 2GB(SD Card)

- Certification : CE(Europe), FCC(USA), IC(Canada)

Radio Socket 1 Accelerometer SPI - UART Socket

Sensor /0O -

P T A
¢ ‘zamssrnumE O -] TN

- @

WANRN NN ED

Radio Socket 0

A

Sensor I/0O

Microprocessor

Crystal Oscillator
Mini USB

Reset Solar Battery  LEDs Switch USB
Button  Socket Socket ON/OFF  Power LED

[ Mainboard &2 1]
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RTC = Sockets
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SD Card :

Hibernate Switch
[ Mainboard &t&8 ]
At 7MEEsS SAT & Ao 35 7HEEAVE W=l 9low Specd thit

mi A
S

* WSN =58 " lrof i

- Measurement range . +2g, +t4g, +8g

- Low power sampling : 0.5Hz/1Hz/2Hz/5Hz/10Hz
- Normal power sampling : 50Hz/100Hz/400Hz/1000Hz

2) Digimesh PRO
XBee-PRO Digimesh Module2 A AAH oz &%l &g&S I F
Transceiver®} 74 |7 Mesh MEHAE +4 & 4 Attt XBee-Pro 2E-2 Sleeping
g-Eo} B3 EYT 93 2 ARy UEYT EAS 7IA = 9hE Meshdl &
Jas rAastsl7] Y8l peer-to—peer(P2P) 7%= 7FXt) olg 3l V5L wig g9 1
713be T UES Y bAAdS Al e

XBee-PROZ 529 F254 3 AbE Specs A3 ¥+ v=3 2

= 24GHz

o
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[ XBee-PRO

SUBE9 F257]

(1) Price-to-Performance

Value

(2)

XBee @tz A ZkQlE FAalo =z a) %TZigBeeX
o HeRY 273w © At 3 XBeeRE2 ARE5}HY]

9, 222 07 Data A28 7)o
o]

=t

(3) Low Power Consumption

(4)

XBee RELS A& FYE 2t} (XBeed A =45mA Tx
HAF, XBee-PROI A= 270mA Tx AF)AIth7), SleepR =

LT,
T 10uA oatel Eate= A= AstE A At

(5) Receiver Sensitivity

(6)

Wireless Aol olA e SaHeet =4S A
@b TX 39y RX el A 6dBell sl OEMs &
Integrators™= Wireless T AT
XBeeRE 5% RX = BRI WY o]F
o7 Q38 17t BE

(7) Worldwide Acceptance

(8)

FCC(U.S.A), IC(Canada), ETSI(Europe)

XBee—-PRO

Waspmote &=

25 USB Gateway && 2&
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[ XBee-PRO EA2E9 A2 Spec ]

Specification XBee—PRO

Indoor/Urban Range up to 300ft.(100m)

Outdoor RF line—-of-sight Range up to 1Tmile(1.6Km)

Transmit Power 60 mW(18dBm),
Performance Output 100 mW EIRP
RF Data Rate 250,000 bps
Receiver Sensitivity -100 dBm(1% PER)
Supply Voltage 2.8-3.4 V
Power Transmit Current(typical) 270 mA @ 3.3V
Requirements Receive Current(typical) 55 mA @ 3.3V
Power-down Current <10 uA
Frequency ISM 2.4 GHz
. . 0.960" X 1.297"
Dimensions
(2.438cm X 3.294cm)
General Operating Temperature —-40 to 85 (industrial)
U.FL Connector, Chi
Antenna Options i P
Antenna, Whip Antenna
Point—to—Point,
Supported Network . o
) Point—to—Multipoint,
Topologies
Peer—to—Peer and Mesh
Networking 13 Direct Sequence
Number of
and Channels
. Channels
Security (software selectable)
Channel, PAN ID &
Filtration Options Source/Destination
Address
FCC Part 15.247 OUR-XBee
Indust
Agency g us r;/ (ic) 4214A-XBee PRO
Approvals ananda
Europe(CE) ETSI(10 mW max Tx output)

3) 7F=AIA RE
oA oA Algst taABEE 02, CO, CO2, VOC, CH4, H2, O3% 1471419 7k~
4 e E g & e AMRset Ee Hu 77kA 9] A E FAl )

gto] AL 5 A

ZPEARRET FASE 5 gls ke FF B AR E 9] Hardwares Tharh 2
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Gas Sensor Gas Sensor  Gas Sensor Humidity
1A socket  2A socket 2B socket socket

Temperature
socket

Atmospheric

Pressure socket

Gas Sensor
1B socket

z
3
E:
z
E2
=

Gas Sensor  Gas Sensor  Gas Sensor
3B socket 3A socket 4 socket

[ JIAMANHEE ]

Weight . 20g

Dimensions 0 735 x 51.0 x 13.0mm

Board power : 3.3V, 5.0V (cont. 200mA, peak 400mA)

Sensor power : 5.0V

(Gas sensors : Carbon Monoxide - CO Hydrogen Sulphide - H2S
Carbon Dioxide - CO2 Nitrogen Dioxide - NO2
Molecular Oxygen - 02 Ozone - O3
Methane - CH4 Hydrocarbons
Molecular Hydrogen - H2 Isobutane - C4H10
Ammonia - NH3 Ethanol - CH3CHZ0H

Volatile Organic Compounds (VOC’s)
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[ Ot

MNEE2 Spec & Calibration

OD]

Parameter Range Calibration Consumption
Not calibrated
. +2C (range 0 ~ 70 C),
Temperature -40 to 125TC . Some mA @ 3V3
+4C (range -40 ~ 125
c)
Not calibrated
<+4% RH
. (at 25°C, range 30~80%
Humidity 0 to 100% RH AH) Some mA @ 5V
<+6% RH
(range 00~100% RH)
Not calibrated
Pressure 15 to 115 kPa . 7 mh @ 5V
<+1.5%V (range 0~85C)
Carbon Monoxide CO 30 to 1000ppm Not calibrated 3 mA @ 5V
Carbon Dioxide CO» 350 to 10000ppm Not calibrated 50 mA @ 5V
Molecular Oxygen O, 0 to 30% Not calibrated 0 «A
Ozone O3 0.010 to 1 ppm Not calibrated 34 mA
Nitric Dioxide NO» 0.05 to 5 ppm Not calibrated 26 mA
Ammonia NH3 10 to 100 Not calibrated 12 mA @5V
Methane and other )
) 500 to 10000 ppm Not calibrated 61 mA @5V
combustible gases CH4
Mol lar Hyd H 500 to 10000 Not calibrated 61 mh @5V
olecular rogen o) m ot calibrate
yarogen M PP 46 mh @5V
Hydrogen Sulfide H>S 0.1 to 3 ppm Not calibrated 61 mA @5V
Isobutane C4Hig 50 to 5000 ppm Not calibrated 61 mA @5V
1 to 30 ppm .
Ethanol CH3;CH-OH Not calibrated 61 mA @5V
50 to 5000 ppm
Volatile Organic )
30 to 400 ppm Not calibrated 32 mA
Compounds (VOC)
4) /A28 AARE=
ety o, Sy 22 Ald 3 A AESE 27 g1EES 3 2E/AS AXEEY
AA g Spece thedt 2T
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Humidity Temperature DR LD
Sensor Sensor Sensor Sensor

Dust Sensor

¥TA SaNI) 1ews x

{
rE-.'.
8

]

RN

»

= » : 2
-mfuf%

ey -
-

i

i

Microphone

- Weight . 20g
- Dimensions 0 735 x 51.0 x 13.0mm
- Board power : 3.3V, 5.0V (cont. 200mA, peak 400mA)

- Sensor power : 5.0V

- Sensors . Microphone, LDR, etc.
5) Sensor
[1 CO241A4
ARALE (7] F )
o

o2 CO2¢ AYsAE7I+=A W9+ 1000ppm ©lsF ol CO2& %7} 100072000ppm
A A4S =YL st 5 AUA W ded S v =3, $7F CO2FEs)
3000ppm ©14% A FE, #71% 5o elAle] otAFe 712 el ek X AToA
ALk CO2 AA+= Figaroit2] TGS 41615 AFE3stA Tk TGS 4161+ 22 2719 A A

9 2w 7 AgFHoR AH P A ek

CO2414 2] #FA| 8+ Spec¥} Hardware: U3} 2t}

=
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(1) Typical Detection range (2) 350710,000 ppm

4H©eater| GBR
. (6) 70£7Q at room temp.
resistance H
(7) Heat
r| 81
© (9) approx. 50mA
curre | H
nt
(10) Heater power (12) P 13) —
: rOX. m
(3) Electronic| (11) consumption H Appro
characteristic (14) Electromotive | (15) E N )
(16) 2207490mV in 350ppm CO2
force MF
(200 EMF (350ppm
e 18 a - C0O2)
(17) Sensitivity (19) 44772mV
EMF (21) EMF (3500ppm
C02)
(23) V
(22) Heater voltage q (24) 5.0+£0.2V (DC)
96) R ; (27) approx. 1.5 min
nse tim
@2)Sensor esponse Hme (28) (to 90% of final AEMF value)
characteristic
(29) Measurement accuracy (30) approx.+20% at 1,000ppm CO2
(31) Operation conditions (32) -10750TC, 5795%RH
(33) Storage conditions (34) -20760C, 5790%RH

(37) CO2 in air

(36) Test gas condition .
(38) at 20£2C, 65+5%RH

(35) Standard test

" (39) Circuit condition (40) VH=5.0£0.05V DC
conditions
(41) conditioning period
(42) 12hours or longer
before test
Calibration

TGS 416144 ¢ Wzt= 54 3 F=99 dA= v agzef om gz

E==3%F AAA S CO27A] Programing =l 483k}
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10 100 1000 1 D000
Gas Concentration {ppm)
[ CO, MM RIZE S4 ]
350 100
325 75
E

= EMF (350ppm CO2) &
= A

00 —g—ar—=_e—ttT—F o—ay 50 N
= - 3
u —

275 || !'| I’. T_i o5

AEMF {350ppm CO2 - 1000ppm GO}
| | | |
250 0
"W 2 30 40 S 80 TOoOB =]

[ CO, MIAC SE2to ¥

[CO, HIA Biz= dA Code ]

//CO2 sensor

int  CO2Gain=1;

float CO2Volt;

float CO2ppm;

float EMF1;//EMF1 in 350ppm CO2 (mV)
float EMF2;//EMF2 in listed gas concetration
float dEMF;//dEMF=EMF1-EMF2

char stringCO2ppm[10];
char stringCO2Volt[10];
char temper[10];

Healalve Humidity (%]

0o

]
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[ CO, dlA Calibration Code ]

// CO2 sensor TGS4161, Response time = 90s
// CO2 sensor can not be used simultaneously with 02 sensor
SensorGasv20.readValue(SENS_C02);
CO2Volt=0;
for(int i=0; i<10; i++)
{ CO2Volt=CO2Volt+SensorGasv20.readValue(SENS_CO2);
delay(50); }
CO2Volt=CO2Volt/10;
EMF1=316.399;//mV
EMF2=C0O2Volt*1000;//change as mV
dEMF=EMF1-EMF2;

if(dEMF<30)

{

CO2ppm=350.+*exp(0.0349941 *dEMF);

}

else if(30<=dEMF && dEMF<60)

{
CO2ppm=333.333*exp(0.0366204 *dEMF);

b

else if(60<=dEMF)

{

CO2ppm=270.%exp(0.0401324*dEMF);

}

Utils.float2String(CO2Volt, stringCO2Volt, 2);
Utils.float2String(CO2ppm, stringCO2ppm, 2);
if(CO2ppm >=1000){

timeDelay=1000;

b

else{ timeDelay=10000; }

] O241A4]

A vk}

drzow 02 29 A= euetet 429 A
2 AR vk EF ARFEZL 810%Y B 2
476% AthFTolA = 40x R EFAE 2 AlYe o2 %
02 AA+= Figaroiit®] SK-25F& AF&3at3lth. SK-25F+= SHA 4]
LZFo]l Jhsata, e AARAAel= gy FUHAQ A"EI3E glo]l #Erbesi,
warmupA| kel e givkes FHES 7 T

02414 ¢] #4A 8k Specy} Hardware:s th23 72t}
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GEN SENS
SK—25F

4 :

(43) Measurement range

(44) 0730% 02

(45) Accuracy (Note 1)

(46) £1% full scale

(48) Atmospheric

pressure

(49) 1013 hPa+20%

(47) Operating conditions (50) Temperature

(51) -10750°C

(52) Relative humidity

(53) 0799% RH

(54) (no condensation)

(55) Response time (90%) (Note 2)

(56) <15 seconds

(57) Initial output voltage under standard test conditions

(58) 55785 mV

(61) Atmospheric pressure

(62) 1013+5 hPa

(59) Standard test

63) T ¢
(60) conditions criperatire

(64) 20°+£1C

(65) Relative humidity

(66) 60+5% RH

(67) Life expectancy at 20C in normal air (Note 3)

(68) approx. 3 years

Notes:

1) Ak e] SAH X7 2730%%0 A5, 0730% AbololAe] Heide @ xH ] 1%0]ulofof
El=

2) A= F7]egke] 2007300ml/min Bt} 2 8ol ARE-F oo St

3) AR 7% 20T e & AlA e AE7I7Ee] el ] 60%7FA4] E o
zlt},

Calibration

SK-25F AlAMe] wiae 54 2

Zow o AN =ET

SRR

Aol del SHA DAL thge aeme

alibration #< 027+A Programing®l] % 83} t}.
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12.0

100 [ |
Z a0 [ 1 o
< L | £
o + 1 =
= 60 [ 1 B
=S L 4 &
5 I 1 &
(=% =
240 : 2
20 [ ]
00 [ ]
0 5 10 15 20 25 30
Oxygen concentration (%)
[ O, dIAQ 02t E4 ]
120
100 [ i
: //_H_ﬂ_ﬁ— ]
5 80 | 0% O2—Air |
E’ L ]
2 og0 [ i
- i i
[
5 [ ]
B 40
20 [ i
o L i
o] 10 20 30 40 50
Time (sec.)

[ O, A LBtMOl SEAIZE ]
[ O, MM B4 81 Code ]

//02 sensor

int  02Gain=1000;

float O2Volt;

float O2percent;

// 02 sensor SK-25 sensitivity characteristics (0%,0.3354mV)~(30%,10mV) results errors

// The following code in Libelium example shows good results

int  O2calibrationConcentration[3] = {0,0,0}; // percent

float O2calibrationOutput[3] = {0.3354,0,0}; // 02 Sensor SK-25 mV value
char stringO2percent[10];

char stringO2Volt[10];
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[ O, HlAl Calibration Code ]

// 02 sensor SK-25, Response time = 15s
SensorGasv20.readValue(SENS_02);
02Volt = 0;
for(int i=0; i<10; i++){
02Volt = O2Volt + SensorGasv20.readValue(SENS_02);
delay(50);
s
02Volt = 02Volt/10;

O2percent = SensorGasv20.calculateConcentration(O2calibrationConcentration,02calibrationOutput,02Volt);
Utils.float2String(O2Volt, stringO2Volt, 2);

Utils.float2String(O2percent, stringO2percent, 2);

if(O2percent <=18){

timeDelay=1000;

}

else{
timeDelay=10000;
}

] COAA
A AL
AuH o= OOl NFMAE 1IN A% =3 A 5§35 =E 25ppm ol 3ke] v 800ppme]
4D A% 27 0 gAe 91 RS sl en 3200ppmel 4 S 308 o
=

2 2 )

W= e 4+ th B AT ALER CO AAE Figaroite] TGS 24428 418319
. TGS 2442 27|27} Ao o Aol Atk wa, A0 229 7]
AgFEOR AR FHE 7A@

R
COAIA Y A g Spec’} Hardware: th&3 -t}
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(69) Typical detection range

(70) 30 7 1000 ppm

(72) Heater  voltage (13 VH (74) VHH=4.8V+0.2V DC, 14ms
cycle (75) VHL=0.0, 986ms
(71) Standard circuit (76) Circuit  voltage (78) VC=0V for 995ms,
conditions cycle (7D Ve (79) VC=5.0V+0.2V DC for 5ms
(80) Load resistance (81) RL | (82) variable (=>10kQ)
(84) Heater resistance | (85) RH | (86) 17+2.5Q at room temp.
(87) Heater current (83) IH (89) aPprox. 208mA
(90) (in case of VHH)
83) Electricall| (g1) Heater power
characteristics | (92) consumption (93) PH | (94) approx. 14mW (ave.)
under  standard ["(g5) s ¢ 5 o r (97) 13.3k27133kS in 100ppm of
test conditions resistance (96) RS (98) carbon monoxide
(99) Sensitivity
(100) (change ratio of | (101) B (102) 0.1370.31
RS)

(103) Standard

conditions

test

(104) Test gas conditions

(105) Carbon monoxide in air
(106) at 20+27C, 65+5%RH

(107) Circuit conditions

(108) Same as  Std.

Condition (above)

Circuit

(109) Conditioning period before
test

(110) 2 days or more

Calibration

=
E=%3F Calibration #<

Ex oWl oo
=576 X

CO#A Programing®ll %83} th.

