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과제명
(Project)

2.1 WiFi based people canting (0/22)
제목

(Title)

Continued from page

✓コリtro (10)

2,1.1 WiFT bnsed people canting surey (3/283)

2.1.11 Intro (강민치· 김시연)

Mobile Laices regularly broadcast wi-Fi prohe requests in order to

discover avnilable proxionl Wi-Fi access poirts for connectton.

A mode regusts, sent notomtically in the actre scaning moder Consisting
of usetue infarmation such as the MAC address of the darice, reeived
signad strenth Trdication (RsSI) and so on, A "SPOT" Is the a eal-time

wireless sniffing system which is Able to sanse wi-FI probe revests.

Each mobile device has on uique MAC address. This provides an

oppurtenity to ootain the mobile devices and the environment-

The basTe assumption Ts thit, with a high probubility an advet

person in ow world will carry a smartiphone on their body.

Fur sumebody not carrying, there is onother one cairying too tho

Therefore, we can eavate a mobile pNne with a visitor

Use cases (ZAOD)
- Indoori Everg business with a phosical space stuuld cant Cuxtemer taffic

to see the bipser picture of what is going on in their business.

whether you are a sopping Ganter, retall chain, museum, Ribrainy,
Spurting venve, bank, hospital or other. people canting data will

holp you make nell-Infermed decisions abut your busiress.

-Disaster = Peaple Cunthy tachnolosy is used in disaster-safe ares, albwg
firefighters to check where a perem is In a bullding when a disnster
such as a fire ocours Continued to page
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과제명

(Project)
2.1 WiF) based peote conting (0/2)

제목

(Title)

Continued from page

2.1.2 Benefits and drawbacks of the technique

21.2.1 Aduantages (y24)

Most Asting paple canting systems are sensor-based and can only wak
in some fixed onteways or checkpoints where sensors Tnstalled

This high dependence on the exact locntions of senson lends to low accuracs

"Counting peole withaut counting peopte!

Every smart thone hns wi-Fi and sends at wi-Fi signnls

& send at probe requests to communicate with a Wi-Fi acress point.

"wi-Fi bnsed people canting tecinique does not require any action flom reple

Advantages of wi-Fi bsed peate canting technique over sesors and camera
very cheap devices are possible

2 Little Instalment costs.

3) Zero daily effort for deaning or ma

4) No mrtter how miny doors I entrance

5) By linking several caices, deportment.

and controlled separately
A All data Ts onongmous (mst NACS are

fol

SMARTPHONE

COMPUTER

S ROUTER

TABU

0619

ME CONTROLLER

MFI SN RASPBERR
LAPTOP Ο

FoldingWRELESS RO

n) Inderendnent from outside condieung like hunidity and tan pernture

) Additiunal, anonymous data about movements inside the docttan
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과제명
(Project) 3.1 Visualing Collected Trformution (BAD)
제목
(Title)

3.11 Visualing using Dash bard (ol02(
Continued from page

V Abstract

3.1.1.1 Determine dashboard objectives

Improring the quality and snoty parfornce of Iit citles hwe becane eadyly
Tmrortant Tn recant yenvs. Resarchers and develcpers cratiny deffeent kinds of
seors using high-end tedhnol ogTes to tadde Smrt City probens Tike stety
In thet these sansors colled buge amunt of ran dita which is oventel ming

to anlyse NHh bme yes. So, to solve this problem, we need user -filendly
secre dashbeard thit delivers must important veal time data fast and

In a secure mny. Oor min gonl is to develop a dusbbard to proride enagency

sarvices with ernct numbers of peorte in the buildings who wre facing a dangat.

Howaet, there are a humber of elements should be met betire these dubbards

are vild to use as energancay Mnnnge ment Dash boord. Reseach sbows
that thes Dash-board shuld

) proulde content that aligns with the needs of emergency senvics

2) be designed In such a wry thnt the contents is ensily retrble
3 display timely, complete and corect datn to be perceived

as vaild and rettable by users.

v operntional dashbards : ain to impact critical Infurmntion quickly to sets

us they ore ereaged in time sensitive tarks

Anlytical doburrds poride the ser witch at a glonce Tirfaation sed to
anysis and beasion mwany, hot don't hme the sre

leed of the tine senritivity as opentunal dashboards.
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과제명
(Project)

제목
(Title)

Continued from page

2.1 Wi-FT based peole canting (ol2/3)

Page 4

2.1.2 Benefit's and drawbacks of technics (y)

2.1.2.2 Drawbacks (

Drawbacks (possibe solutions)

The people canter bared on smartthones will Werk but not

not acurately or comfortable.
There are a lot of things to consider.