&, wmoe] A= vheo ezl gow of #A Al A
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100 = PO R ——

................

nol

RziRo

0.01
1 10 100 1000 10000
Gas Concentration (ppm)
[ CO dlNo 21T E4 ]
1000 :
| SO%RHI 1
100
L=
o
i
('
1 e
CO 100ppm
i : R CO 300
0.1 1 ] ! 1 L

-20 -10 0 10 20 30 40 50 60
Temperature ("C)

[ CO MM 25, 529 H&k ]

[ CO dAM = 4 Code ]

//CO sensor

int  COGain=1;

int  CORLkOhm=100;

float COVolt;

float CORskOhm;

float COppm;

int  COCalibrationConcentration[3] = {30,100,300};// ppm

float COCalibrationOutput[3];// CO Sensor TGS2442 Rs/Ro value
char stringCOVolt[10];

char stringCOppm[10];
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[ CO #lA Calibration Code ]

// CO sensor TGS 2442, Response time = 1s
// If use with O2 sensor, insert CO sensor to SOCKET4
SensorGasv20.readValue(SENS_SOCKET4CO);
COVolt = SensorGasv20.readValue(SENS_SOCKET4CO);
CORskOhm = SensorGasv20.calculateResistance(SENS_SOCKET4CO, COVolt, COGain, CORLKkOhm);
// Following equation is calculate by Mathematica
if(TMP <0){
COCalibrationOutput[0]=15.0 = 0.7*(10.0 + TMP);
COCalibrationOutput[1]=2.5 — 0.07*(10.0 + TMP);
COCalibrationOutput[2]=0.6 — 0.02%(10.0 + TMP);
}
else if(0<= TMP && TMP <10){
COCalibrationOutput[0]=8.0 — 0.20%(0.0 + TMP);
COCalibrationOutput[1]=1.8 — 0.04x(0.0 + TMP);
COCalibrationOutput[2]=0.4 - 0.01%(0.0 + TMP);
}
else if(10<= TMP && TMP <20){
COCalibrationOutput[0]=6.0 = 0.200*(-10.0
COCalibrationOutput[1]=1.4 — 0.040%(-10.0
COCalibrationOutput[2]=0.3 - 0.005*(-10.0
}
else if(20<= TMP && TMP <30){
COCalibrationOutput[0]=4.00 — 0.06*(-20.0
COCalibrationOutput[1]=1.00 — 0.02%(-20.0
COCalibrationOutput[2]=0.25 —0.005*(-20.0
}
else if(30<= TMP && TMP <35){
COCalibrationOutput[0]=3.4 - 0.080*(-30.0
COCalibrationOutput[1]=0.8 — 0.020%(-30.0
COCalibrationOutput[2]=0.2 — 0.004%(-30.0
}
else if(35<= TMP){
COCalibrationOutput[0]=3.00 — 0.03333330*(-35.0 + TMP);
COCalibrationOutput[1]=0.70 — 0.00666667*(-35.0 + TMP);
COCalibrationOutput[2]=0.18 — 0.00200000%*(-35.0 + TMP);
b
COppm = SensorGasv20.calculateConcentration(COCalibrationConcentration,COCalibrationOutput, CORskOhm);
Utils.float2String(COVolt, stringCOVolt, 2);
Utils.float2String(COppm, stringCOppm, 2);
if(COppm >=25){
timeDelay=1000;

2 AFoA AR E LDR(ZE), &5 2 2%9] 4§ Waspmote APIO| Calibration©] = o]lo] F
o 7z} AlA el zAgE Spece th b 2

LDR(ZEZ=A) @
- : 20MQ ;

Resistance in darkness
- Resistance in light(10lux) : 5720kQ
- Spectral range : 4007700nm

;O

- Min. consumption : OpA

Microphone(4223)
- Sensitivity . -35+4dB
- Impedance 1 <2.2kQ
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Directivity : Omni

Frequency : 20Hz ~ 20kHz
Supply voltage © +3V(std.), +10V(max.)
Max. current consumption : 0.5mA

Sensitivity reduction : -3dB at 1.5V

Max. sound pressure level : 114.5+10dBSPL

S/N ratio : 60dB

Noise Level : 26t1dBA

Stage measurement range : 507100dBA

Temperature(==%=24)

Agets LA R

Measurement range © -407125C

Output voltage(0T) : 500mV

Sensitivity : 100mV/C

Accuracy D +2T(07+707C), £4C(-407+125TC)
Supply voltage . 23755V

Response time : 1.65s

Consumption : 6uA(typically), 12pA(Max.)

I
Aol glo]l F7hAQl WM S AAekA ekt

- Detecting Gases

MCP9701
MCP9701A

1

Pin 3

Fin1
Pin 2

gl EHEE AYe Wslkglo]l gz 7] E A o 2 MCPI700A A =

MCP9700
MCP2700A

Output Voltage (V)

Temperature (°C)

[ 2Z4A

ORA

2CFFG He ez ]

ol

Il

[J VOCAIA

718t E(VOC) 7h2=9 'AE 98 SGXiike] MiCS-5524 AA & Ab&stslon 2pA &
5

- Measurement range : 307400ppm

. CO, Hydrocarbons, Volatile Organic Compounds
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- Air resistance : 10071500k

- Sensitivity 118 76

- Supply voltage 21 75V DC
- Response time : 30s

- Average consumption : 32mA
Calibration

MiCS-5524 414 €] Rs/RO k¥ NO2¢te] #A 122} Programingel #-&% #h<& o5y 2t

R/R

10 100 1000
NO: Concentration(ppb)

[ Ro/Ro 2t NO,2to 2tH 2= ]

[ VOC MM H4= A1 2 Calibration Code ]

//NOC sensor

int  VOCGain=1;

int  VOCRLkOhm=20;
float VOCVolt;

char stringVOC[10];

// VOC sensor MiCS—5524, Response time = 30s
SensorGasv20.readValue(SENS_SOCKET2B);

VOCVolt = SensorGasv20.readValue(SENS_SOCKET2B);
Utils.float2String(VOCVolt, stringVOC, 2);

if(VOCVolt >=0.5){

timeDelay=1000;

}

else{
timeDelay=10000;
)i

6) Waspmote Cased| %

Waspmote Case®] 7Fg Sa3% XJEE O A B4 Aok A EHFHoZ ~AntENY|H Y] FA4l

Q
S FASY AGARE AE587] YA Hold I sS 7Aook sl @Y &3t 7tAEAE g
gt FFATE THACF o Aolth olg gt HeA E AF A& StainlessA o] FIITEE
THE £ Cases AFsdon g B2 A48 Stainless T8 A|o]-&3te] Caseo THAYE
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7) Node A=}t
AR =S} 22/ ASAMRES o]
o] A Noded AZstqow 747 AL4

SRR

N

of wal 37FA Type
CEE e
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Qe €——CO 44
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[ MANEE SEFY A2 HA ]

N0 |@z5 | @22 |@woo |G coe |©@O[NT e ®VOL G

2 mp (@
(10) 1 (11) - (12) - (13) + (14) - (15) | (16) + (17) (18) 02 MIMEE
(19) 2 (20) - (1) - (22) + (23) + (24) (25) + (26) - (27) CO2 MMEE=
(28) 3 (29) + (30) (31) - (32) - (33) —| (34) - (35) - (36) ZE/22 MME=
(37) 4 (38) - (39) - (40) « (41) + (42) —| (43) + (44) - (45) CO2 MMEE
(46) 5 (47) - (48) - (49) (50) — (51) V| (52) (53) + (54) 02 MIMEE=
(55) 6 (56) — (57) - (58) + (59) - (60) | (61) (62) « (63) 02 MIMEE
(64) 7 (65) — (66) — (67) + (68) + (69) —| (70) < (71) - (72) CO2 MMEE=
(73) 8 (74) + (75) + (76) - (77) - (78) | (79) - (80) - (81) =L /ASHMEE
(82) 9 (83) - (84) — (85) v (86) — (87) v | (88) + (89) + (90) 02 MIMEE=
(91) 10 | (92) - (93) - (94) + (95) - (96) V| (97) (98) + (99) 02 MIME=
(100) 1
) (101) - (102) - (103) + (104) - (105) § (106) v | (107) v | (108) 02 MMEE
(2109) ! (110) « (111) « (112) - (113) - (114) 4 (115) = | (116) - | (117) ZE/ASHMEE
(118) 1 3
3 (119) - (120) - (121) - (122) - (123) 4 (124) — | (125) — | (126) Router(At=retsk)
(127) 1 =
4 (128) - (129) - (130) - (131) - (132) 4 (133) — | (134) — | (135) Router(At2tetak)
236) ! (137) - (138) - (139) - (140) - (141) 4 (142) — | (143) — | (144) Router(™ E4utsk)
S 45) 1 (146) - (147) - (148) - (149) - (150) 4 (151) = | (152) — | (153) Router(™ Z&tsk)

1. NODE A& % USB Gateway 27

1) A4 Node == 13
A X Node?} A et 7h~ 2 2%

f= s

, 2% So w2l 27z & Programing CodeE ZHAd &t )
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slciarel Aol

Step1. . =
(ZIAE = Digimesh, Waspmote Frame &)
B M
Step?2. -

(Node ID, ZtZt A2 Al A

)

oln

USB Gateway Mac Address AX
Step3. — M AMNodeOl|Al 67He| ADIENZ|EHE USB
Gateway2 Packetg ©&

SME2E 2 MAMEE Turn on

4,
Step . MAMZEX| 3 Packet FZ
Mesh2tS Sot FM S
Step5. — RouterZte| Sl

=
£3 End Device(USB
X

2) XCTU A4
XBee-Pro SARES o]&3 FAUESAE 28317 fsiAE 25 Node 3 Gatewaye] g
7+ PAN ID¢] Td¥ dAel dasitt & A5lM AEshs XBee-PROO F3b4 i
24GHz °]™ 5MHz% 2 F 12719 Ad(240572.465GHz) S AH&3tH AR W&
theo] ¥ Zrh

2.405-2.465GHz: 12 channels
2.4 GHz Band

5MHz

E TUR

0<0E  Ox0C Ox0D Ox0E OxO0F Ox10 Ox11 Ox12 Ox13 Ox14 Ox15 Oxi6 OxI7 Ox18 Ox19 Ox0A
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(1) Channel Number (2) Frequency (8) Supported by
(4) 0xOC —Channel 12 (5) 2,405 ~ 2,410 GHz (6) PRO
(7) 0xOD —-Channel 13 (8) 2,410 ~ 2,415 GHz (9) PRO
(10) OxOE —Channel 14 (11) 2,415 ~ 2,420 GHz (12) PRO
(13) 0xOF —-Channel 15 (14) 2,420 ~ 2,425 GHz (15) PRO
(16) 0x10 -Channel 16 (17) 2,425 ~ 2,430 GHz (18) PRO
(19) 0x11 —Channel 17 (20) 2,430 ~ 2,435 GHz (21) PRO
(22) 0x12 -Channel 17 (23) 2,435 ~ 2,440 GHz (24) PRO
(25) 0x13 -Channel 18 (26) 2,440 ~ 2,445 GHz (27) PRO
(28) 0x14 —Channel 19 (29) 2,445 ~ 2,450 GHz (30) PRO
(31) 0x15 -Channel 20 (32) 2,450 ~ 2,455 GHz (33) PRO
(34) 0x16 —-Channel 21 (35) 2,455 ~ 2,460 GHz (36) PRO
(37) 0x17 -Channel 22 (38) 2,460 ~ 2,465 GHz (39) PRO
XBee-Pro®] SARES Ab&st7] #18iA Digiitolld Algsts =9 XCTUS o] &3t
XBee AR5 HAS dfofstr] AAR &2 ta 2
XU’ aS N e R 5 e EEE———— )
| &= CEID 1T & o

& Radio Madules
Click on [&] Add devices or |
[&) Discover devices to add |
radio modules to the list.

1. USB GatewayZ PColl 44

ﬁ Radio Configuration

Change between £ Configuration,

iy N

/

B Consoles, &® Network and
¢g» Device Cloud working modes
to display their functionalityin
the working area.

g te SAEE

o
o
&
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i T —— <
&+ Discover radio devices e | 0

Select the ports to scan @
q:
Select the USB/Serial ports of your PC to be scanned

when discovering for radio modules.

Select the ports to be scanned:
"= coM1  AseA £+
COM2  AgisA g
COM26  USE Serial Port i

Refresh ports Select all _Deselect all

I < Back ‘l Next > ] | Finish | l Cancel

8- Ll A

2. USB Gateway®| 3123+ Port=

{Eiscnveriﬁg radio modul
Search finished. 1 device(s) found
]
1 device(s) found [ stop | ‘
Click on [ Add devices (f| Devices discovered: h tween 3 Configuration,
Discover devices to aq| Por ﬁ;’mﬁ - HSHOEMNAMN - AP | Bies 1@ Network  and
radio modules to the list. |f| * e O e e Cloud working modes
“ their functionality in
N
| Deselect all
Your device was not found? Click here |
|
[ cancel | [Add selected devices]
<Back | mea> |[_ginish [ cancel |
T
e |

Port: COM26 - 115200/8/N/L/M - AP (Escaped) @

BAC AT IAIANATY 5T

£ Ao Configurstion (USBA - 001 SAZ0040ADCEC )

&l-

Firmware information
Product family,  XEP24-DM4
Function sct: ¥Bee Pro DigiMesh 24

Firmware version: 3073

= MAC/PHY

Changs MAC/PHY Settings

& e 51 )

Wiittén and defaul &
W Written and not default
W Changed but nat written ‘
S Enor i seniing E‘

[ e

@ MT Broadcast Mult-Transmits 3
@ PLTX Fower Lavel I ighest {4)
@D RR Unicast Retries A Fetrins
@ cA CCA Threshold a d8m
= Diagnostic: MAC Statistics and Timeouts
MALC S2atlstics and Timeowts, Click an = 1o expand the s of parameters.
(@) BC Bytes Transmitted [
@ BB Lawt Packe: RSSI (]
@ &b Good Packets Recelved [
@ EA MAC ACK Failure Count o
@ TR Transmission Failure Count ]
@ WA Unicasts Attempted Count [3
@ %H MAC Unicast One Hop Time 38
(D %8 MAC Broadeast One Hop Time % -
f o
3. Node ¥ 2vlEN7|Ho] Al4-%+= XBee-PRO 54l RE2 EF Fd3 A9y PAN ID= A

€

- 140 -



T

Name: LSE4 %] h | =1 =
Funetion: XBee Pro Digitech 24 I;?l : ,‘?l ‘m| ----- l (8) Pacamen (&) :‘J
Port: COM26 - 115200/8/M/1L/N - AP1 (Escaped) = =
A A8 NOANANT ST = Network

” O

Chanae DigiMesh Hetwerk Sattings

Iﬂ) CE Routing/Messaging Mode |End Davies (2] ~I| =
@ BH Boadeast Hops o & (#
@ NH Hetwork Hops 7 Hops =
@ MR Mesh Unicast Retries 1 Mesh Unicast Retrles 2
© NN Network Delay Siots 3 Metivork Delay Slots S

v Addressing
~ Diiagnastic-Addressing
Addressing Disgnostics and Timing. Click on + to expand the list of paramerers

D N7 Metwork Discovery Timeout ID6A g
+ Security
- Sltrial Inler{a:ing. . @
Change module interfacing options
lgﬂswdnm | 115200, {73 ;li S
WE Party Ta: Party 0] | @@
@ RO Packetization Timeout 3 * character times 3 #i
(@ FT Fow Contral Threshold BE Bytes @ #
|® AP AP Enable [laP1 Mode With Escapes f2] ] & ®
T ARG AT Dptions APL T INGICAte-0x50 [0] =l & &
= /O Settings

Wadify DR0 and ADC Options

4-1. XBee-PRO B4R 59| Alg&%o] wel CE Settinge] @2FA™ 414 Node ¥ Router?]
< Standard Router® A 3t1 ~uEN7]H-& USB Gatewayd A% End Device® A A

4-2. Waspmote©l Al & -5413l= Date® Baud RateztS 115200028 EXRE A

F5A e dsted, ATREE vAA dolE =}
2 Fale] Jbsstth APIRE: ZRaedvsl 2w A
o 7)1 X1 &} st} webA NodeZtoll A 33}

H=
=
A/do] gl APIREES Hdsie 44

AE EIH e T 913

1) ZigBee Al 2=#l3} XBee-PRO ¢] =}o]Hd

[] ZigBee
ZigBeeZ 2 EZ 2 3714 e NodeE 7}A 1 9t}
@ Coordinator - Z& YWEYAE FAS=d JoA 1719 Coordinator’} ZQ3t9. 281
Security Keys& 333t Networking©l €] 3+ Information< Coordinatorell # =%t}

@ Router - T =24 9] 9&& st} Datas U2 Device® Ao}

® End Device - ©°]+ tW& x=%(Coordinator®=+ Router)?} £413}% tE Device® DataZ
st} o] & B3|

12
%
o f

HAE3slA = &=t} End Device: Low-power/Battery-powered Devices
H-gd7te] a8 45 4 vk

ol 21§t ZigBeeAl =¥l o8] Vendorg AbololA ARA T o8& 7HsAdd A 37 2F3)
Hol gtk Auj&oz Fdo] 7FEdtAI N Ende=59] 75l adtts g ol

e 1L ZigBeeZ 2 EFE A Eolt}
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@ Coordinator _ H E

FI Router E |- // lI' H iz

'E| Eind Device E E

[] DigiMesh Node(XBee-Pro)

XBee DigiMeshi= ZigBee9t= th2 A & 7} FH 9] NodeE 7FA3l 3t HomogenousNetwork
g E2l& o] Noder 2 E NodeEo] DataZ HWi DataZ Az & & vk A 22 Nodes
& AY-3YAA 7 olym RE NodeEo| ZigBee® End Devices*® Low-power/Battery
powered Devices &3S 3ttl. XBee DigiMesh® 53] ZigBeeol A Coordinatortt Routerol] A @
AstE & 1744 (Singlepointoffailure)S 32 sttt= FHES 7FA 32 9t} XBee DigiMesh& A}
&3S A5 o FEAUA SgEh

NetworkE 783 4 o, @3t Network A€ zHdojy du A 2218 Holg % 4A8h=
Routers 7te] A oAl dd A=A S ATt thF 19 XBeeZZEF FA X0t

[] ZigBee vs DigiMesh

ZigBeeA| 2812 /) ZF3E o] 7] wEol, 2 Vendoreol ¢ld] wEo]2 Device?} A H A
g 58 7teAAE FAHSE AFert o= WEOE o] HUEE de= 7V
etk E3h ZigBeet ﬂs‘ Aok oy #ejoh 22 TFE

Hxo] 3t DigiMesh= vl Z2EZZH Elo|ES I3
= 7= 5A-o] Avh 28la ¥ W 4199k RFdatarates

application®] A& ZFS FAA717] 9Ys8] Framepayload’t ¥k o=z vl =t} 3 DigiMes
Networksetup®] Y Troubleshootings S F3A171+= 715S S8 =Fs) ¥ o=d A
R sia=

o EE

o r\r oA

WA 2l ZigBeeAl 228l 7 XBeeAl 22§l W]l gt {o|Th

2

- 142 -



(2) ZigBee

8

DigiMesh(XBee—PRO)

(5) Coordinators, Routers, End Devices

(3)
(7)
(8)
(9)
(10

homogenous?| SH7tX| Etel
HE2 3 sx2

2| st =2

(4) —=Ete], &H 9) Ziehst HES T M.
(6) M2 7|52 717 End Devices2| & Mo s _
Mol Me o 10) ZHdo|L} Hlo|X|2 ISt Routerse| SAlE
T Zoll Aol A=A Al
(11) Sleep 7159 (14) 2 T E sleep?ls. AlZh
Routers (13) 22 End DevicesZt sleep 71 (15) =7|5t2 I8t gateway Lt Coordinatorod|
(12) sz 9 M ogtMEHE cfl DR i A
(16) £41 we| 2 (17) thE 2 ZigBee™H|= 2t hop™ & | (18) XTendTMoll 2stod  7b hop® 400t
S =T [= i
£ 2012(3.2Km)e| #HelE JHA (64Km)77HX| 2| W | ETHE
_ ) (21) & ®EZE ALEAl 256 bytesHX].
(19) =2lgl payload, * o= = ool=
a2 (20) 80 bytes 7| (22) 2 €89 HolEHE Ef= o EZe|AHoME
< olst Malzy st
(23) ZE Afo|= (24) 2. (25) =H2
(27) ti7Al 2.4 GHz (250 kbps).
(26) X == Facfd | (28) 900 MHz (40 kbps) 2|11 868 | (29) 900MHz (10, 125, 150 kbps)
I} RF Date Rate MHz (20 kbps) Sl ol &stxl= 2 | (30) 2.4GHz (250 kbps)
Sh
(32) AES 53t WESAE HMAME =
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"Serial Converter for Check"

"Exaeute 01 SRIEbaBiEer! |

DeviceClose[USBSerial] ;

Remove [strCOM]

{PopupMenu [Dynamic[strCOM] , {COM1, COM2, COM3, COM4, COM5, COM6, COM7, COMS, COM9, COMIOD, COMI1,
COMi2, COML3, COM14, COM15, COMLG, COM17, COMIS, COMLY, COM20}], Dynamio[strCOM]}|

Serial Converter for Check

=y, USBSenal is not open, =
COMI |, comt’

"Exaoute 02 SREFE4Bmber Ul

4

SetOptions[$FrontEndSession, EvaluationCompletionAction + "ScrollToOutpot"];
"SetOptions[EvaluationNotebook[] ,CellProlog#8elactionMove [EvaluationCell[],All,Cell]]";

"SetOptions[EvaluationCell]],CellEpilog=5eleotionMove [EvaluationCell (] Next Cell]l]":

If[DirectoryQ[NotebookDirectory[] <> "M2M Data"] = False, CreateDirectory[NotebookDirectory[] <> "M2M Data"]:

SetDirectory[NotebookDirectory[] <> "M2M Data"]]
If[Directoryl[NotebocokDirectory[] <> "M2M Data"] = True, SetDirsctory[NotebookDirectory[] <> "M2M Data"]]

flenl = Length[FileNames["+.+"]];

Do[
flen2 = Stringlength[FileNames["+.+"][[1]1]:
RenameFile[FileNames["+.+"][[1]], StringInsert[FileNames["+.#"][[i]], ToString[DateList[]], flen2+1]],
{i, 1, flenl}

1

USBSerial =
DevigeOpen["Serial",; {ToString[strCOM], "BaudRate" 115200, "DataBits" » 8, "Handshake" + "RTS",
"IgnoreBreak" + Troe, "Parity" +None, "ReadBufferSize" » 4096, "StopBits" +1}]

"USBSerial-DeviceOpen[" Serial ", {" COM20 ", " BaudRate "-+115200," DataBits "-+8," Handshake "-" RTS

[ CDF Player PRO 2 & Part ]

Edit Insert Format Cell Graphics Evalustion Palettes Window Help
{EEV:¥bhe=> -, 387257863, K1U2P502, 122, BAT, 48, ACC, 34, 29, 1030, TCA, 29.03, CO, 0.000, 02, 18.734, VOC, 0.277;

]

Eattery Level %]
Aczal. X-axs[g]

[[KiU2PEDZ.DAT],

Acoal. Y-aii[g]

]

~ 5 13¢ @'nyp;ix:) - 2387243470=K102P2C02:41 09=2TCA ~31. 29=C0:3.303=002:15 . 848V0C: 0. 319=F

ehvayphe=> <, 387243470, K1U2P2C02, 109, TCA, -31.29, €O, 3.303, CGZ, 15.848, VOC, 0.319}

{?,ﬁv;(g'rp}k::- 71, 387243470, K1U2P2C02, 108, BAT, &, ACC, 14, -41, 1031, TCR, -31.29, C0, 3.303, CO2, 15.848, VOC, Cl_319;

L, .

[[KIU2P2C02, DAT|,

ceal Y-aui[g]

attary Lovel[%

- 145 -




File

Edit Insert Format Cell

E o8 E
Battery Level[%]

=]

@

Graphics Evaluation Palettes Window Help
{8V 1§bA<=> 7, 387257863, KAU2P502, 122, BAT, 48, RCC, 34, 29,

1030, TCA, 29.03, €O, 0.000, 02, 18.734, ¥OC, 0.277+

Agcal Z-axia[y
Tempetature ]

3¢ @ﬁnyp}i:::- - 13872434 TOXK1U2P2C0221092TCA: ~31 . 292100+ 3. 3032002 15. 8484VDC 0. 3192E

s 13¢ ehvxybhe-> <, 387243470, KLU2B2C02, 108, TCR, -31.29, €O, 3.303, COZ, 15.848, VOC, 0.319)

i
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BAT
BAT
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BAT
BAT
BAT
BAT
BAT
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ACCK: X2hE 712 S{2HY) mg, 2.5 100mg O]5}, 500mg 0] 40| B 2

ACT
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ACC
ACT
ACC

ACC
ACC
ACC
ACC
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%, 15%0]5}10| 3 22h

2k
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L3y

ACCK Y3 714 £(2) mg, 2 £ 100mg 013}, 500mg O14H0|% 22)

ACCH TSk Fh E(E S Tp4E)EHS) mg, 2E 1000mg, 1500mg O] 4013

2k
al

74 -80 TCA 3548 co 0.865 o2 7468  VOC 0371
71 -76 1000 TCA 3484 co 0872 o2 17388 voC 0371
7 -B1 aga TCA 3452 co 0863 02 16825  vOC 0388
78 76 1000 TCA 3419 o 0855 o2 16865  VOC 0.368
n 7 944 TCA 3452 co 0867 02 16965  VOC 0368
71 -74 ags TCA 3742 co 0.85 02 17388 voOC 0368
76 74 1000 TCA 3419 co 0969 02 17066  VOC 0374
70 74 996 TCA 3742 co 0942 02 17221 vOC 0374
72 -80 934 TCA 3452 co 0987 oz 17026 voC 0374
71 74 a3 TCA 3452 co 099 o2 16885  VOC 0419
75 76 295 TCA 35.16 co 0908 02 17207 voc 0377
TCA: HMTIE 2E(EH °C 50 'CAl 23
CO: RAFSHEHA S S(EHY) ppm 2 £ 06ppm, 10ppm O]30|F 22
O MbASE(THe % HE 20-25% 15% 0|540|3 22
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express = require('express');
cors = require('cors');

path = require('path');

fs = require('fs');

Parser = require('binary—parser').Parser;

mysql = require('mysql');

serial = require("serialport");

buff = require('./buff2array');

zpad = require('zpad');

converter = require('json—2-csv');

compare = require('buffer—-compare');

jsonfile = require('jsonfile');

redis = require("redis"),

redisClient = redis.createClient({host: '192.168.0.100', password: '.});

redisClientLocal = redis.createClient({password: '.});
var util = require('util');
var mongoClient = require('mongodb').MongoClient;
var mongoServer = require('mongodb').Server;
redisClient.on("error", function(err) {

console.log("Redis Error " + err);

Dk

redisClientLocal.on("error", function(err) {
console.log("Redis Error " + err);

b

var app = express();

app.use(cors());

app.set('views', path.join(__dirname, 'views'));
app.use(express.methodOverride());
app.use(require('express—domain—-middleware'));

app.use(express.bodyParser());

(
(
app.use(express.static(path.join(__dirmame, 'views')));
(
(

app.use(app.router);

app.get('/', function(req, res) {
res.render('pages/index.ejs');

b
var client;

function DataStruct(seriallD, waspmotelD, NOB, FOS, TST, name, tag, value, unit) {
this.SeriallD = seriallD;
this.WaspmotelD = waspmotelD;
this.NumberOfBytes = NOB;
this.FrameOfSequence = FOS;
this.TimeStamp = TST;
this.SensorName = name;
this.SensorTag = tag;
this.SensorValue = value;
this.SensorUnit = unit;

(A2l clole) +F o MY

=

var SerialPort = serial.SerialPort;
var serialPort = new SerialPort(




serialConf.comName, {

baudrate: serialConf.baudRate
}, true,
function(err) {

if (err) {

return console.log(err.message);

console.log('## serial open');

//const atcommand = new
Buffer('0153455423465245433A43485F30385F3930303B414444523A313B42573A42575F3132353B43523A43525F353B53463A534
65F31320D0A3642353004', 'hex');

// serialPort.write(atcommand);

// console.log(atcommand);

// console.log('## sent LoRa 900 atcommand')

serialPort.on('data’, function(data) {

// var json = JSON.stringify(data);

// console.log(json);

var buf = gdata.slice(data.length, gdata.length);
buf.copy(gdata, 0, 0, buf.length);

if (data.length <= buffersize) {
data.copy(qdata, buffersize — data.length, 0, data.length);

index = compare(gdata, indicator);
garray = buff.array(gdata);

count = 0;

startindex = [];

nowarray = [];

for (i = 0; i <= qarray.length — 3; i++) {
if (garrayli] == 60) {
if (qarrayli + 1] == 61) {
if (garrayli + 2] == 62) {

startindex[count] = i;
count++;

I3
if (count >= 2) {
nowarray = garray.slice(
startindex[0] — 1, startindex[1]
);
gdata.fill(0, startindex[0] — 1,
startindex[1] = 1);

console.log(

console.log('Raw data : ' + nowarray);

console.log('length : ' + nowarray.length);

var StartDelimiter = new Buffer(nowarray.slice(1, 4));

console.log('Start Delimiter : ' + StartDelimiter.toString(‘ascii')):

var FrameType = nowarray.slice(4, 5);

console.log('Frame Type : ' + FrameType);
var NumberOfBytes = nowarray.slice(5, 6);

console.log('Number Of Bytes : ' + NumberOfBytes);

var SeriallD = new Buffer(nowarray.slice(6, 10));

var WaspmotelD = new Buffer(nowarray.slice(10, 18));
var Separator = nowarray.slice(18, 19);

console.log('Separator : ' + Separator);

var FrameSequence = nowarray.slice(19, 20);

console.log('Frame Sequence : ' + FrameSequence);




console.log('Serial ID : ' + SeriallD.readUInt32LE(0, 4));

console.log(‘Waspmote ID : ' + WaspmotelD.toString('ascii'));
var ind = 20;

var k = 0;

var SensorTag = [];

var SensorName = [];

var SensorValue = [];

var SensorUnit = [];

var TimeStamp;

// var redisArgs = ['sensor:'+WaspmotelD.toString('ascii'),FrameSequence];

var serverTimeStamp = (new Date).getTime();

var redisArgs = { 'Frame Of Sequence': FrameSequence.toString(), 'Time Stamp Server': serverTimeStamp

var writeRedisInd = false;
while (ind = 5 <= NumberOfBytes) {
var sensorlD = nowarray.slice(ind, ind + 1);
var Value;
if (sensorlD == 123) {
SensorTag[k] = 'SENSOR_TST";
SensorNamel[k] = 'TimeStamp (Unix/Epoch)';
Value = new Buffer(nowarray.slice(ind + 1, ind + 5));
TimeStamp = Value.readUInt32LE(0);
SensorValue[k] = TimeStamp;
SensorUnit[k] = 'Epoch Time';
console.log('## ' + SensorNamel[k]);
+ SensorValue[k].toString() +

console.log(SensorTag[k] + ' '
"'+ SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValue[k];
k++;
ind = ind + 4;
writeRedisInd = true;
} else if (sensorlD === 0) {
SensorTag[k] = 'SENSOR_CO";
SensorName[k] = 'Carbon Monoxide';
Value = new Buffer(nowarray.slice(ind + 1, ind + 5));
SensorValue[k] = Value.readFloatLE(0);
SensorUnit[k] = 'ppm';
console.log('## ' + SensorNamel[k]);
console.log(SensorTag[k] +
"'+ SensorValue[k] + ' ' +
SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValuel[k];
IS
ind = ind + 4;
writeRedisInd = true;
} else if (sensorlD == 1) {
SensorTag[k] = 'SENSOR_C02';
SensorNamel[k] =
'Carbon Dioxide';
Value = new Buffer(nowarray
.slice(ind + 1, ind + 5));
SensorValue[k] = Value.readFloatLE(
0);

SensorUnit[k] = '%";
console.log('## ' + SensorNamel[k]);
console.log(SensorTag[k] +
' o' + SensorValue[k] + ' ' +
SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValuel[k];
IS
ind = ind + 4;
writeRedisInd = true;
} else if (sensorlD == 2) {
SensorTagl[k] = 'SENSOR_02';
SensorNamel[k] = 'Oxygen';

Value = new Buffer(nowarray




.slice(ind + 1, ind + 5));
SensorValue[k] = Value.readFloatLE(
0) = 10000;

SensorUnit[k] = 'ppm’;
console.log('## ' + SensorNamel[k]);
console.log(SensorTaglk] +
"1 ' + SensorValue[k] + ' ' +
SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValue[k];
k++;
ind = ind + 4;
writeRedisInd = true;

} else if (sensorlD == 11) {
SensorTag[k] = 'SENSOR_VOC';
SensorName[k] = 'Hydrocarbons';
Value = new Buffer(nowarray

.slice(ind + 1, ind + 5));

SensorValue[k] = Value.readFloatLE(
0);

SensorUnit[k] = 'volt';
console.log('## ' + SensorNamel[k]);
console.log(SensorTag[k] +
' : '+ SensorValue[k] + ' ' +
SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValue[k];
k++;
ind = ind + 4;
writeRedisInd = true;
} else if (sensorlD == 12) {
SensorTag[k] = 'SENSOR_TCA';
SensorNamel[k] = 'Temperature Celcius';
Value = new Buffer(nowarray.slice(ind + 1, ind + 5));
SensorValue[k] = Value.readFloatLE(0);

SensorUnit[k] = 'degree';
console.log('## ' + SensorNamel[k]);
console.log(SensorTag[k] +

' o' + SensorValue[k] + ' ' +

SensorUnit[k]);

redisArgs[SensorName[k]] = SensorValuel[k];

IS

ind = ind + 4;

writeRedisInd = true;
} else if (sensorlD == 129) {

SensorTag[k] = 'SENSOR_GP_COQ';

SensorName[k] = 'Carbon Monoxide';

Value = new Buffer(nowarray.slice(ind + 1, ind + 5));

SensorValue[k] = Value.readFloatLE(0);

SensorUnit[k] = 'ppm';
console.log('## ' + SensorNamel[k]);
console.log(SensorTag[k] +
' '+ SensorValue[k] + ' ' +
SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValue[k];
k++;
ind = ind + 4;
writeRedisInd = true;
} else if (sensorlD == 134) {
SensorTagl[k] = 'SENSOR_GP_HCN';
SensorNamel[k] = 'Hydrogen Cyanide';

Value = new Buffer(nowarray.slice(ind + 1, ind + 5));
SensorValue[k] = Value.readFloatLE(0);

SensorUnit[k] = 'ppm';




console.log('## ' + SensorNamel[k]);
console.log(SensorTag[k] +
' © '+ SensorValue[k] + ' ' +
SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValue[k];
k++;
ind = ind + 4;
writeRedisInd = true;
} else if (sensorlD == 137) {
SensorTag[k] = 'SENSOR_GP_NO2';
SensorName[k] = 'Nitrogen Dioxide';
Value = new Buffer(nowarray.slice(ind + 1, ind + 5));
SensorValue[k] = Value.readFloatLE(0);

SensorUnit[k] = 'ppm’;
console.log('## ' + SensorNamel[k]);
console.log(SensorTaglk] +
"1 ' + SensorValue[k] + ' ' +
SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValue[k];
k++;
ind = ind + 4;
writeRedisInd = true;
} else if (sensorlD == 138) {
SensorTag[k] = 'SENSOR_GP_02';
SensorNamel[k] = 'Oxygen';
Value = new Buffer(nowarray.slice(ind + 1, ind + 5));
SensorValue[k] = Value.readFloatLE(0);

SensorUnit[k] = 'ppm’;
console.log('## ' + SensorNamel[k]);
console.log(SensorTag[k] +
' o'+ SensorValue[k] + ' ' +
SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValue[k];
k++;
ind = ind + 4;
writeRedisInd = true;
} else if (sensorlD == 144) {
SensorTag[k] = 'SENSOR_GP_TC';
SensorNamel[k] = 'Temperature Celcius';
Value = new Buffer(nowarray.slice(ind + 1, ind + 5));
SensorValue[k] = Value.readFloatLE(0);

SensorUnit[k] = '°C';
console.log('## ' + SensorNamel[k]);
console.log(SensorTag[k] +
' 1 '+ SensorValue[k] + ' ' +
SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValuel[k];
k++;
ind = ind + 4;
writeRedisInd = true;
} else if (sensorlD == 146) {
SensorTag[k] = 'SENSOR_GP_HUM';
SensorName[k] = 'Humidity';
Value = new Buffer(nowarray.slice(ind + 1, ind + 5));
SensorValue[k] = Value.readFloatLE(0);

SensorUnit[k] = '%RH";
console.log('## ' + SensorNamel[k]);

console.log(SensorTag[k] +

' © '+ SensorValue[k] + ' ' +
SensorUnit[k]);

redisArgs[SensorName[k]] = SensorValue[k];

k++;

ind = ind + 4;

writeRedisInd = true;