) Signnls outside my area might he received. wi-FT prohe
request sniffers usually ean snift araund 100 meter crom

ours), thit mplies soNt  plones out of our Iirterest wren
Con be castured.

2) The peote canter has a none or less bowl-shmped recertion aren but

must locatims bave cormers Instend As a resutt people Tn the corres

can be missed of in contrast, geate oot of the Totbest ven con be cature

3) The isit wns too sturt to receive a pny from a cetaim Aune

Derices tend to send mre Picte requests when they oR aetive.

on the other hand, send less when they remmin untou ehed

4) There ave up to 14 Wi-FI chamels - the iny cald be on uny of them reven nll
Devices send prohe reqvest on diffrent wi-Fi chamels to find access point sonen

which can cavse that wi-Fi sniffers to miss the probe.

Continued to page
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3. Monitoring Pliuttarm (Buyaey E)

3.1 Visualliziny Collected Infarmaton ()
과제명
(Project)

제목
(Title)

3.1.2 Ul/UX Design Manning (30/02)
Continued from page

Designing Layats.

Page 5

3.1.2.1 Designing Layouts (윤인정) (김진수)

Creating a dashboard that clurly comuricutes yar ky ganls and
metrics Ts not an easy taste. It renuies the ability to combine

a smooth usr eperence with appenting UI to mike Tmportant
operational data eary to rend and perceive

✓'stick to the fire-second rvle It should take no move than five

seconds for ver to ind the must Tmortant Trformation on the dash board.

'Take are of cratiny a dear and lugical layat. Divide all the Tnermition
In to three purts in descending order of impurtance

I "Disday only kay netrics: not nhelm the user with too miny detalls.

1'Visuntize dita Tn an afprogiate uny! ve shuld organise all th Trfermstien
to muke it ensy to understand.

✓'doe the risht fonts For both app or neb Uland UX design, the poper font is

of the otmost mportance. When cxarting a dhastbaard, we no more thin tow torts
stoles to make your UI daoh burd. destgn nore lesible

☑ 'Fidk suttable cdurs' A wefl dashbaurd must be dessned Nitch ctors In mind

and any potentinl contision mst be avided.
Continued to page
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과제명
(Project)

2.2 Research wi-Fi data chumteristics (01212)
제목

(Title)

Continued from page

2.2.1 Fenture extraction from Wi-Fi prohes (2/08)

22.1.1 Exploring Wi-FI probe hequest (92)

M-Fi devices searches for wireless netwrk by sending

messages called prohe request Eshown In figure.A)

They sand a burst of these messages with asscited

a fime linit within which It must receive reply to
connect to the nethork. Every Access Points (APS)

that receive these flames replies to the device

by sending a phobe Response Frane with the
Infermtion necessary to etablish the camection.

Probe

Response

Probe

Response

Probe

Response

Probe Request

<Figure 1>

The Probe Request and the probe kesponse are two sub- types of a partlelar
frame caled Manngement Frane which is divided Tnto Mac header and

frame body. Flelds within the frame body cald hrve fixed lengths,
Called fixed fields, or vrinde lengths called Informtion elements (JES)

AL lEs are Inbelled with an idetification number and It's size. The fist octet

of the Information Element Ts reserved for the Element 1), the secand

defines the whole Trformation elenent's length as shown in Flguke 2.

<Fiare

de
vi
ce

 
A

d
e
v
i
c
e
 B

probe requests burst probe request frame

4 99 499 499 4 99 4 99 4 99

710 710 710 710 710 7 10 in formation elementnO
113 113 63 3 113 113 63 3

9 35 9 35

450 4 25 450 4 25 4 50 4 25

7 35 735 id 7 35 735 length 7 35 7 35

92 2312 92 2312 92 23 12

tin

The remaining bits contain the Irformton. Accordigly, each JE conveyed
Iin the probe reqvest framne is Tdentified by it's ID and It's lenshth

7페이지 계속 Continued to page
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(Project)

제목
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Continued from page 후6.페이지 연결

Page 7

which indiates the number of octets ved by the IE content.