} else if (sensorlD == 147) {
SensorTag[k] = 'SENSOR_GP_PRES';
SensorName[k] = 'Pressure';
Value = new Buffer(nowarray.slice(ind + 1, ind + 5));
SensorValue[k] = Value.readFloatLE(0);

SensorUnit[k] = 'Pa’;
console.log('## ' + SensorNamel[k]);
console.log(SensorTag[k] +
"'+ SensorValue[k] + ' ' +
SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValue[k].toString();
ISt
ind = ind + 4;
writeRedisInd = true;
} else if (sensorlD == 52) {
SensorTagl[k] = 'SENSOR_BAT';
SensorNamel[k] = 'Battery';
Value = new Buffer(nowarray.slice(ind + 1, ind + 2));
SensorValue[k] = Value.readInt8(0);
SensorUnit[k] = '%";
console.log('## ' + SensorNamel[k]);
console.log(SensorTag[k] +
' : ' + SensorValue[k].toString() +
"' + SensorUnit[k]);
redisArgs[SensorName[k]] = SensorValue[k];
k++;
ind = ind + 1;
writeRedisInd = true;
} else if (sensorlD == 60) {
SensorTag[k] = 'SENSOR_GMT";
SensorName[k] = 'TimeSyncID';
Value = new Buffer(nowarray.slice(ind + 1, ind + 2));
console.log('Time Synchronization ID : ' + Value.readIint8(0));
var date = new Date().YYYYMMDDHHMMSS();
var SOH = new Buffer("01", "hex");
var CRLF = new Buffer("0DOA", "hex");
var sMessage = "DATA#" + Value.readInt8(0) + "#ASCII#" + date;

var message = new Buffer(sMessage);

var CRCString = crc.crc16modbus(message).toString(16);
var CRC = new Buffer(CRCString.toUpperCase());
var EOT = new Buffer("04", "hex");
var bMessage = Buffer.concat([SOH, message, CRLF, CRC, EOT]);
setTimeout(function() {
serialPort.write(bMessage);
console.log('Time Sync message sent to ID' + Value.readInt8(0));
}, 1000);
redisClient.set('timesync:' + WaspmotelD.toString(‘ascii'),sMessage);
// redisClientLocal.set('timesync:' + WaspmotelD.toString('ascii'),sMessage);
K+
ind = ind + 1;
writeRedisInd = false;
I3

ind++;

I3
if (writeRedisInd) {
var output = new DataStruct(SeriallD.readUInt32LE(0, 4),

WaspmotelD.toString('ascii'),
NumberOfBytes,
FrameSequence,
TimeStamp,
SensorName,
SensorTag,
SensorValue,
SensorUnit);




wstream.write(data);

var dataset = output;
if (dataset) {

JSON.stringify(redisArgs)1;

dataset.TimeStamp);

} else {

var args ['sensor:' dataset.WaspmotelD, dataset. TimeStamp.toString(),

console.log('sensor:' + dataset.WaspmotelD, dataset.TimeStamp, dataset.TimeStamp);
var isScore = redisClient.zcount('sensor:' 2+ dataset.WaspmotelD, dataset.TimeStamp,

console.log(isScore);

redisClient.zadd(args, function(err, response) {
if (err) {
console.log(err);

b;

// redisClientLocal.zadd(args, function(err, response) {
/l if (err) {

// console.log(err);

1/l I3

/] args = [

// redisArgs = {};

/1'});

console.log(dataset.SeriallD);
redisClient.hmset(dataset.WaspmotelD, dataset, redis.print);

console.log('data.length : ' +

data.length);

console.log('gdata.length @ ' +

qdata.length);

[ 7FE 2 MAColgl #H2| API]

app.all('/parseddata’, function(request, response) {

response.send(output[output.length — 11);

B

app.all('/keys', function(request, response) {

redisClient.keys('sensor:', function(err, keys) {

keys.sort();

var sensorUpdatelnfo = [];

var i = 0;

keys.forEach(function(val, 1) {

redisClient.zrange(keys[I], -1, =1, function(err, result) {

i+

if (err) { console.log(err) } else {
var parsedJSON = JSON.parse(result);
var sensorTimes = parsedJSON["Time Stamp Server"];

var temp_data = { 'sensorNode': keys[l], 'updatedTime': sensorTimes };

sensorUpdatelnfo.push(temp_data);

if (i == keys.length) {

response.send(sensorUpdatelnfo);




app.all('/data’, function(request, response) {
var sensorNode = request.param('sensorNode');
if (request.param('nStart')) {
var startDatald = request.param('nStart');

} else {
var startDatald = 0 }
if (request.param('nStop")) {
var stopDatald = request.param('nStop');

} else {
var stopDatald = -1 }
redisClient.zrange('sensor:' + sensorNode, startDatald, stopDatald, function(err, result) { // ''withscores'
var parsedJSON = [];
for (var i = 0; i < result.length; i++) {
parsedJSON[i] = JSON.parse(result[i]);
I

response.send(parsedJSON);

b

app.all('/databydate’, function(request, response) {
var sensorNode = request.param('sensorNode');
var dateStart = request.param('dateStart');
var dateStop = request.param('dateStop');
var sensorName = request.param('sensorName');
var sensorData = [];
redisClient.zrangebyscore('sensor:' + sensorNode, dateStart, dateStop, function(err, result) {
if (err) throw err;
var parsedJSON = [];
for (var i = 0; i < result.length; i++) {
parsedJSON[i] = JSON.parse(result[i]);
var timeStamp = new Date(parsedJSONI[i]["Time Stamp Server'l);

sensorDatali] = { 'time': timeStamp };

i]
sensorDatali][sensorName] = parsedJSON[i][sensorName];

s

var csv = converter.json2csv(sensorData, function(err, csv) {
if (err) throw err;
response.send(csv);

app.all('/doname’', function(request, response) {
redisClient.get("server", function (err, reply) {
response.send({'server': 'http://' + reply});

app.get('/port’, function(request, response) {
serialPort.list(function(err, ports) {
if (err) {
console.log(err);
} else {
response.send(ports);

app.all('/chart', function(request, response) {
var id_wasp = request.param('id_wasp');
var sensor = request.param('sensor');




var latesttime =
for (var i in uptodate) {
if (id_wasp == uptodate[i].id_wasp) {
console.log(uptodate[i] .timestamp);
var LT = new Date(uptodate[i].timestamp);
latesttime = """ + LT.getFullYear() +
""" + zpad(LT.getMonth() + 1) +
"-" + zpad(LT.getDate()) +
'T" + zpad(LT.getHours()) +
":" + zpad(LT.getMinutes()) +
""" + zpad(LT.getSeconds()) +
+ (LT.getMilliseconds() / 1000).toFixed(3).slice(2, 5) +
72"
console.log(latesttime);
break;

} else {
latesttime = "(SELECT timestamp from sensorParser WHERE id_wasp=

+ id_wasp +

ORDER BY timestamp DESC limit 1)";
}

}

var querystring = "SELECT timestamp, value, frame_number FROM sensorParser WHERE id_wasp='" + id_wasp +
sensor="" + sensor + "' AND timestamp > (SELECT DATE_ADD(" + latesttime + ", INTERVAL -1 day));";

console.log(querystring);
client.query(querystring, function(error, data) {
if (error) {
console.log(error);
} else {
response.send(data);

app.all('/sensorinfo', function(request, response) {
var sensor = request.param('sensor');
client.query('SELECT units, name FROM sensors WHERE id_ascii=?', [sensor], function(error, data) {
if (error) {
console.log(error);
} else {
response.send(data);

app.get('/bynode’, function(request, response) {
client.query('SELECT id_wasp FROM sensorParser GROUP BY id_wasp', function(error, data) {
if (error) {
console.log(error);
} else {
response.send(data);

app.get('/bysensor', function(request, response) {
client.query('SELECT sensor FROM sensorParser GROUP BY sensor', function(error, data) {
if (error) {
console.log(error);
} else {
response.send(data);

var listOfNode = [];
var uptodate = [];
app.get('/uptodate’, function(request, response) {

and sensor=

+ sensor +




client.query('SELECT id_wasp FROM sensorParser GROUP BY id_wasp', function(error, data) {
if (error) {
console.log(error);
} else {
// console.log(data);
var queryscript = [];
uptodate = [1;
for (var i in data) {
queryscript = "SELECT id_wasp, timestamp FROM sensorParser where id_wasp='" + datali].id_wasp + "' ORDER BY
timestamp DESC LIMIT 1;";
client.query(queryscript, function(error, result) {
uptodate.push(result[0]);

app.get('/chart/:id_wasp/:sensor', function(request, response) {
var id_wasp = request.param('id_wasp');
var sensor = request.param('sensor');
client.query('SELECT timestamp, value, frame_number FROM sensorParser WHERE id_wasp=? AND sensor=?', [
id_wasp, sensor
], function(error, data) {
if (error) {
console.log(error);
} else {
response.send(data);

app.set('port', process.env.PORT || 8000);

var server = app.listen(app.get('port'), function() {

console.log('Express server listening on port ' + server.address().port);

A3ZE (Debian Linux]

#!/bin/bash

### BEGIN INIT INFO

# Provides: shtech

# Required—Start: $local_fs $network
# Required—Stop: $local_fs

# Default—Start: 2345

# Default=Stop: 016

# Short—Description: m2mserver

# Description: s.h. Tech & policy
### END INIT INFO

export PATH=$PATH:/usr/bin

export NODE_PATH=$NODE_PATH:/usr/lib/node_modules

case "$1" in
start)
echo "Starting M2M Server"
(cd /home/shtpi/m2m—server-main/ && sudo forever start m2mserver.js);; #
stop)
echo "Stopping M2M Server"
(sudo forever stop /home/shtpi/m2m-server-main/m2mserver.js);; #&8 =|= 2[X

echo "Usage: /etc/init.d/m2mserver {start|stop}"

exit 1




Aol A 5}

Aol =, 2% wolEi= mongodb® o] dalal o] Ad Redise] dHlolEl& AbA|ETh
ol a3 &F d"olHE hot data® FA3H dolg nlo]dL 93k cold dataZ
mongodb® o] AAZIt} HlolHE FH st WHE e 2

@D GET : Recent data

< 170 dlol¥l /data?sensorNode= + $nodeld + &nStart=-1&nStop=-1
<+ 107 dlol¥ /data?sensorNode= + $nodeld + &nStart=-10&nStop=-1
% 17 "lo]¥ /data?sensorNode= + $nodeld + &nStart=0&nStop=0
=z 107] "oy /data?sensorNode= + $nodeld + &nStart=0&nStop=9

- sensorNode=$nodeld : 2~E & W3 SHTPIOO1ol A SHTPIO16S el

HolHE &3 u vty A JF29 Master AHANAM = 37l A A4 UF
A= AWM =Z push ok

ex) http://shtpiserver.iptime.org/data?sensorNode=SHTPI010&nStart=—1&nStop=-1 (2AI/EX %] A=)
ex) http://192.168.0.100/data?sensorNode=SHTPI010&nStart=—1&nStop=—1 (A FAlo] A <2)

It

@ GET : Time history

AAEe] Alztold dlolH = ofgfje} o] Eef&T.
2l ¥ 3k csv(comma separated value)©] T}

AMA & A FHA E2 dolH.

databydate?sensorNode=' + $nodeld + '&dateStart=' + $startTimestamp + '&dateStop=' + $endTimestamp + '&sensorName=' +

$sensorld

sensorNode=%nodeld : ~E% W4 SHTPIOO1°l A SHTPIO16ZS EF-AT
sensorName=$sensorld : ~E& WG "AA o]F" 7|4 AdlAolEF& FH- 17] dlolH
A JSON 71gk-& 3Hargheh(Object.keys(JSON)).

dateStart=%startTimestamp : 2E& W4 B8 dolH 9 Azt Y a®lzolt}, FH+ 1
7he] "e]E oA JSON7] "Time Stamp Server”’#toll A 86400000%t= Wi lday o] =
th(24h x 60m x 60s x 1000ms)

dateStop=$endTimestamp : ~ETH W, E & dolge w9t gl aglizolt), 9]¢}
2o v o g Hoerth $startTimestamps $startTimestampE.t} Ztolol &t

ex)
http://shtpiserver.iptime.org/databydate?sensorNode=SHTPI001 &dateStart=1464173160316&dateStop=1464259560316&sensorName="0x
ygen" (SlAl | 2F %o A
ex)
http://192.168.1.18/databydate?sensorNode=SHTPI001 &dateStart=1464173160316&dateStop=1464259560316&sensorName="Carbon
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uint8 t IlTastBeeCore::setRTCfrOmMesh"um(char* addresg, char * myfddressg)
&
uintlé_t length = 0O;
bool status = false;
char buffer[100];
char timestamp[30];
int year, yearH;
int month;
int date;
int hour:
int minute;
int second;
packet¥Bee packet;
int retries;

uint8_t request[45];
char myMACAddressHex[15] ;

/¢ define the correct response length
£/(19B for something like "2015020314462240000")
uintle t PATTERN LENGTH 19;

// clear buffers

memset | buffer, 0x00, sizeof{buffer) ):
memset [ Cimestamp, 0x00, sizeof(timestamp)
memset | spacket, Ox00, sizecfipacket) );

0x00, sizecf{myMACAddressHex)):

)z

memset [ myMACAddressHex,

memzet | request, Ox00, sizeofirecuest) );
reguest[0] = Dx3C; request[l] = Dx3D; request[Z] = Ox3E; request[3] = 0x9B; request[d] = Dx0l; recquest[5] = OxZ3;
reguest [6] = 0x33; regquest[7] = Dx3B; request([B8] = 0x37; regquest[9] = 0x3Z; revuest[l0] = Dx36; reguest[1ll] = O0x34:;
request [12] = 0x35; reguest[13] = Dx33; reguest[14] = 0x39; regquest[l5] = Dx23;
regquest [16] = O0x6E; recuest[l7] = OxEF; request[1B8] = Ox64; rerguest[l9] = Dx65; regquest[Z20] = Ox31l; reguest[21l] = DxZ3;
regquest [22] = 0x30; request[23] = Ox23;
reguest [24] = Ox4D:; revuest[Z25] = Dxdl; request[Z6] = 0x43; recuest[E7] = Dx3A4;
for(int i=0, j=0; i<16; i+t+, j++i
{
sprint £ (enyMACAddressHex [1], "$X", myRddress[j] & Oxf0);
itt;
sprintf (enyMACAddressHex [1i], "$X", myRddress[j] & Ox0f);
]
for(int i=28, j=0; i=d4; i++, j++)
refuest [i] = myMACAddressHex[j]1;
]
reguest [44] = DxE3;
i
uinté_t request[] = { 0x3C, 0x3D, Dx3E, 0x98, 0x01, Dx23,
0x33, 0x38, 0x37, 0x32, Dx36, Ox34,
0x35, 0x33, 0x39, 0x23,
Ox6E, Ox6F, Ox64, Dx65, Ox31, 0x23,
0x30, 0x23,
Ox4D, Ox41, Ox43, Ox3A,
0x30, 0x30, Ox31, 0x33, Ox41, 0x32, Ox30, 0x30,
Ox34, 0x30, Ox43, 0x35, 0x35, 0x36, Ox35, Oxdd,
0x23
iy
o
3) SAEE B Az
2~ bz } uE57lo E =z} |l °© A
O £vEEN7IH 9 24 53k §41 Atolol DBAA B Alo]Edlo] 4.
2~ 3 L=RPS IR =1y o = o} =95 H A3yl = = =3
O 2vtEN7I97F HolH 24 3 v f& dudss 2433 A< DBE 153
0] o 590 = o= 01 o o -
A UAARE Alo]Ede] DBREES T3 AR Fo| S =R
3 o] & Eelye) =2 PN iy =
O ~vEN7|H 7] B41& 98] 2 ~uENT|H o APE T4
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DB

" Syncornization

HaE ZolA A4EIE} 4B FHe AAwsdA FAE AL F
A G AN =ES AAEIEE fF 24 U79e AN, shage] Az

S AMH==E & command A1 &2 BUA Hrh LoRa SX12729] %]
FTEIARE ZEsty] ditol A==+ F7]H o2 Timeout = Aol F
Holl AlZtdlolgHE 83t 9714 command 4% FE&4 HSTS 93
CRC modbus &i8]5& AF§gHrY,

[v}=E o] A2 7]8) =]

SensorTag[k] = 'SENSOR_GMT";

SensorName[k] = 'TimeSyncID";

Value = new Buffer(nowarray.slice(ind + 1, ind + 2));
console.log('Time Synchronization ID : ' + Value.readIint8(0));

var date = new Date().YYYYMMDDHHMMSS();

var SOH = new Buffer("01", "hex");

var CRLF = new Buffer("0DOA", "hex");

var sMessage = "DATA#" + Value.readInt8(0) + "#ASCII#" + date;
var message = new Buffer(sMessage);

var CRCString = crc.crc16modbus(message).toString(16);

var CRC = new Buffer(CRCString.toUpperCase());
var EOT = new Buffer("04", "hex");

var bMessage = Buffer.concat([SOH, message, CRLF, CRC, EOT]);
setTimeout(function() {

serialPort.write(bMessage);

console.log('Time Sync message sent to ID' + Value.readIint8(0));
}, 1000);
redisClient.set('timesync:' + WaspmotelD.toString('ascii'),sMessage);
K++;
ind = ind + 1;
writeRedisInd = false;
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atcount hd
 userD: VARCHAR(S0)

& UserPW: VARCHAR(S0)

IR )
machinelnfo i
% mID: VARCHAR(S0)
@ mDate: DATETIME

HHTIE

sensingData &
@ sid: INTEGER

¥ sensorDatalD: VARCHAR{S0) {FK)
@ sensorValue: DECIMAL

|9 sTime; DATETIVE

W sensorDatalD

sensarDatalD

M‘QD'I\EP“E ‘
senslngMetaI
 sensarDatalD: VARCHAR(S0)
o sensorlD: YARCHAR(E)

% dataType: VARCHAR(SD)

AL

systemState -

| idx: INTEGER.
& working: INTEGER

JITZHAZE
| machineConditionCheck =
| @ ide INTEGER
|9 checkTime: DATETIME

|9 isRedirect: INTEGER

DA
(undlhun[ﬁed:‘ﬁme b

< EhEEkTImE INTEGER

JHHAIZE

| disasterTimes -
? idx: INTEGER

o disasterTime: DATETIME |
@ used: INTEGER

Ot H e e
lastTimelpdatingSensingData =
@ utime: DATETIME

9 lastinsertDataDate: DATETIVE

ElE

|infomations i

@ id: INTEGER
@ Mext: CHAR(200)
@ used: INTEGER

7]

wy @
o EE Alue
o 7]EAHo=F
2 @A 4

A3t 7%

Z2a9 AR A

B EREE

TAEN

disasterState hd
o INTEGER
CE; VARCHAR (1}

< adminState: VARCHAR(D)

HHES

| dicastertode -
(WG INTRGRR:
9 disasterType: INTEGER

A7 HEREE
| ";‘E‘?*“”.EM“?W“ = ) VARCHAR(ED) (FK)
mID: VARCHAR(SD) |G mIP: VARCHAR(15)

| mType: VARCHAR(50) <> & mType: VARCHAR(10)
|@ ipAddress: VARCHAR(50) o3 mamhietuork FRindex
|@ lssthccess: DATETIME Sam
| mstate: vARCHAR(1)
3 sore: VARCHAR(3) mi

WIEE

i -
AIL}EIEEE @ idx: INTEGER

= | mID: VARCHAR(S0) (FK)
13 mylnfo_FKindexi
aroldx: INTEGER (FK) 3 mi
{3 scenanotode_Fitndex]
W@ scenanoldx
scenarioldx]
O AuRie gE

scenariolnfo
g % scenarioldx: INTEGER

O scenarioName: VARCHAR(100)
| drectionaiinfo b o disasterType: VARCHAR(50)
| dinfo: VARCHAR(100) 4 detectsensor: VARCHAR(SD)
| dfilename: VARCHAR{100) | 4 strategy: VARCHAR(S00)

ANETER

| sensor_grade _ -

sensorType: CHAR(SD)
startValue: FLOAT
finishvalue: FLOAT
status_: INTEGER

T TTeE

MM EE CIBEL
| sensor_grade_default
# idx: INTEGER

|@ grade: INTEGER

| @ sensorType: CHAR{S0)
|9 startValue: FLOAT

| @ finishvalue: FLOAT

9 status_; INTEGER

A
A7k AE Aelow gerd A ow A

Stepol g
o A
o ATFFFH
o 71¥3stdx
o SOP

Ay QA =

-SOP v 9] 7 &= 3} & ol

3§J§L

A A

=

4
Olo

X9 ¢

SEEA

AL €8 CI8Ear

scenariolnfo_default -
idx: INTEGER
detectSensor: CHAR’]DO)
disasterType: CHAR(50)
keeperDidCode: CHAR(30)
keeper02dCode: CHAR(30)
keeper03dCode: CHAR(30)
keeper04dCode: CHAR(30)
keeper0SdCode: CHAR(30)
keeper06dCode: CHAR(30)
keeper07dCode: CHAR(30)
keeper0adCade: CHAR(30)
keeper09dCode: CHAR(30)
keeper10dCode: CHAR(30)
keeper11dCode: CHAR{Z0)
keeper 12dCode: CHAR(30)
keeper13dCode: CHAR(30)
keeper14dCode: CHAR(30)
keeper15dCode: CHAR(30)
keeper16dCode: CHAR(30)
strategy: CHAR{500)

POOCOOCECOOOO 0O oc.\-.c.c{‘sa‘

f& F OAGEAAA vE] AA
d fZE Aol Y
AR g
= X239 e DB 7] &
A 1Al DB

Ul=

=HEE
ru\eseu.nfq . =

rulesetlD: INTEGER.

-.é-

rulesetinfo: VARCHAR{1000]
rulesetType: VARCHAR{100)
rulesetCondition: VARCHAR(100)
disasterDecisionTime: INTEGER

ceco

ELEG

| nilesetstack e

IE3

stackGP, 02 INTEGER
stackGP_TC: INTEGER
stackGP_HUM: INTEGER.
stackGP_PRES: INTEGER
stackGP_CO: INTEGER
stackGP_HCN: INTEGER
stackGP_NI: INTEGER
V4 rulesetStade Fidndexi
§ sensorldx

[ccoeceooe

& sensorldx

IEEEEE ] ]
rulesetinputData -
| ¥ i INTEGER

9 sensorldx: VARCHAR(S)

% sensorData: VARCHAR(160)
9

@ section: CHAR(lOd)
G code: INTEGER
@ code_nm_ko: CHAR(100)
S sort: INTEGER

& memo: CHAR(100)

@ use_yn: CHAR(1)

= Alvelert 2eeh
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LETES

7is2  7iE3 7iE4 s FiEe  ZIm7  7IEs  FlHe  ZiEio ZIEn FiHi2 FiE13 7IEi14 7|E1s 7iEe

sensor01 ] o X x X X X X X X X X X X b3 X b3

sensor01 ris o] X X X X X X X X X X X% X X X X

- @
B AasAg sensor02 B2 o X X X 5% X X X X X X X X X % X

sensor02 B o X X X X X X X X x X X X X X X

sensor03 -] o] X X x X X X X X X X X X X R X

DBol| Al AlAHolHE 7 9= W
o doly A%
o A olB# 2l django-crontab & AF&3Fe] AlA wlo]E A Bl A AlA d o]
HE 9ojos 2AZHE X—.“é@.

o H AA HelHE ¢olet TES A7 skal DBell A %3
o mhaH oA AFE-E

o H doly 249
o DBol A& AlA dolgd dis] A7teoz HHE dto] mpA U HolEHE o}

°
ZF AAEZ AES o] json HIolH=ZE 2 ¥l &

def get_. sen?ngataFromDB()
ret=
sensingData_rows = sensingData.objects.all()
sensorName = ["-BAT" ,"-GP_CQ","-GP_HUM","-GP_NI","-GP_02","-GP_PRES","-GP_TC","-GP_HCN", ]
sensorCount = 18
for sldx in range(1,sensorCount+1):
subldx = ("0"+ str(sldx)) if sldx <10 else str(sldx)
sensor = "SHTPI0"+subldx
try:

sData= sensingData_rows.filter(sensorDatalD=sensor+"-BAT") .latest('sid')
except ObjectDoesNotExist:

sData=None
if sData:

rows = sensingData_rows.filter(sTime=sData.sTime)

tmp = {"data": 0 ,"sTime" :0 }

for sType in sensorName:
ret[sensor+sType]=tmp

for row in rows: _
ret[row.sensorDatalD] = {"data" : round(float(row.sensorValue),4) , "sTime"
str(row.sTime

tmp = {"data": 0 ,"sTime" : "" }
for sType in sensorName:
ret[sensor+sTypel=tmp
return ret

URLS E3 AAUoHE 7tdeE W
o AAHolE A A HZ deolH1dE welen deolH AL gl
o JIH A AREIL
o AlA HlolE AWIPE 9FF4(223.171.32.11)7F fZEZoZ e xojgom YHAA
Al localhost® F4< 8H &£571 A4H
settings.py 3¢ SHOST W4 =4

_:

o
o T

def get_sensingDataFromURL():
startldx = —1
endldx = -1
sensorCount = 18
list_sensors = ['BAT', 'GP_NI' ,'GP_TC', 'GP_CO', 'GP_02', 'GP_PRES', 'GP_HUM', 'GP_HCN']
retData = {}

for sidx in range(1,sensorCount+1):
id_wasp = "" if sidx>9 else "0"
sensorName = 'SHTPI0%s%s' %(id_wasp ,sidx)
dict_data = readSensorDataToJson(sidx,startldx,endldx)
if dict_data:
timeStamp = dict_data[0]["Time Stamp Server"]/1000
sTime = datetime.fromtimestamp(timeStamp).strftime("%Y-9 %d %H:%M:%S")
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else:
sTime = 0

rel;t_Dat)a[sensorName+"—”+|ist_sensors[0}}:addSensorData(”Battery”, dict_data ,sensorName, list_sensors[0],
sTime
retData[sensorName+"—"+list_sensors[1]]=addSensorData("Nitrogen Dioxide", dict_data ,sensorName,
list_sensors[1], sTime)
retData[sensorName+"—"+list_sensors[2] ]=addSensorData("Temperature Celcius", dict_data ,sensorName,
list_sensors[2], sTime)
retData[ sensorName+"-"
list_sensors[3], sTime :
retData[sensorName+"—"+list_sensors[4]]=addSensorData("Oxygen", dict_data ,sensorName,
list_sensors[4], sTime)
retData[ sensorName+"-"+list_sensors[5] ]=addSensorData("Pressure", dict_data ,sensorName,
list_sensors[5], sTime
retData[sensorName+"—"+list_sensors[6]]=addSensorData("Humidity", dict_data ,sensorName,
list_sensors[6], sTime)
retData[sensorName+"~"+list_sensors[7]]=addSensorData("Hydrogen Cyanide", dict_data ,sensorName,
list_sensors[7], sTime)

return retData

+list_sensors[3] ]=addSensorData("Carbon Monoxide", dict_data ,sensorName,

def readSensorDataToJson(sldx,startldx,endldx):

host = settings.SHOST
id_wasp = ""
if sldx<10:

id_wasp = "0"
sensorNode = "SHTPIO"+id_wasp+str(sldx)
nStart = startldx
nStop = endldx
url = host + "/data?sensorNode="+sensorNode +"&nStart="+str(nStart)+"&nStop="+str(nStop)
response = urllib.request.urlopen(url)
content = response.read
data = json.loads(content.decode("utf8"))
return data

django—crontab
o EmzolAu ALEIS S g% 29 crontab 715 S FaolA AEe] AHEBE e
ghol B g g

. AnEZE Yl g A 4

o settings.py ¥
INSTALLED_APPS = (

'django_crontab’,

)
CRONJOBS = [

(" * * * *' 'crons.cron.job_name’)

o HHEAIZFE ElE 2 2AEY 7159 crontabd AL 5LE
22

o 7 ARE rEAQAL'E £

7]
o & (0-59)

o A (0 -23)
o ¥ (1-31)
o 9 (1-12)

o 8Y (0-6) (0¥dsd 198, 6ESQY)

o x o xxx ol AAFA v 1%eith A9 £ £
e Za1o] A django—crontab Z3|/F 7}/ A A

o #3] : python3 manage.py crontab show

=7} : python3 manage.py crontab add

O

@)

| A @ python3 manage.py crontab remove
o F&E Z2Y Root AXNA $1¢] Fol S 4
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3) 523 719 WAREAA FE WAA izl A% AL g A

WAl Hlele el

e A9 FHel UaZee] @ HAEE waEe ALY AR -7 W FH AR
oA WEe 2.

e A8 HiES) HAE HAEE B gow 37 olaz gAY E AFow
&ol 9E7 DBl A4E WA Ha37) ool BlaEs} g,

def setText(request):
defaultText = [

]
for idx in range(0,10):
checkbox_text = request.POST.get("checkbox_text"+str(idx))
text= request.POST.get("text"+str(idx))
if text:
created = infomations.objects.update_or_create(
id = idx+1,
defaults = {
"iText" : text,
"used" : 1 if checkbox_text else 0,

)

if idx<3:
text = defaultText[idx]
created = infomations.objects.update_or_create(
id = idx+1,
defaults = {
"iText" : text,
"used" : 1 if checkbox_text else O,

else:

}
)

infomations.objects.filter(id=(idx+1)).delete()

retMsg="x &= A & ct."
return HttpResponse('<script>alert("'+retMsg+'");window. history.back();</script>")

else:

tolg 249
e 719 ZZDB9 infomations Hol &2 used Z#Ho] 120 #S ¢lols} dd HAEES
Hjdol go} ZREJAE=R FA
o 10x0l A HHolE
e DB9| infomations H|°]& 27|v}
o 1Text
o A4
¢ max_length 200

o HMAA HAE

o used
. 353
o default O

o AFEAR(0, 1) (0 WAL 15 AL

def updateText%request)i
ret =
infomations_rows = infomations.objects.filter(used=1)
if infomations_rows:
for row in infomations_rows:
ret.append(row.iText)
else:

ret = ["&EH|ZSLCt"]
return HttpResponse(json.dumps(ret))
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function displayText(){
var tag = $("#bottom_position>.page-toolbar-title");

if(infomations. length==0
$(tag).text("&=H| S A CL");

infomations_idx = 0O;

Yelsed{
if(infomations.length<infomations_idx){
infomations_idx = 0;

b
$(tag).text(infomations[infomations_idx]);
infomations_idx++;

4) 5-2-4 AME GA A
WA A3k we
49 $HEANE B

Zeag A4 UEE ddgel dor #eAt ghe 44

A7F A g gl

Zh AE R 5EA Y] AA G A mhaE o] AR -4
e e

e AGA skl = v shA
o AAoA A WMAMA= 7HE

oy =49
DB¢] sensor_grade_default ¢} sensor_grade H|o]E ~A7|ulE HAdty oz o} 2&-

M g A A7 F ol A el A

gon & dolHd AE g duolEd
HdupsfopA|nt 57137} H

[ ]
o 1dx
e index, primary key

o grade
. A5Y
o A (1 -5
o sensorType
o A4
o AMHEFo|m o= sys_code HolE& A=, (GP_02,
GP_CO,GP_HCN,GP_TC,GP_HUM,GP_NI)
o startValue
. A5
o WSS A AgolH Rfe] BV oY
o WHZF 101 SMRtd 4§ 18 715
o finishValue
o« A3
o WAz Bgelr WY Erle vlwe
o Ik o] rwel A 58 /1%
o status
. A5
o AEIFES 0 - 2 9 #s 7HAH A= sys_code HolES . (0@ 9bA
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1:79 ,2:93%)
o 6709 AAEelHE 4 wrop AR F ZF AER GAZ GE S json HOlHE
s
F{GP HM: {grade: 4, status: 1}, GP TC: {grade: 1, status: @}, GP_NI: {gr
BGP CO: {grade: 2, status: 1%}
B GPF _HCM: {grade: 1, status: &}
B GP_HUM: {grade: 4, status: 1}
BGP NI: {grade: 1, status: 8%}
kPGP 02: {grade: 4, status: 1}
kGP _TC: {grade: 1, status: 8%

o grade : YA | status : EIF
AHL GAS AL I35
def setSensorGrade(lst):
it =
list_sensorType = ["GP_02","GP_CO","GP_HCN","GP_TC","GP_HUM" ,"GP_NI"]
if len(Ist)==len(list_sensorType):
idx = 0
if len(sensor_grade.objects.all())==0:
sensor_grade_rows = sensor_grade_default.objects.all()

else:
sensor_grade_rows = sensor_grade.objects.all()
for sList in list_sens :
if not Ist[idx
rows = sensor_grade_rows.filter(sensorType=sList)
for row in rows:
if row.startValue == row.finishValue:

if (Istlidx] if not sList=="GP_02" else (Ist[idx]/10000)) == row.startValue:
ret[sList] = {"grade" : row.grade, "status" : row.status
break

if (Istlidx] if not sList=="GP_02" else (Ist[idx]/10000))>=row.startValue and
(Istlidx] if not sList=="GP_02" else (Ist[idx]/10000))<row.finishValue:
ret[sList] = {"grade" : row.grade, "status" : row.status}
break
if not sList in ret:
ret[sList] = None
else:
ret[sList] = None
idx += 1
return ret

5) 5-2-5 #71&& A& 7= 7l W& A4
=M% e
o AMYHE EMZS P vlraE o] AlaEld A -l A H o] x| o A U

o,
o,
v
s
>
X
X0
2
s
i~
it

Fol: shtel BAgY HASAEE AAR B
[e]

o rulesetlnfo Z=7]w}
o 1idx
e index, primary key
o rulesetlnfo
!
. B4
o rulesetType
o« wAE
o EAEY
o rulesetCondition

R
o ZEA

- 208 -



o disasterDecisionTime

. 45y

. ArbEEA g
o mlD

. mA

e AIAID (SHTPI + 001,002 %< 3¢ $=A}H)
o rulesetID

. 359
. EAID
N
e AAEolE 7L DBl QeEW BAEAG e Fold MNPz suo] Fhe
. zEAni DBl A%,

def adjustRuleset(inputData,ruleset):
if len(inputData)<8:
return
choices = dict(
BAT = inputData[0],
GP_02 = inputData[1],
GP_TC = inputData[2],
GP_HUM = inputDatal[3],
GP_PRES = inputData[4],
GP_CO = inputData[5],
GP_HCN = inputData[6],
_) GP_NI = inputDatal7],
# initialize output
output = [1, 1,1, 1, 1, 1, 1, 1]
# for idxRule in range(O 8)
for idxRule in range(0, len(ruleset)):
ruleltem = ruleset[idxRule][0]
ruleUnit = ruleset[idxRule][1]
inputVal = choices[ruleltem]
rt =0
exec("%s = %s" % (ruleltem, inputVal))
if mputVal is None
continue
if eval(ruleUnit):
rlt = 2
if (not inputval == None) r (inputval 1= =1):
if ruleltem == BAT

output[0] = rlt
P 02

if ruleltem ==
output[1
if ruleltem == "GP_TC
t

ou
if ruleltem == "GP_PRES":
output[4] = rlt
i ruleltem == ”GP COo"
} = rlt
i ruleltem == HCN":
out ut[6] = rlt
if ruleltem == "GP_NI":
output[7] = rit
return output

ViEs)

o AN Lero = AN HoEE ol guA A Hx

il

7)o ASFAA, A<




AAHe oA e BHPete 75e FAs: oddx dF mug sy A%
Aol A4 HolEE ol g8 F5e BaAA HAAA AdAE dF /%S Austun
13