Each wi-Fi device has a MAC address that uniquely Tdentifles itself
In the local network.

FiG A) shows the structure of the MAC address,
Which is composed of six octets of bits. The first three

octetts are assigned by the IEEE to the device movfacturer

and constitute the Orgnnization Unique Identifler (o01).
The remining three octets nre called Network Intertae Cantueller (NIC
and are assioned by the manufacturer.

An interesting part concems the second least bit in the first oetet

bighlishted in ren In the fig.A

<fig.A)
OUI [3 Octects] NIC [3 Octects

00:A0:C9 14:C8:FF 0010
Global unique

Locally administered

b1 b2 b3 b4 b5 b6 b7 b8

Figure 1: Global unique and Locally administered bit detail of
a MAC address.

In Wi-Fi applicatlins if this is sot to O, then the MAC aoddess

Should be globally unique and it is kept constant over the time

Otber wise, when this bit is set to I, the MAC addbess should be

randmly zenerated and mny charge from one sesston to another.
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3. Monttoring Patform. (5
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과제명

(Project) 3.1 Visualizing Collected intonmation (n3)
제목
(Title)

Continued from page

3.1.3 charts, Gophs Visualization Planning (KLg

313.1 Charting Librarles. ()
There ere nunerus JavaScript Libraries out there, each with their specific

pros and cons as with ary tools. We ricked severad opon source charting librartes
and will louk at their gros and cons and đe deaide which one to use.

ChertJs ) Apex Chrrt 3) PBJS

let's strrt nith Chut Is this is an qen surce Jnascript librery suppurting 8

chrit types. It is a small is librang at just 60 kb. Types Tnclude line

charts, bar chits, radar, fie chrt, bubble, scatter plots, and minsed.

A time series is also sypprted Chrt. Js is an open sarce library and free to

ue for persopal and commercial ue wbikh is a plus The linited number of

tyres can be an issue for movre advanced disbbourd tarenivevents.
2) A  pexchints is one of the most comprchonsive and popular Javascript

durting libramies bise on HTML5, rendering Tn SVEI VHV. It is light reight.

Supports a wode minge of Juerse chart types And ensves high perfumonce.

t can expurt churt to SVET PNE or CSV formats. ApexChapt scales

arncefully in desctops, tablets is wall as mobiles, Tou oan set restunsve
queries and can huve different Inguts for different screch sizes

Zoom, pwn, scroll thrugh data, togole datasets visibility In mutiple series,

show infarmathn tool tips. when user hovers over datpoints Each of these ootions

helps to communlcate data more effectlvely.

3) P3JS Ts a #  Poverfol open - source Jwun Scrlot Tibrary for data visualization

Basicaly, D3 is mre live n frarewerk than alibrary. It mmy well he not tht

STpple to urk with, which can lowk auite oritical at the heginning. But tiere
are alot of hlpful information resurce avilable ot there.
D3 7s an open sarce which is tee all kinds of  use
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2. Data analysis (데이터 분수) Page 9

과제명
(Project)

2.2 Research wi-Fi data chariteristics (0)2/2)
제목
(Title)

Continued from page

22.1 Fenture etraction from WiFi probes. (32/02)

2.2.1.2 Fenture extraction (00)

The probe request sand shlppets of information such as a vinigue
HAL address (WI-FD device MAC address, RSSI Lkeceived signal strength
Iodication) and a list of previaus SSIDs encountered (mcst SSIDS re hidden)

Following data is uust piece of the snitted wi-Fi probe request colleang:

1

2

3

spot_mac, push_time, device_mac, device_time, rssi, signal_type
d86595062780,2020-07-03 10:43:15,d013fd3d15d1,2020-07-03 10:36:17,-48,WIFI

d86595062780,2020-07-03 10:43:15,24dbedfa4040,2020-07-03 10:36:19,-38,WIFI
d86595062780,2020-07-03 10:43:15,22e722d066d1,2020-07-03 10:36:36,-36, WIFI

5 d86595062780,2020-07-03 10:43:15,859d36fe473e,2020-07-03 10:37:05,-50,WIFI

4

☑

spot-mac wi-Fi snifter mac address

(Our wi-fi sniffer also har wi-Fi ap mode)

✓push-time :The time when prohe request is collected and sent to the sever

✓ device_mac : Mac address of the daice, which the prohe request is sart

derice-time The time probe reqvest sent off from device.

v rssi : Received Glanal strength Indication of wi-Fi snitter.

signal type : probe request type, It aRn be BLP or wi-Fi

Device Mac address and RSSI ove the core information needed

for people counting. Deice Mac addrers is cnique.

Continued to page
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3. Monitoring Patform Page 10

과제명
(Project) 3.1 visualizing Colected information (3e3)
제목

(Title)

Continued from page

3.1.3 durts, Eraphs, visvalizaction plaanigy )12/2(

3.13.2 Identifying suitable Chat Tyres. 4)
There are w lot of chrt tyres are avilable, each with differant vse CaseS.

Usurly, It is hird to figure out hich tore of churt to use whille vsonlizig

siven data and developers usualy try to add charts as many as posible and they
try to use verg complex chwrts which usually leads to poor ver experience

Choice of dart type wurly depend on seeral frters.

what ore the tre of retrics, fentures, or other varlables,  Hon on rotting

who is the audience that Han on presentiny to.
I what is the kind of Condusion that user to draw.

✓ propose nethod

since, we ve darelaing ogerational dashboard for energency sttuations in

sdety mmage ment totfim. the drits must be sinple set. It shald indde

detailed infarmetion abat bülding population like how mmey peate ave

in a bilding, how ming peple in each flowr ond so on.

The Proposed Chits

✓Indicator to show how mary peate remin in on eragency stoation.
pie chut to show hor mimy Fenantage of pante escaped
and hw mmy stik remaining

✓ Goured brr chort to shuw hw mny geople in ench tour ecореd.

I Line Chut to check datly pearle cant.

Continued to page
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2. Data annlysts (90/0143)
과제명
(Project)

제목
(Title)

Continued from page

2.2 Research wi-FI data cheracteristic (0/2/2)

Page 11

221 Fanture etraction fom wi-Fi prodes (708)

2.2.1.3 Mac address randamization (wy 2

✓ Hac address rondanization. Ci)

Mnc address are Tdentifiers of ridlo chips that is unique worldwide
rodress. the chip ves the MAC adless for netwurk commonicattrs
which, In wreless, are sent wver the air for to sel.

Randonization of Muc address is the proless of generating rrbm Moc
address by devces during the active scanning for acces point.
Mac address is randanized to provent tocking Tssues. when the dalce

Is connected to the AP the device uses It's real mрc.

bt, lntest os systems still ve rendonized, but fixed mac address
There are no standard lgorithms for this process and each os
implements 1ts austom randomization

Aple Introduced the MAL address radomization In 10s since ver.  8

Bsed on erxperihants Nitc vnriwrs nods, Tos daices mndonize
the MAC address for ench bust of pobe reguests. In To5 14 for
each unique wiveless nethurk, the derice will  chuose a new randnised
nddress and ve that printe addres for the returk and this address was

also randmi zed every 24 hars.

Continued to page
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과제명
(Project)

제목
(Title)

Continued from page

propose

3. Munitoriny Plat fom ()

3.2 Grathering and processing data (42=)

3.2.1 Accessy rmw data (0/02)

Page 12

3.2.1.1 (ollecting spot Data. (윤인정)

spot nata is the collection of mobile device MAC address, ASSl, and collected
time Inforation collected from Access point rwtas ind this data is Mocessed Th

lanbda (Code Snippet 1) befone storing to the clud Database (Figure 1)
Spot data is stored in Nira chtabase and ve need serveral data tables

to fiesh Sput data : 1. Buildings 2. Collectors (WIFi Prche request receivers)

3. Collectur -prolafion craN (dlector data are stornge)

Kine
sis 

fre
hos

e

TSV. Processing

Aggeantion
M

DBYS
AP

0120

<Figue.1>

✓Result

First me need to check if builbling Io is Tn registered building list En if

yes re vse this building ID to fetch colectors mac addresses. then we can

use this collector mac addresses to fetch spot raw data from codlector population

table Ccade solppet 1) and after sucesstilly fetching data we can procced to

filtering and gocesing

13 Continued to page
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과제명
(Project)

제목
(Title)

Continued from page 12페이지 연결

def get_nipa_connection():

return pymysql.connect(

host='host

port-port,

password='password',

nipa

cursorclass=pymysql.