A HolE o] A8
o obgl 1™ po] AR Wl el AAL elolelo] FAFFT o] 4FFe dlole

7F EAEAN Bl A, o ggs A e HE T4

Tume
AA oy B He AR
o 7]ES] AlA HolHE 7 AA FREE AR AP Fo gteo] WeE AAA A
2 o2 A A s},
o WEEFE A 35 BAHAR AANA A o]yl thaiA 99%7F A 917F H
5 AlA e HeE

o
o T 3o JAIA ZH|E A2 FH ™
o

3 mdeine o4 A% AAe JAAE o
sAow W ol YUe W S AAANE P AHE ZPxl dAAE U
slolialz e W & rd AFEA QAR oS dolzne wWm A4L Jrs
3.
SEE RIS

o Z} AN tiHtolzo] AA FiF H AAYE dlolHE AlZ="elA A% 717 5t DB
A& 9AM e T2 thaol csv Fd2 A Z4ol 28

A9 dloly 344
o csv EES o]&3A HoHE HoE4.
o csv 1Y YFEH= ol B
e 1.SHTPIOO1-BAT 94.2017-01-24 17:33:14
e 2,SHTPIO01-GP_NI,0.00E+00,2017-01-24 17:33:14
o 3 SHTPIO01-GP_TC,16.40999985,2017-01-24 17:33:14
o o714 Had ARE 289 AlA A, 3F9 gt 499 A
o ol ol FEZF o] &3 AEY

import csv

csv_file = open("input.csv", 'r'
reader = csv.reader(csv_file)
mtxData = []

for row in reader:

mtxData.append(row)
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# remove first element form mtxData because it is unnecessary.
#

newMtxData = []

countData = len(mtxData)

for i in range(0, countData):
row = mtxDatali]

pureRow = row[1:4]
newMtxData.append(pureRow)

newtt [0:7]

TPIOOT-BAT ", 'Q4 T-01
TRPIO01-GP_MNI ", U,UUE+HH

http://stackoverflow.com/questions/7961363/removing ~duplicates—in-lists

o ToJRO set TFE ol IwF FE

e ListO% UA g2E WEE WSk

9 i t

g
o] or—loop% o] &3l A Al W] &
e

.
i=]
o olefe} Zo] AWM newMtxDatao] ZLWHFE e

o A WE HolEHE olle} & FAHoE YiE RFow

#2F AMER Holg Ko7

sensorlListCount = len(sensorGroup)

for i in range(0,sensorListCount):
sensorDatalist.append([])
sensorDatalist[i].append(sensorGroup[i])
for i in range(0,sensorListCount):
sensorName1 = sensorDatalList[i][0]

for j in range(0,dataCount):

sensorName?2 = sensorData[j][0]

if sensorNamel1 == sensorName2:
sensorDataList[i].append(sensorDatal[j][1])

[SHTPIO11 —-GP_HUM',

'2017', 01", '24', 16!, '29', '31', '21.27441406'],
. '01', '24', '16', '37', '37'. '21.06933594'].
01" '24'. 16" '41', '20'. '21.03613281'],
. '01', '24'. '16', '15'. '48'. '21.08398438'].
. '01" '24', '16', '48", '03'. '20.94433594'],
. '01", '24', '16', '50", '07'. '21.06054688'],
. '01', '24', '16', '51', '06', '21.08300781'].
01" '24'. '16', '56', '26'. '21.03027344'],
. '01" '24'. '16' '57'. '15'. '20.98828125']
. '01', '24'. '16', '57'. '34'. '20.98828125'].
. '01", '24', 17", '01", '36', '20.98828125'],
. '01", '24', 17", '01", '50', '21.04296875'],
01" ‘24", 17" '02', '14'. '21.04296875'],
L '01" '24', 17", '03", '43'. '21.01074219'],
01" ‘24 17!, '04', '38', '21.05371094],
, ‘01", '24', "17', '13', '08', '21.21777344'],
01" '24' 17" 14", '24'. '21.13085938']
, ‘01", '24', "17', '16', '20', '21.26074219'],
, ‘01", '24', 17", '16', '32', '21.26074219'],
,'01', '24', 17", 17", '29', '21.25'],

01" ‘24", 17" '21", 18", '21.31542969'],
. '01', '24', '16', '20', '20', '20.99609375'].
. '01', '24', '16', '20', '28', '20.99609375'],
01" '24'. 16", '22', '58'. '21.015625']]]

]
o vhdEhmn] AYTE 3olske] WS 2 Al e A

gol vhaeheuz ADE 483 44 W9 A3

et




wh e 2 Al

e

o (ASF-"Hg/xEHA

e of® gro] Amh} Aojupy] WL golA, Ei: dArht ol4d goAXE FA5

e

aly

o
H

7H# dlolEl9F A dolEle] TR EE = outliert) ol EF &

o A& 9
o SHF g Wito] 20tholal FFHAF 3] o= F AF 26007 A Y zkthaL
ShAE AF= A Hardke]l A= 6°]th. 1H 4], Mahalanobis distance®+= (26
20)/3 = 201t} =, A WA 2w o] QA7 = wholghs Aol
o 71
o 7} e FoA (FEH A HE) FFEATEER v Fd z #gE
T3k o] HlE Mahalanobis distance® T3+ #Agolth. 18 7t 4
Aoz Agets Az A Ads 24U A9 (Euclidean distance)dhal F&

# 2t Hlolefe| He| F5t7|

for j in range(0, oneSensorDataCount):

if oneSensorStd = 0:

tmp = abs(oneSensorData[j] — oneSensorMean)/oneSensorStd
else:

tmp = 0

mahaD\st append(tmp)

# MA dlole| MH2lE S8 2lAs A U ool £3

SHTPI016-GP_HUM (0.82536582606899533, 0.93293280102662091)
SHTPIO08-GP_TC (0.25543427692709286, 1.3904658775058838)
SHTPI004-GP_NI 0

SHTPI017-GP_TC (0.73291079208932419, 0.75057813406229623)
SHTPI015-GP_02 (0.51412997437930441, 1.2394026650297478)
SHTPI015-GP_TC (0.33405723253991348, 1.2523890687296011)
SHTPI011-GP_PRES (0.46535327349870059, 1.0355344843530219)
SHTPI014-GP_TC (0.75026101561533398, 1.1474346088715683)
SHTPI004-GP_PRES (0.4774362936549979, 1.4071111508496499)
SHTPI008-GP_NI (0.27883998571097746, 1.3859856404695314)
SHTPIO13-GP_PRES (0.60930002640913117, 1.0747010749530235)
SHTPI005-GP_HUM (0.82379432349193649, 0.85788587030024521)
SHTPI015-GP_CO (0.21585049904225262, 1.2454842901862562)
SHTPI011-GP_HUM (0.59695292666015176, 1.0722011921664203)
SHTPI006—-GP_NI 0

SHTPI008-GP_02 (0.31704405033157357, 1.3777870081865951)
SHTPI0O12-GP_NI 0

SHTPI016-GP_PRES (0.83951240332810362, 0.94208092884986527)
SHTPI0O09-GP_HCN 0

SHTPI001-GP_HCN (0.23031932905436575, 0.29203094114947797)
SHTPI005-GP_TC (0.78027149260138162, 0.81812826070318878)
SHTPI005-GP_HCN 0

SHTPIO07-BAT (0.25950914232245681, 1.1002293946356478)
SHTPI007-GP_HUM (0.73441717451311839, 1.137733364134728)
SHTPI006-GP_HCN (0.74517952360276063, 0.78962600975050623)
SHTPI004-GP_TC (0.36477992570699802, 1.4699466558399528)
SHTPI012-GP_HCN (0.076721913698214711, 0.14142582871701256)
SHTPI012-GP_PRES (0.79109821631915345, 0.82925441593825588)
SHTPI016-GP_TC (0.89052387730435778, 0.97259414910520725)
SHTPI008-GP_CO (0.29397721118132336, 1.3828693307687678)
SHTPI005-GP_02 (0.58395945170857722, 0.63391847046783922)
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SHTPI017-GP_PRES (0.13096878594363617, 0.1570377321189633)
SHTPI018-GP_CO (0.43661021916828358, 1.0814216525143965)
SHTPI015-GP_HUM (0.55389904796717671, 1.2323135183323037)
SHTPI004-GP_HUM (-0.058366255369664555, 1.6403453022576557)
SHTPIO15-GP_NI 0

SHTPIO10-GP_NI 0

SHTPI015-GP_PRES (0.13268762711852311, 1.2338534257907596)
SHTPIO05-GP_NI 0

SHTPIO09-BAT (0.93103576898558882, 0.95475020245801567)
SHTPI012-GP_HUM (0.8048951209413675, 0.84183574126596827)
SHTPI018-GP_TC (0.56198512199285267, 1.1074032632274033)
SHTPI003-GP_02 (0.095029929326116203, 1.5901972987477562)
SHTPI013-GP_CO (0.58839147892450649, 1.0703653229692636)
SHTPI013-GP_HUM (0.51552831556710821, 1.0515526620815649)
SHTPI007-GP_TC (0.66727746589624626, 1.1482218055562381)
SHTPI018-GP_PRES (0.43066090704693233, 1.0798111160857142)
SHTPI006-GP_02 (0.41121914336659576, 0.47339106623890054)
SHTPIO13-GP_NI 0

[ S L

# read csv file and save to 2 demension list
import csv

import numpy as np

import scipy.stats as st

#import matplotlib.pyplot as plt

csv_file = open("input.csv", 'r')

reader = csv.reader(csv_file)

mtxData = []

for row in reader:

mtxData.append(row)

# remove first element form mtxData because it is unnecessary.
#

newMtxData = []

countData = len(mtxData)

for i in range(0, countData):

row = mixDatali

pureRow = row[1:4]
newMtxData.append(pureRow)
sensorData =

#AlZF CIO|EHE Chel @42 Fofig
dataCount = \em(newMtxData)

for i in range(0,dataCount):
sensorName = newMtxDatal[i][0]
sensorValue = newMtxDatali][1]

if sensorValue == '0.00E+00":
sensorValue = 0

else:

sensorValue = float(sensorValue)
tmpTimes = newMtxDatali][2]
tmpltems = tmpTimes.split()

tmpDate = tmpltems[0]

tmpTime = tmpltems[1]
tmpDateltems = tmpDate.split('-')
tmpTimeltems = tmpTime.split(':")
tmpDateltems.extend(tmpTimeltems)
tmpDateltems.append(sensorValue)
sensorData.append
sensorDatali].append(sensorName)
sensorDatali].append(tmpDateltems)
# MMHEZ ool x5ty
sensorGroup = []

for i in range(0,dataCount):
sensorGrouo append(sensorData[\][ 1)
sensorGroup list(set(sensorGroup))
sensorDatalist = []

#2t MAMEZ Hole 227|
sensorListCount = len(sensorGroup)
for i in range(0,sensorListCount):
sensorDatalist.append([])
sensorDatalList[i].append(sensorGroup[i])
for i in range(0,sensorListCount):
sensorName1 = sensorDatalist[i][0]
for j in range(0,dataCount):
sensorName2 = sensorDatal[j][0]

if sensorNamel1 == sensorNamez2:
sensorDataLlst[\] append(sensorData[J] [1 ])
## 2t MMEHZ HA2xE 2tE10, ~~Helfo}t
#AﬂHuﬂ m;‘upo 257

sensorStat = []

for i in range(0,sensorListCount):

tmp = sensorDatalList[i]

tmpCount = len(tmp)

tmpData = []

for j in range(1,tmpCount):
tmpData.append(tmpl[jl[6])
sensorStat.append([])
sensorStat[i].append(tmp[0])
sensorStat[i].append(len(tmpData))
sensorStat[i].append(np.mean(tmpData))
sensorStat[i].append(np.std(tmpData))
sensorStat[i].append(tmpData)

# 2t MM Clo|ef'E ot&etcH|A He| F5t7|




#

for i in range(0,sensorListCount):
mahaDist =

oneSensorMean = sensorStat[i][2]
oneSensorStd = sensorStat[i][3]
oneSensorData = sensorStat[i][-1]
oneSensorDataCount = len(oneSensorData)
# 2+ diolE{e| He| F#5t7|

for j in range(0, oneSensorDataCount):

if oneSensorStd = 0:

tmp = abs(oneSensorData[j] — oneSensorMean)/oneSensorStd
else:

tmp = 0
mahaDist.append(tmp)
if np.mean(mahaDist) ==

mahaDistinterval = 0

#‘print(i,sensorStat[i} [ol)

else:

# 7ol opgicH| Ao He| R gtol| s AlZ|A 95%9| Al2| FZ2ts FEiCt.

mahaDistinterval = st.t.interval(0.95, len(mahaDist)-1, loc = np.mean(mahaDist), scale = st.sem(mahabDist))
sensorStat[i].append(mahaDist)

sensorStat[i].append(mahaDistinterval)

print(sensorStat[i][0],mahaDistInterval)

print(‘over'
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10~20 SHHE|ZF &Y= W 2D 2t =5
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EML(emissive layer) Alg3NPB PPV
HTL(hole transfer layer) PEDOT

[77] EL "= 2 o]
=1 Alg3+ aluminato-tris—8-hydroxyquinolate
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PPV poly(phenylene vinylene)
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- SAVREE

- 1:1, N, N:\N U EYa+A s

- Master/Slave 2=

- Custom Cod e §-o4¥2 - 21972 | d]o]E] HQto] b Al 2~ gl of &-&
- HDLC Z2E3W%

- UART &4l 3V/5V I/F 7Fs |, 1200 ~ 38400bps

- TCXO( &=HgAg2g ) A

- BEAY On/Off BAAY AER=Adr5E4Rs (e ) 8 LED: 2EA 3
2}

- Narrow Band (Occupied bandwidth : < 85KHz, W% < +25KHz) A8y
512Byte,

- AW A 256Byte

- @Y 33VT 9.0V A¥

- FAEE D < 50mA FAIEE < 40mA

- Half Duplex Communication

- RF Data Rate : 1200 bps

- Dimension: 33.02mm x 58.42mm (connector #|<] )

- £21Z9: 10mW (10dBm)

- HU=9: 20mW(13dBm)

- TX : Deviation: < #25kHz 18 A1dx = (ACP): > 50dBc

CTX :2 3,3 #AstwY > 50dBe

- @219.0000MHz

- @219.0000MHz

- RX oy AdE / BAVISWE ( =9 2 wiS7tad} )

- RX : 417 %= -125dBm (Typ)

- RX : RSSI &34

- &% 0 dAHR A Ao | wR 9 s ARAIAH | EEdE /A
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WAM-219XWS R dolAZgALE A AS 33V9.0V(Low-Dropout Regulator 7} ) o]
o AlgdH o4 (UART) & 3V U 5V E2lo7tsaleEsol9la | tolgxaw
Aolg MCU, FA% / 4 IC, AFS5E7] LNA ¢ RF Switch 52214 o] 5 o3
=

No |Name I/0 Description Pz
= A EH

1 BS2 I[1] Alg|ed Data Rate A%

2 BS1 1] Al2|d Data Rate A%

3 RxD I UART S4 2+H

4 TxD @) UART &4 2+H

5 TxPU I UART &4 2tH

6 RSSI @) FAMEEA RSSIEH

7 bRst I Reset(Low Active)d &
*3.0V 100Kohm Pull-Up 0| =[0f
RUCE.

8 GND Ground Ground

9 |V+ Power 3.3V~9.0V Power(t§FLDO)

10 |On/Off I EESMAON/OffMO Al S
*\/+0i| 4.7Kohm Pull-UpO| = O]
RUACEH

11 |NC No Internal connection

12 |NC No Internal connection

13 |EEPR/DIP I[1]

14 |CSH 1] RF Md MYE

15 |CS2 1] RF Mid Y&

16 |CS3 1[1] RF A 4™ &

17 |CS4 1[1] RF #fE M8 &

18 |bCfg I 1) GND 91&d - Mdy¥zE It
2) Open — &/ 2E &
* 3.0Voll 100Kohm Pull-Up O]
=0 ACH.

19 |RfRxd(test) @) HAE 82 ALS

20 |RfClk(test) |O HAE BE2 ALE

ALESHR| b= E2 Open MEIZ oW FCt .

Mel (2 line) ZF UART S (3 line) d&Ate =z H|o|g SAlo| 7ts3sict .
(1) 2 B9 M2 (3.0V) off 20~50Kohm 2| Pull-Up 0| =|of Uc} .
(2) : SHZIZ 0| Al ME (2 Line) MZTISZ A2 TIs

AdLdd= (V+) & 33V79.0V ARES AFEH . BEE UFoAde 3.0V =9
Low-Dropout Regulator LP2985 & Al-&3le] EE WdAl& 3.0V & AF&sta Qo .
Pin10(On/Off) & LDO ¢ &5 Alojate 2= ®E WA RI(47Kohm) o] V+ o
AZo] Hol At} . On/Off B (Turn-On Time: <40ms) = Ab&3to] QoA AYS
On/Off A7)+ |2 AlLgo] 7l&3ty | AXAAE AL&3= Application oAl &3}
ARE & o A

WAM-219XWS RE¢] 54 (UART) #<l TxD ¢ RxD & 35V e #Ho] =7t 7H538f
== AAZE Ho Attt . TxD 32 Open Drain 3o Pin5(TxPU:3/5.0V) °] &
o] Pull-up A8 (R2:4.7Kohm) o dd4¢o] Ho] glow  R3(5100hm) A2 A2}
of Ar AR A4 A9 RES HEs7]S AFdoltt . RxD =l Ho 94
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A9t (SN74LVC2G07 +A8 3=
<2 55V ¢ | Rl A% 100K
Satel] AZo] =l
WAM-219XWS 259 RF Frame & A%ty &0 Flag(OX7E) 2 Hoj9lE= HDLC ==
EFSANEE o | 111, 1:N(Master-Slave), N:IN FAUEL = AL&A] RP a3
DA & nA3|A AFgslE A $dl+= Slave & (Transparent) 22 | RP 33 DA #<
A5 AR SHA ALESHE 9o & Master ffiﬂi AbgEH Ay O}E‘r EANEY =
T Al Master @3 Slave ¥ &34 A8 = 7hsstal | Slave o= AR A
o] TREFS AMESHA] @olx AbEo] 7hestH | Master § o8 AME Al EE¥
@3k SLIP(RFC-1055) Z2EZS A4 A4S dof 3ho)

)
+ RxD 7} open ® 7% 4= o] High 7} ¥|%=5& TxPU

N H

Flag Custom Code | RP DA User Data CRC-16 Flag
8 byte 2 byte 1 1 1 ~2
(OXTE) (0xXKXX) by | by 1 ~ 128 byte 2 byte |byte
(OX7E)
dolHE |, 4 EEd e DDA 2= o] #4219 ID ¢ 2 49 2)DA 2= ol

“255”
(Broadi ngAddress ) 1 74w #2153 4 A .
A4 dely =+ AREAIE Fa @ A dlolE R 17128 byte Xq—’tO] %UP A
A dlolE e wH = 4 512Byte, 41 256Byte 2 o] At} . A&s|A 512 Byte
olFe] HeolHE dFstd WA EF ¥ F e drdde 3 l?‘l?‘ tl o] = Xd%\—%
A Fete A g = v L AA ARE Ths Hd otlely Aloj==
3000Byte o]ttt . eirfatd vlolE 7t == wte] RF 80 = doyrt 95 H
H7F v A A Fojglo] UART £wol webA A dAF 7s Ao Aol Aol7F
. SA7IE AFESE A f-ole ol Abo]=E 128Byte ©ldt®E AR&-Efof gkt

= = Bl A HolE e o] dfFE e &EE AEet

@ WAM-219XWS9] TaRr=
WAM-219XWS9] 522 2 71e] LED9 HH=E F4r=s 4 4 glon, Bro u
LED®] “del= ofefo] web 2

- 244 -




=1 LED | 34 LED

L

ke

1) POR(Power On Reset)

Z7|3t RE Off Off 2) bRst T ZH(Pin: 7)¢] &- Reset A|
25 Reset$ L 55 7|3 A7 =
ARYRE On On EEPROM ¢l A4 #15 Read/Write 3}+= ==
AR RE On Off
dole & 25 ZH
FAMAERE Off On
HH/E AR E Off On

ofd| 1S
)
oy
>,

Hlolg $54l0] | A4 LED: On => TA7| 2 §3 S(T A+ =
e A %4 LED: On => AWHA 2l 4272 52 S(WHFA 2E)

AFSK ®zx+ 41 de]lH (RxD Pin) & £217]14 FM ®MxE 938 Audio 21T E A
AANATE FEO2 2 1200Hz(Data Low) ¢ 600Hz(Data High) ¢ AFlala S A A &lo
FM ®x7l¥o] RF & 99t . FSK 2§ Ho+= AFSK 2dlo] Hf o] Fa
wolzx 5Ao] §3tH dolHe AFEo] =Tt

0 smvi § | B g o dgoe  Gwe F O OLMEY

1200bps, Ral

AAAN AN
v\./k/\u' VA

T;.?L_udu:_:- ; |

mam -
ca@\"i 1m | B'l'.erl.l l.l'n-nlnr i gt |
[AFSK &AI(H =x)n}sd

¢

o°l
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B - bidsl g B0 dEnae

=

X ghest BELESE Jn 3 1]

Ref 1% sEn iten 38 4H
hivm
L] -
1#
RS
- T
1A
Center i
219.1598208 Mz I
L } } 1 :
[ B IR B | i T
w Ifb"l 1 i i I LA i A L "
Linx .,.-. 1 K] ,.,'.i._.;... ...I_] T T ] | 4 : _IT.._.....,. .
(L3 o 1 0 (]
b | | |
Casner ZIL1SH B0 WRZ e A% 1Rz
Eaa 2 Yol He i T He Sy Y60 iy (G pus
[AFSK Bz AHIEZ]
1 Aghest B33 Jen 30 100 reg/
L e
Chfreq  JI%1% M&r Trig Fres ngf;‘
(eed Bardhidth :
[Eunw 2191528008 HH= Start Fre
A HATSR M
b:u 15 e i es 8 Frog
"ous I S I Y 7 * Y —— — et
e -
1 [
- 4z§mm
e
o BN | Frog 0diset)
Wancer ZEL150 W Mz - e
T o L UMy Seen BERE ma (RA] )
T
Dceupied Bandwidth CTICEECT Seagib
71688 kHz BN

Trasamit Fray Errer TR B
w dB Bandsibith 4550 ke

i (e atas SAsfas. B-WLCHLEH] S BIF Tde

[Occupied Bandwidth]
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o Agheed ERINLE S, 100 " Heasure |
L
Ch Freq  olwlhHs Tnig Fian Huas oH
A Chavwe] P
rannel Fower
it L ¢Bx firan Z8 485
e T —— orouphn Bk
a4 |
i T T Acp
YURTC TR T TR T 5 L R R T O
4 (SRR | Mt Carriar
S T W Fawer
&Py BH 308 B2 VEH 2.2 Hix Svern | e (EEL =il
HY Badulld roug 0ifcer  Bal S ome L6 gy P PD“H&:?F‘
Latias Fowar Y ms  LBOE Mz o00@ g EM e
el e
2 apinan Fig Wore
HE U
e A SCEEHN i 1hE mawed ]
[ADJ Channel Power]
4 aglieek $5:2L 30 Jan 3, 3971 Freq/Channel
l
Chireq  idls Mk Trig T7e | o Frig
Chirnel Feser
|Eentsr 2191500800 MH= Stari Froo)
AT BTk P
Eal 1% dlle Buer TH 4R
wili [ T T T T T T T Frop Freg)
Lea | —] | 220 5T
ST | |- ] ] || — ] I -
v —1—1 ] | | 1 ] 1 F Stop)
= b ] 1 Tl ] ] 1 1 I bH:
| 1 1 | | " ] ] 1 B —
I 3L L1 o ! el 111 ] ] e
e S AL i S . 3 Frog DEfset
Lerner 250,19 Hilz 2 “San 3 Wiz || FORMN H
Ean [H 17 o wiTH 2T IH Sweap 128 pa R mad
signal Track
Channel Pawar Power Speatral Bensity || 2
1837 dBm /20008 HHz -5294 dBm/Hz
] ]

[Channel Power]

gk &4

[k

2EEF

1) SrHIY

T BAalol A Folreh F83% Zlo] ¢tevolntt . 5z A7) @ MXA fojd T& 1
Al AFS AHEstd Hrh

oo qE EWA-219H & 1/2 53¢ 8 eteluE Ah-gstit .

2) N 719§ &2 25 &%

O 15 N 7198 $4 25

N 719 &¢] F4 2E2 EL #dio] ALE¥ 33 59g RF 255 USB & Ao
T UEE AFe o A RES AESth | FT232RL & AFE3ste] PC ¢ USB
Serial Port® A}-& 3%t}

3 e BA EZRED

A AEe] HAEEGOR oldeh e xACR MAste] B4 Ed gttt
FAEE 0 9600bps, 8bit, N, 1

T REL L
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STX CMD CNT | DATA | DATA | DATA | CR LF ETX
OFF 0x02 Ox16 | O0x05 0x01 0x00 | 0x03 | 0x0D | Ox0A | 0x03

Ich ON 0x02 | Oxl6 D05 0x02 0300 D31 0x0D | OxDA | 0x03

2ch ON 0x02 Oxl6 | OxDb 002 D0 | OxD2 0x0D | OxDA | 0x03
Flicker 0x02 Ox16 | O0x05 0x02 0x00 | 0x03 0x0D | OxDA | 0x03

STX : Start frame

CMD : RF Mod ule ¢ HEX Data <% Command

CNT : Data 3byte + CR + LF 9] dHlo]g Hlo]E <=

DATA : 3byte, 7I¥ 7}&5

CR/LF : dle]&¢] £ETX : End Frame

A= H2E ZTREZoY | FF A EX-OR Check Sum Byte 7} T7}% T U=
Flicker 71 @ 1ch, 2ch o] A2 WZol7tdAA ON/OFF E . A2 ON 5 % , OFF 5

=

4) 44A1-Slave = A3
Master Check H£°] a4l AE7F HH F541-Slave T4l FHi= dgo] = gH 4
o] ofgfje} o] Wt HIAE TR IO A= F5A-Slave T4l GEHIE Hd3ko] &
W, HloE] EAlel A Wo] AREstal Q= 3FY] AR STX(0x02), €2 ETX(0x03)=
AE-8aL, siZ19] Zol= Info Length o wekA] Weles ZR2EZFS ALE3lSAT
STX(0x02) | Frame Type | Info Length Info |E'Tx[{m:13}'

1 Byte 1 Byte 1 Byte 0 ~n Byte ! 1 Byte

Slave—Frame T7+Z(STX—-ETX Frame)

% Al-Master 2= 2l &)

2l-Master &Ej7}F HWH, AARE= T2 o] AREAFe] 9] gk RP ¢ DA #=
STX-ETX Frame <ol %04 253 SLIP(RFC-1055) B4 Z2EFS ALE3A AL
A=
% SLIP ZR2EZ-S RFC-1055 #AY AxdE Iz

o» 3]

RP DA STX - ETX Frame(Table 3)
1Byte | 1 Byte n Byte

Master-Frame 2=
6) N71# ¢ EL t2=Z#o] 25 Ao

EANIZEFZS B3 EL t2Z# ol AHE A
L ¢~

o] gt} N7+
H oobyel 28 ZERE ZYe] RER dHE F

o A
A& .
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[EL display Mol ZE=]

r SerialPort = require('serialport');
http = require('http');

r port = new SerialPort('/dev/ttyUSB1', {
baudRate: 9600

elOff = new Buffer([0x02, 0x16, 0x05, 0x01, 0x00, 0x03, 0xOD, OxOA, 0x031);

elOn1ch = new Buffer([0x02, 0x16, 0x05, 0x02, 0x00, 0x01, 0xOD, Ox0A, 0x03]);
elOn2ch = new Buffer([0x02, 0x16, 0x05, 0x02, 0x00, 0x02, 0xOD, Ox0A, 0x03]);
elFlicker = new Buffer([0x02, 0x16, 0x05, 0x02, 0x00, 0x03, 0xOD, Ox0A, 0x03]);

port.on('open’', function() {
setInterval(function() {
http.get({
hostname: 'localhost’,
port: 80,
path: '/keys',
agent: false
}, (res) => {
res.on('data’, function(data) {

var jsonData = JSON.parse(data.toString());

console.log(jsonData[1].sensorNode)

port.write(elOff, function(err) {
if (err) {
return console.log('Error on write: ', err.message);
I3
console.log('message written');

B

// open errors will be emitted as an error event
port.on('error', function(err) {

console.log('Error: ', err.message);

)

a0

D A Aoy

ato] AR ZwAlA (MGS6FES08) & ©]-&3ste] ZF A2 ON/OFF & A|ojet=s gt}
B o Fo] A= RF FAIEES] HolE S ZaAA7 EAste] Aojste® & 3ith
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Now A Wl W 4 Ax Bk
TRANS
JP3
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i
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o5 2 Qs
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. TRANS
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1 —
T
YMAW025-02R
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I
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I
2
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[ A0LENIIHE CIAZ0I 4X &3 01] [ ADIENIIHE ClIAS0I0 £X &F 02 ]

[ ADIENIIHE CIASe0I0 £X &3 03 ] [ ADIENIIHE CIAS0I0f EX &3 04 ]
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FGRE ABIENFIEE 5 0] 24|

FIs SHEMECL BT
MY T E O Ex

ul) 2~vutENY] ¥ (a Version) 23 ¥ =
Al WA A" 32 52 27 AR YA olF ZEAAVE IPH =
o, He] Ao AbaLe A & = 9ol =9A d§ W, RO v Aol o)A
et 7t AX = A7 @ol I AEkar qlot
ol ¥ Aol ZmEN7|H AL §
Adof-gAl~gle] =A@ )l X sk
2ulENY|H 9 51 2 7dadzZes yAg Alejyxe] 9as st
kel MeshUlE9AE T35t Nodezte] AHE FFHTS
UEF b, FR v ol o3 vafjE HAastste= Aot
2utEN7|Ho| AMEE = FAGH T HaEde] dde AgAWGe FAokt Y)E
7HR AFo R AA N, d Zy Qo FFsle] ~utENY|H O F
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M= 3| A LG(42LX530H)
StH 30| 106cm / 42921 X
AT 1920 x 1080, EHD
StH7FA
SgsT 1 ms
AlOF2t 178° ZAI0FZ
e IPS <
SH& SHod A 2H 60 Hz
g hes CPI 120 Hz
=g AlllHEH 10W + 10W HELE M22&
HOMI x 2, USB x 1, PC& & (D-Sub) x 1,
=PN; = RS-232C x 1, RFOHHILF x 1,
HEUHERHEILXIE x 1
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HIZ= 3| Al Intel(NUC5i3RYH)
=D 115mm x 111mm x 48.7mm
T2 MA S5HICH O Core i3-5010U EZ2 Al A
H2e S< <Y DDR3L SODIMM
AlOF2t 178" ZAIOK2
Hes g eI Wireless—AC7265 Jl& W&
=7 (IEEE 802.11ac, 2FEA 4.0, Ql&24 WIDI)
Mini HOMI x 1,
= USB 3.0XZE x 4 (8™, &0 2tJ} 20H)
IR M AAEH L)

S/ /AN A

Hh) Ths/ 2R/

d

! A RE A%

Al Node 3eas

a8 P 4

b

[] Step 01 : WSN Wl R =9} 7FA2MAH =

CO27%A] Node 3ea, O27F#] Node 6ea, A~o/Z%

ARl 742y A A ste] ~wfEN7]H £ Mesh HE A o] AR

jg ﬂi

Asparzt kot

AZstel vl A4

J'rQL
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0.7 A AA K= 6EA

CO A A H= 3EA

Router 4EA

A
o

Step 02 : A4 Node& ™|

AH
~] Node] 4‘11301] o

ato] outi= 8¢l o

Algld EUYE
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machddress_1_ok
macAddress_2_ok
machddress_3_ok
machddress_4_ok
machddress 5 ok
machddress_6_ok
macAddress_ T ok
mackddress_1_ok
machddress 2 o
macAddress 3 ok
machddress_4_,¢
machddress_5_cik
machddress_B_ck
machddress_7_ok

macAddress_1_gk
macAddress_2_ok
machddress_3 ok
machddress_d_ok
machddress b gk
machddress_G_ok
machddress_T_ak
machddress_1_qK

frame size (Digimesh, UNICAST_B4B, XBee encrvp Disabled, AES encryp Disabled):73 -
GAS_SENSOR_NOOE_BDOTUP © KILZSSCO2

Turn off the sensors.

Turn on the sensors.

Waiting for turing on the sensors...

Check the battery level.

Reading the sensor’s value.

|D:KIURSSCORESH: LHDAT : 9. 008AK: ~11 . D0FAY : | . ODRAZ: 1014, 00#TMP 34, 51400: 2. 614002: 0. 454W0C:0.29
|D:KTU23SC0EHEH : 1HBAT -9, D0XERAX: =0, 01o®AY 0. 00aFAZ : 1. 00 a¥TMP: 34, 51CRC0: 1 . ShppndC02 2. Elpoady 00 0. 29Y

Check the battery level,

Reading the sensor’s value.

|0 KU2SSCOZHEH  2HBAT - 18, D0WAX: =13, D0FAY 2 D0#AZ 1017 . DORTHP : 0, B4#00: 2. 328002 : 0, 454Y0OC 0. 29
10:KIU2SSCOZMSH: 2#5AT : 18, D0ESAY =0, 0198AY : 0. 00o#AZ 1 1, 028 THP: 0. BACFCO: 3. 32ppmkC02 : 2. BBpomdyDC:0. 29V

i1}

1

V] Autoscroll

No line ending v 115200 baud ¥

[ CO, HMEE Al2ZIZ2LIE Output ]
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frame size (Digimesh, UNICAST_G4B, ¥Bee encryp Disabled, AES encryp Disabled):?3
(43 _SENS0R_NODE_BOOTUR © K1L1G2LOR

Turn off the sensors.

Turn on the sensors,

Waiting for turing on the sensors...

Check the battery level.

Reading the sensor’s value.

| KTUTG2LORN : (HEBAT : 90, 00%#A% 0. 0358AY 0. Dho#AZ 10, 99a#L DR 88 . TEEAMIC: 51, 00dBA
machddress_1 sk

machddress_2_ok

machddress_3_ok

machddress_d_sk

tachddress_b_ok

miachddress_B_ak

niachddress_T_aik

Check the battery level.

Reading the sensor’s value.

| KU G2LOR%N : 1 #BAT 190, 005#AR 0. 02084Y: 0, DRo#AZ 10, 99a¥L OR: 88, BREAMIC: 51, 00dBA
machddress_1_sk

nachddress 2ok

niachddress_3_ok

V1 Autoscroll Mo line ending « | (115200 baud ¥

HMEE Al2lZ2LIH Output ]

N
iy
N
alo
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B

frame size (Digimesh, UNICAST_B4B, ¥Bee encrvp Disabled, AES encryp Disabled):73
GAS_SENSOR_MODE_BOOTUP : K1UZ3402

Turn off the sensors.

Turn on the sensors.

Waiting for turing on the sensors...

Check the battery level,

Reading the sensor's walue.

|0 K1U2S4024EM: 1RBAT 23, 008K -4 D04V 2, 00#AZ 1022 DR TMP: 32, 25800 0. B2402: 0. 358400 0. 19
|0 K1U2340245H: 1RBAT 23, D0EAR -0, 00g#AY 0. 00842 1, 0204 THP: 32, 25000 0. 33ppratD2: 22, 295V0C: 0, 19Y
nachddress_1_ok

nachddress_2_ok

nachddress_3_ok

nachddress_4_ok

nacAddress_5_ok

nachddress B ok

nacAddress_7_ok

nacAddress_1_ok

nachddress_2_ok

nachddress_3_ck

nachddress_4_qx

nachddress_5_ok

nachddress_B_qk

nachddress_7_ok

Check the battery lewel.