def get_spot_raw_data(request):

date_str = request.GET.get('date_1', None)

date = datetime.strptime(date_str, "%Y-%m-%d")

timedelta(hours=24)

query = f"SELECT count, collector_mac, updated_at FROM collector_population_detail/

WHERE collector_mac in {col_macs} AND counted_at = '{latest_counted_at}*"
16 read_gate = get_gate_connection()

17 with read_gate.cursor() as cursor:
18 cursor.execute(query)
10 gate_datas = cursor.fetchall()

<code shippet1>

020

Page 13

Continued to page
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2. Data analysis (데이터 분석) Page 14

과제명
(Project)

2.2 Research wiFi data characteristics (o//2
제목
(Title) 22.1 Fenture eetraction from wifi prohes (32/08(

Continued from page

/Muc address randorization

2.2.1.4 Mac address randonization Cii) ond RS (

Apple Tntroduced the MAC address randomisntion in ios since version 8.

Bwed on experiments with various models, ios devices randomization

the MAC address for each bust of probes requests, In TOS 14 for

each unique wireless network, the device will chose a new randomised
addless and ve that privute address for the netwerk and tis

address was also randomized evary 24 hars. (ose )

Android devices, sturting from Android 8,0 use randomized MAC addresses

when probing fior new networks while not corrently associated with a

nethurk. In android a, you can enable a developer option

(tis disabled by default) to cause the device to use a randomi zed

MAC address when connecting to a wi-Fi network. In Android 10,

MAC randomization is enabled by default for client mode.

✓RSSI

ess) (Received Signal Strenth Indicator) is an estimated mensure of pover

level thit a dient device Tis receiing from an access poTat. At larser

distances, the signnl gets weaker and the wireless data rates set sbva

lending to poor connection. RSSI can be used to estimate how far

the device is located from AP

<Gody<excellent) <Fair> <Poor
±50 dBM -50 to -60 DBM -60 to no dВ =-4odBM

Continued to page
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3. Monitortng patfrm (p Page 15

과제명
(Project)

3.2 Gathering ond processing Data. (oO)
제목

(Title)

Continued from page

Pro pose

3.2.1 Accesipg raw data. (008)

3:21.2 Collecting GATE Data (g 3C

GATE Data is the collected the from GATE sensors Installed at the top
the doors. GATE Sensurs calculate entrances and eits for 30 seconds

end sends it to server sever stores data in GATE Dntabase. in order to

fetch gate Irtormation When need serveral tables and attributes.

1. BuilJings 2. GATE_ sensurs 3. EATE_pata.

Result

First we need to chack if building id is in registered building list

it yes we use this building id to fetch GATE Hnc addresses. Then
We can use this GATE sensut mrc addresses to tetch gate row data

from gate data table and after succesfully fetching data re can proceed

to filteaing and processing (cade snipped 2

def get_gate_data(self, mac_place, current_date):

gate_macs= tuple(mac_place.keys())

if len(gate_macs) = 1:

else:

= f"SELECT mac_address, sum(count) A max(updated_at)"

"as updated_at FROM gate_data where mac_address='{gate_macs[0]}' and

"updated_at >= '{current_date)' GROUP BY mac_address"

f"SELECT mac_address, sum(count) AS count, max(updated_at)"

"as updated_at FROM gate_data where mac_address in {gate_macs}

"and updated_at >= '{current_date)' GROUP BY mac_address"

read_gateget_gate_connection()
13

14

15

17 finally:

read_gate.cursor() as gate_cursor:

gate_cursor.execute(query)

gate_data = gate_cursorcursor.fetchall()

ead_gate.close()

<Code Snippet 27

DATA BASE DATA PAJE ACCESS PEVELOPERGATE SERVER
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과제명
(Project)

2.3 WiFi data processing (022)
제목

(Title)
2.3.1 Algorithm sorey develupment (31308

Continued from page

✓RSsl experiment

2.3.11 Algorithm survey (강민채)

As shown below Forel, the larger the distance, the werker rssi (sigml)
↑PCRNA)

The signal strenth depends on distonce and buardcusting pver

unlve. At muximum bowrd casting paver (+4 dBm) the rssi

ronge from 26( a tew inches) to tw ( Son60 peters).

the rssi can be vsed to approximate distance between

the device and wi-fi sniffer. we conducted on esperinent

to see the hehnwiur of RSSI at different rAges.