Reading the sensor's walue,

10 K1U2340285M : ZHBAT 25, 084K -1, DORAY: 7, 00#AZ 1 1031, DORTHR: 30, DORCO: 1. 37020, 35800 0,20
|0 K1U2340245H : 20BAT 28, D0%EAR : -0, 00g#AY 0. 00g#AZ 1 . D3gATHP: 30, 00CAC0: 0. 77pprat02: 22, D3SAVOC: 0. 20V
machddress_1_,.

machddress_2_ox

nachdddress_3_ok

machddress_4_ok

machddress_5_ok

nachddress_B_qg

nachddress_7_qe

11

-

[ O, MHEE Al2IZZ2LIE Output ]

AP A AAE A MEA HAE

[] Step 01 : WSN ==& Wedr= =278+

XCTUZ o]&3to] Node ® USB Gateway® H+XEA RES A

42 XCTUAEA FolA 7|3t

7 54 B
2

[] Step 02 : &g i<

ol

A8l2F 2] 1071e] Node®} #3H =9 27019 Node® Mesh UWEH=ZH
=

RouterE A Z2A whol] 2704 A X351

[ Eioscrol Mo line ending »| [115200 baud

KeN
=

gelloF st AR W

=k
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7'.--«_ -

!H, 1
|

,u ™

[ Xloh1s Xot2s o2& Router Xl &9l 02 ]
[] Step 03 : XCTUE o] &3 Mesh U EL AW &<l
XCTUZ o]&3}e] USB Gateway®t Mesh UM EHY IS o]F+= Nodeo FAEA RES
gled g dom AA ZE2afe] FEREFE ot 1¥ ) Zrt
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Siasoeing remate devioe S e

Shioviring modules i the ame networ: 2 the sslected cne
T——
Waiting For semede devioes 1o answer
7 new devicefs) found @ stop

Heew remmote devices discovered: k

Name: GHDR

" MAC Addreds D013A200400568E

Mame: S3L0R
MAC Addrots 00118300400 85663

Hame: 5SCOZ | l @: Iﬁj

c 008 =
MAC Adedress: 0013200400554 {fl o pouten

Fenction: xiew P2 D 26 | select a radio module from
POt COMS - 1SRN N - A Tcipes =< the ) display its

MAC OL1ARAIADTIED a
propadtics and canfigurs 1t

8\ nrow moaie [x)

Thames G208

Fumction. Kbes Fro Digveh 24 (%
MAC D01 bAoA
ame: 100

Husction: ey Fro St T4 (€3]
MAC D01 IAIIOSSC 3588

FumSion: e Pro Dagphiesh 1.4 4]
MAC ottt

e 2002
Fmclion: e Fr2 Dephierh 2.4 63}
MAC 03T
Mame: FIU00 o
e Coukd ot stiazs deck i)
MAC E03AIIOCIMAL
irmes B33
husction: et Fr Caphlenh 24 X}
MAC DIE3AI0ACTITT =

e fi2 3
Function. e 51 G 24 =)
MAC 021MAINOADE S

7}7ke] A4 NodeE3 End Device?l USB Gateway”’} Mesh HEYALS
TEstal Ao FEx geldltl, XCTUZS o] 83 Meshd EY = e tdlo]g
= e 2"y 2k

g zZe

[ M2MZEH| 2 Mesh WIEYAY Date &-241 J2HZ 01 ]
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sei3azse

aprrroc 3

©

52134288
48055792

@

BE1IAZEE
ABC55651
2p138288
AfEEEeEs
B2134288 22134288 R ERRE S EE13A288
ABC556TA 4BC55678 ABC55658 ABCS566E

@

s2138282
4805557 F

SB13A28E
@ @ @ R
BEIIA2BE 83134288 82134288
4255670 ABADC5EE 4BC55TAL
N _
=4 =

[] Step 05 @ &217% 9 Algld Huld 44l Date €<l
Mesh YEH A W9 Nodeo FAHEE Flstal FHF

e

Player PROE ©]&3}4 41

Radio Range Test

Devices Selection
Select the local radio device:

1D: 0013A20040ADCSBD - USB2

Port: COMS - 115200/8/N/1/N - API (Escaped)

The Range Test utility Is used to test the real RF range and link quality between two radic modules in the same network. Before starting the Range Test session
you need te select a local device and a remote one or specify @ remote destination address.

Select the remote radio device:

aly:

red list

oM

1D: 0013A20040C5566E - G2LDR
: API mode with escaped characters

: DO13A20040C55663 - S3LDR
: API mode with escaped characters

28134288
ABADCSCL

B813A208
ABC55664

[y 5

Range Test
25| L] Configuration
—_ o Time windows | show all =i
& " E
& 50 ._. i i : ,
) o = Packet payload: load
= i
B 7 g R timeout {ms):
LS = 3 .
Tx interval (ms): 1000
o 5 S 4 (o) Number of patksts | 100
e 13253 e 132450 132500 32510 FEFL50] JEFIE ]
Loop infindely
B Vocal Rest [l 71 Remote RSSI [l (7] Percentage (:ﬂ) Stop Range Test
Packets sent 63%
Local: -70 d8m  Remote: -7 2 dBm 36
Twerrors: 13
Packets received
23
(e (e | packets lost 0
Close
=) ot & ]
[ USB Gateway R4 E4l 2& =0l

CDF
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R —— =03 g ] F
{[KIUzR2z0z,0AT], &, 5y e o '
(UL DA AT 2 0% 2 n

a L < _<

! CO Gasppm] ¥

COgaas[ppm]

kv b,i<=> -~ 238724151 93K1U2P3L.ORE9BAT : 913ACTC: 577 74; 104 8xL.UM: 3. 51 9MC]

{shvaypd<-> 4, 387241519, KIUZP3LIR, 69, BAT, 91, ACC, 57, 74, 1048, 1UM, 3.519, MCP, 62}
{ehvagphe=> £, 387241519, KIU2P3LOR, €9, BAT, 91, ACC, 57, 74, 1048, 1UM, 3.519, MCP, 62

-~

axis(g]

{[KIUZP3ALDR.DAT],

" Battery Level[%]
Acgel. %-avalg]
Accel. Z-axe|g|

Aeal. v

Lygfinosity(%] / |\ Moise Level[dBA]

[ CDF Player PRO &% 3f 01 ]

[ CDF Player PRO =& 3t 02 ]
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[ CDF Player PRO && 3t 03]

, 4
[ ZF2EA] A ] [ 2 EA A ]
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[ AMEE SFRE A8 MM ]

NO = e CcoO CO2 02 Temp VOC H| O

1 - - Vv - vV v v 02 MMEE

2 - - Vv v v - CO2 MMEE
3 v v - - - - - AE/AE MMEE
4 - - v v - v - CO2 MMEE
5 - - Vv - v v v 02 MMEE

6 - - v - v v v 02 MMEE

7 - - Vv Vv - v - CO2 MMEE
8 v v - - - - - AR /ASMMEE
9 - - v - vV v v 02 MMEE
10 - - Vv - vV v v 02 MMEE
11 - - Vv - vV v v 02 MMEE
12 v v - - - - - To/ASHAMEE
13 - - - - - - - Router(AfEHEESE)
14 - - - - - - - Router(AFEHEESE)
15 - - - - - - - Router(H =413k
16 - - - - - - - Router(H =413k

SuMMLL
KIlLRSE SMAMRE

FHdALE
KIRSL

;'c(x}éizié

s MM -E I AOENT|H MX[3HE

- 16719 AMAR=9} 6719 ~nLEN7|H 7+ DigimeshE E3 T
T3t AvtEN7|H HEHA 5 A5

=
=
[t
Ho
Al
of
>
o

[AOFEN7|H MHHHE o 220 F525]

A cHrC




7hH AdEE
- 12 HAEHEAA oEgs Add OFASAUEAZL 7HAds QOuE YR
& #Fast7] A% 2EFA 2 QA== W Aol B AlA o "ol o]
3 A ZzE A T 2 AvHd AXE S 9 s=doe nxs HAES &
A odoly Fs % dyde 24 LS, AR Ul s te a4 48
e
uh) A A ]
- 71 AbEshe ThaAlA e e AR RS Fol, F5 AMYE AN A
Hl-8- A7et7] 9ste] Calibrated’} | 7F=AME 7IEo =2 7]E£9] 7F=AlA (W84
e BAse] HAES 59
- FAEARES A 7E 1AEE HAEHE F3 A AN=EE3 AvtENY|H
b ek 5418 3= Digimesh® UESIAE 7AYoy ATZAE Fx9 A3}
492 FA T A B waEizE gol A B 1GHzS AFd FAY FAS AHEEH
2 3

7tA AAM IR E

JpAMM BE

WSN Node Mainboard
- Microcontroller :
- Weight
- Dimensions
- Consumption
0.07pA(Hibernate)
- Battery

- Storage
Card)

- Certification
IC(Canada)

Radio Socket 1

Sensor I/0

Sensor 1/0

Microprocessor

Crystal Oscillator

Solar
Socket

Battery
Socket

Reset
Button

[Mainboard

ATmegal281 14.7456MHz
: 20g

. 73.
: 15mA(On), 55uA(Sleep),

1 3.3V ~ 4.2V

. CE(Europe), FCC(USA),

Accelerometer

5 x 51.0 x 13.0mm

: 128KB(Flash), 2GB(SD

SPI-UART Socket

Radio Socket 0

Mini USB

LEDs Switch USB

ON/OFF  Power LED

A% o[o|x]

Gases Sensor Board
- Weight 20g
- Dimensions 1 73.5 x 51.0 x 13.0mm

- Board power : 3.3V, 5.0V (cont. 200mA,

peak 400mA)
- Sensor power : 5.0V

- Gas sensors 1 0, CO, CO, VOC, CHa Hy,

O3 etc.

Humidity
socket

Gas Sensor  Gas Sensor  Gas Sensor
1A socket

2A socket 2B socket

Temperature
socket

Atmospheric

Pressure socket

Gas Sensor
1B socket

Gas Sensor  Gas Sensor  Gas Sensor

ha "XE MM 2E]
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AO|ES0

LoRa 5 dBi
- Protocol : LoRa
- Frequency : 860~1050 MHz

158 dB maximum link budget

+20 dBm - 100 mW constant RF output vs. V
supply

- +14 dBm high efficiency PA

- Programmable bit rate up to 300 kbps

- High sensitivity: down to -138.5 dBm

- Bullet-proof front end: IIP3 -12 dBm with
FSK

- 100 dB blocking immunity

- Low RX current of 10 mA, 200 nA register
retention

- Fully integrated synthesizer with a resolution of
61 Hz

- Built-in bit synchronizer for clock recovery

- Sync word recognition

Preamble detection

115 dB+ Dynamic Range RSSI
Automatic RF Sense with ultra-fast AFC
Packet engine up to 64 bytes with CRC

Built-in temperature sensor and low battery

indicator

Digimesh PRO AP

- Processor : 500MHz(x86)

- RAM : 256MB(DDR)

- HDD : 8GB

- Consumption Normal 270mA, High
450mA

- Weight : 1.2Kg

- Dimensions  : 210 x 175 x 50mm

- Response : 60s

- Power : 5W(18V)

- Power source : POE(Power Over Ethernet)

- Power supply : AC 220V

- System : Debian GNU/Linux

- Protocol OLSR  Mesh
Communication/MadWiFi

- Security . Authentication WEP,

WPA-PSK, HTTPS, SSH

- Certification : CE(Europe), FCC(USA)
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O, Sensor(AtAZ=7)-Not calibrated

CO Sensor(AtsEFAZ=T)-Not calibrated

O, Sensor(AtAZ=7)-Not calibrated

- Measurement range : 0~30%

- Output range : 0~10mV

- Initial voltage : 5.5~8.8mV Yogny SENS
; | Sk—25F

- Response time : 15s L 080 g 07

- Consumption : OpA -

Output Voltage (mV)

Oxygen Concentration (%)

CO Sensor(YASIEFAZ=)-Not calibrated

R/R,

Measurement range : 30~1000ppm
Resistance at 100ppm : 13.3~133kQ
Sensitivity 2013 ~ 031
Supply voltage : 5V+0.2V DC
Response time 0 1s
Min. Load resistance : 10kQ
Average consumption : 3mA
] Air
i Ethanol

H:

co

Gas Concentration (ppm)

CO, Sensor(O|AtSEFA =7)-Not calibrated

Temperature(2 £ =7)-Not calibrated

CO, Sensor(O|AtStEEA =7)-Not calibrated
: 350~10000ppm

Measurement range

- Voltage at 350ppm  : 220~490mV
- Sensitivity 244 ~ 72mV
- Supply volatage : 5V+0.2V DC
- Response time :1.5m

: 50mA

Average consumption

s

CO:

s
£
w
=
= H.
/ / o
— T TR Ethanol

Gas Concentration (ppm)

Temperature(2 ==7)-Not calibrated

MCP9701
MCP9701A

MCP9700
1 MCP9700A

Output Voltage (V)

Temperature (°C)
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O, Sensor(AtAZ=7)-Calibrated

NO; Sensor(O| At} A A =H)-Calibrated

Performance Characteristics
- Nominal Range: 0 to 30 Vol.%
- Maximum Overload: 90 Vol.%

Long Term Output Drift: < 2% signal/3 months

Response Time (T90): < 30 seconds
Sensitivity: 1.66 + 0.238 nA/ppm
Accuracy: as good as + 0.1 % (ideal conditions)

Performance Characteristics

- Nominal Range: 0 to 20 ppm
- Maximum Overload: 250 ppm
- Long Term Output Driftt < 2%
signal/month

- Response Time (T90): < 30 seconds

- Sensitivity: 600 £ 150 nA/ppm

- Accuracy:  as (ideal

good as *01 ppm*

S5
[ cALIBRATED
axn

conditions)

4Noz-20 Y
PIN; ¢ g-037!

& SN CLEW"M}

HCN Sensor(O|AFSIEFA =7H)-Calibrated

Temperature, Humidity(2 &, &%
=7H)-Calibrated

Performance Characteristics

- Nominal Range: 0 to 50 ppm

- Maximum Overload: 100 ppm

- Long Term Output Drift: < 2% signal/month
- Response Time (T90): < 120 seconds

- Sensitivity: 100 £ 20 nA/ppm

- Accuracy: as good as +0.2 ppm* (ideal conditions)

G SEN, -
‘ 555U\ Y
[ | CALIBRATED

e\ L% i

4

PIN: ¢ g.078! 25#

SIN: o gw00”

[

Temperature sensor:

- Operational range: -40 ~ +85 °C

Full accuracy range: 0 ~ +65 °C

- Accuracy: =1 °C (range 0 °C ~ +65 °Q)
1.65 (63%
response from +30 to +125 °C).

- Response time: seconds
- Typical consumption: 1 pyA measuring

Humidity sensor:

- Measurement range: 0 ~ 100% of Relative

- Humidity (for temperatures < 0 °C and >
60 °C see figure below)

- Accuracy: < £3% RH (at 25 °C, range 20 ~
80%)

- Hysteresis: +1% RH

- Operating temperature: -40 ~ +85 °C

- Response time (63% of step 90% to 0%
or 0% to 90%): 1 second

- Typical consumption: 1.8 pA measuring

- Maximum consumption: 2.8 yA measuring
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Material: polycarbonate 164 mm
85mm

» Sealing: polyurethane

* Cover screws: stainless steel

175 mm

* Ingress protection: IP65

¢ Impact resistance: 1IKO8

* Rated insulation voltage AC: 690 V
* Rated insulation voltage DC: 1000 V ~
¢ Heavy metals—free: Yes

* Weatherproof: true — nach UL 746 C

« Ambient temperature (min.): =10 °C

410 mm
122mm

160 mm

* Ambient temperature (max.): 50 °C

e Approximated weight: 800 g

- FF HAENE /7 oF ANmEe] BT fol@u HiEwEe Wl e
S

4-=5

7h) Z~PFEN7|S A
- 32inch 297 &% EUE 9} LoRa T4 ZES ZHT vUPCE AAste] v}
EN719 T4
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B M2M Sensors Server Dashboard

SHTPIDOY 40aa73001 Ml | 8%
(@ ] == | -

Gateway Setup (LoRa)

Disabled Form States

==
Form Validation States

Input Groups

[DBE & % ADIENF|H Gateway AN SHH ]

4) 32+ H2EW= s A9
(D AP Il A 22hd Oﬂ ?%% gl

£ EL ﬂi%ﬂﬂ

1% 2
ol Aol g %@} B AAE Qa0

EL DISPLAY Hloj& N-Keeper B8 AjAH (AL, N-Keeper, ClAE30] 28 £8) HIM L€ (Stand-alone)
- HAEg il
_____ N Battery Battery
MBS
- Power | R [E05E |
Module : (200MHzZ) 934MH1) |
Inverter} |
fliverts) ; Ethernet e 2as B
| Vi-Fi BE ]
,,,,,,,,,,,,,,,,,,,,,,,,, ; WiFi N chield 71% 4 S s
; e e e 55
HiAf HlA
O A7 soznauzun | e aitizEis
LIS XpA| = dmsiuie 3 S5 HA =
HIEA| AR O3R! ! Oleets Of kel
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[P RS
=M B WA
e LTS
B& A BE A
ROLE: Gateway (sensor node / oT), Mtitel 2i%], cHuj 2 ohli, EL Display Ko, BAHA| SOP &2 ROLE : fMxof 9! #7, cljole] B4

Statm Wetom
o|SatML!

@ %@ EL "x=&de] o
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HydrogenCyanide NitrogenDioxide CarbonMonoxide

012 60 500
450
[ 50 100
& oos T £ %0
S 8 &,
2 3 3
8 006 5 %0 & 250
3 : s
s g % 200
Soo £ ] 150
z = 8
002 10 100
50
0 0 0
o1 02 03 04 05 0 01 02 03 04 05 0 ot 02 03 04 05 0
Frame of Sequence Frame of Sequence Frame of Sequence
x10° Oxygen TemperatureCelcius Humidity
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60
28
5 70
27 -
50
E26 2 26
8 2 =
<25 34 £ 50
) El E
g2 g £
g
s g 30
i 30
22
20
. 20
2 10 10
o1 02 03 04 05 0 01 02 03 04 05 0 o1 02 03 04 05 4
Frame of Sequence Frame of Sequence Frame of Sequence
= S ;l. H -I AE A _II.
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@
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& 8os
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04 04
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%105 Oxygen TemperatureCelcius Humidity
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20
10
10
0 0
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