✓ expariment setting.s

rsSi(r) = 20lgior thsio

(distance)

(Fig 1) The Thverse souure lan

Devices : Glaxy s6, 59, A5 / iphone 8s, 105 / 1G G6, G8

Above devices were pleed at avery 5 meters of 30 meters. During the speriment

devices were connected to wi-fi to distinguish the probe revests by their MAC adtess
in the below python code, lessis ore graped by deice MAC addresses and median of each

srup taken as a finn result. Finlly, it is plotted as shown below the coode.

from statistics import median

def process_z_data(probes):

rssis = nd(1, list)
for probe in probes:

fo

line line.split(
= 

device_mac line[2]
rssi = line[4]
rssis device mac].append(rssi)
device mac, rssis list in rssis.items():

rssis[device_mac] = median(rssis_list)
return rssis

(Fig 2) - Probe requests processing code

Li
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3

55

50 000)
45

40

25

5M 10M 25M 30M

Distance

(Fig 3) - RSSIs VS Distance

Page 17

Deilces mnc ove usad for Inbeling fur canvenience. As it can be seen that.

as the distance Increases the kssl is decreased. Moreaver the amlyses

shured that, RSSI Ts highly depen dent on the phune nodel,  to

We tak the average of all devices RSSIs nedian and depicted
as shown Tn Fig. 4 below

50

45

40

35

SM 20M 30M

(Fig 4) - RSSIs median VS Distance

Experimant result showed that, it is enstir to distingush Jeices located at

shaster distance compured to longer distamce. thus, the hest practice peld be
pottioning wi-fi sniffers to cover 2o meters of dinmetes. Continued to page
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과제명

(Project)
2.3 wifi data processing (033)

제목

(Title)

Continued from page

2.3.1 Algorithm development 김지영)

V Ni-Fi prohe renuest interval

2.3.1.2 WI-Fl prohe reqvest interal 4)

Accordting to same research papars, davices (an send fiom I to 100 Hobe requests

With randon HAL addes per rend. We wArtelto expaimant and veify reather
it is correct or not.

It is difficult to grup prches wWen davices are romdomizng their Hас
address. But, to overcdre this Pproblem we placed one device for ench prове

request sniffer right beside them. This way, we can filter out prole request

sent by ather davices by filtaing probes by tiar ASSls.

✓ Exparinents setur

Denices: Edlarxy S20, S8, 510,  Sg,  A5, Js, Q8,  Note3,4/ itere 8,1 / LG En, G8,  VSOS, V30

pheres and wi-Fi sniffes are fhced Haht next to ench other as stown hdo

Positioning wi-fi probe request sniffer and device

814

14페이지 연결 Continued to page

기록자(Recorded by)
문운영

작성일(Date)

2020.08.14

서명(Signature)

점검자(Witnessed by)
이재현

점검일(Date)

2020.08.14
서명(Signature) 李在



과제명
(Project)

제목
(Title)

Page 19

Continued from page 18剩本 空。

When devices is locnted close to the sniffer as shown abuR,

can filter aot other prode reguests using rsSi.we

After eepprinenting with all atouve devics, we plotted all result
As tine vs Prohe request frequency as stown n Flgure 5.

0814

각 디바이스별 신호 개수/경과 시간그림

Fg.5>

As it can be seen in abuve Fiovre 5 tht,

devices and wverage of 1o probe requests per minute.
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(Title)

3. Mnitoring Platfarm(

Continued from page

Propose

3.n Guthering and Processing Data lo(

3.22 Processing raw Data (08)

3.22 Filtering and Processing

Page 20

EGAPE/ SPOT data(位24号

We need to crente structred databuses datasets using Spot Rn Pata

So what we con use them on chuts. To do su, we need to

research wWhut type of datasets our chorts can hinde and pick the

most appropriate. Aftor chossing data-set type we can proceed
to filltering ar Spot Rar data. and GATE RAW date.

✓kesult

We need to create Building peate cant and floor pegte cant

and bsecn his these datasets re crente ar data-set for chats

and It is gotaz to be dictionaries in rython and erory dictionary
Inludes 'x and 'Y date -time and cunt of mac addresses

respectively.

def process_spot_data(raw_spot_data, days_list):
data = nd(1, int)

row in raw_spot_data

data[row.counted_at] +

dataset

row.count

ict(sorted({**time_dict,

i in range(len(days_list)-1):

0814
*data.to_dict()}.items())

temp = {'x': days_list[i], 'y': list(data.values())[i]}

taset.append(temp)

return dataset

def process_gate_data(gate_raw_data):

gate_data = nd(1, int)

for row in gate_raw_data:

gate_data[date_str + row['created_at']] 0814
gate_d= gate_d.to_dict()

g_data {**labels, **gate_d)

dataset = [[

for label in range(labels):

temp = ('x': label, 'y': gate_data[i]}
dataset.append(temp)10 10

11 return dataset

ispot datr pythion codes <gate data pythch codes
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과제명
(Project)

2.日. Wi-Fi data processing (이지은)
제목
(Title)

2.31 Algorithm development (김지영)
Continued from page

2.3.1.3 Algeritom flow churt / develcr (9/2/4)
Canting people bwed on wi-Fi probe request emitted by their

smnit  phones requires some trom of filtaring and procesing.

Following Is the florchhit of aur algur ithm.

✓ Probe requests

Probe requests are scanned Tn eery 2 secobds and sent to

our server Tn eery 30 seconds.

bistance brsed filtering.

pistance- bused friltering assumes a correlatiun of the kss) and the

distance betreen the sanding phune an the scanner. A strong kSsI

wuld Trdicate that the phre is coe to the wi  Fi samiftor Shitffer
where a werk signnl wuld mean it is fither amay. clear kSS) thiesholas

huld allow Ar filtering for wi-fi prches that ware sent frem a Particulor
arep.

since we are Interested in Jevices only in a rurticular oren (20 meters

cirde), we wuld exclude ary proke that is sent wt of Interest aven.

Bwed on result of kssI experiment abuve, we decided to filter out

any Prohes RSs) of whilch is mwler than -50

Continued to page
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과제명
(Project)

2.3 wifi data processing (이자는)
제목
(Title)

Continued from page

2.3.1 Alarithm development (김지영)

23.1.4 Algorithm sney (41)
Tempurary fAltared -data colection

Filtered data by Distance-based filteing is stored and merged with

ytoning ahta for 5 minutes. Then, the data is passed to MAC addrers filter

MAC addes filter / normelization

according to this artide, as of Jily 200 rmbile vendor market

shre of South korea as follow.

- Semsung 63,92Y. I Apile 25.61% / LG 1.15%
- Unkhan 1.C4Y. / xiaoni 0,81%. I HUNNei 0.29%

Collected MAC address are filtared based on their manufacture Noave.

If the vendor of the MAC address is unknaun. It is dusstfled

as a randim enernted MAC address end collected separately for later

nomuli zation.

As a reoult, we will hae two srup of MAC addess,
nanely rondbm macs and real macs.

✓Peorle canting

numher of ranconised MAC address is nomalized bused on the esxperi ment

we hnd conducted abure. Numbor of People is equul to the nunba of

real mucs and the number of nomalized random macs.

✓ Insert Tnto DB.

The cant of peole is Tnserted to a Database along with
It's counted time. Continued to page
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✓Propose

3.2 Eathaing and Proxessing Data (0/910/22)

3.2.3 Chrits data response(0/02)

Page 23

3.2.3.1 Seketing data response method (38)

we need to feed ar churts with data und we need to choose how to

delivering data to charts. There ore manly two method avnilable.
) Diengo's mative methed zending data with temlate.

2) Diango's JSON response method.

VResult

- Dúrngo 's nntive nethod sending data with tendute

Prus : Easy develophent (Ne only need to daolup one Dingo view

fonction to crade wtole page and sending data)

cons : prge is londad after all data is rerdy (Diraetty related to data
Process time)

Poor UX Cin order to updite data when need to reload page,

it is not good aproache to buiking cushbourd)

-DUAngO's JSON response method

Pros prge londs instantly and request for data separntely
2) Excellent Ux

cons Mnrd developront (re need to crete sepurate Diatoo view

finctluns for eery Json restunse method)

To conclude, re will pick piango's JSON requnse notiod depite beiry had to
Idaelop it gives grent atantnges in develiping front end of the deshbared
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3.2 Gathering and processing data (아부바크르)

3. Monitoring Platferm (sg
과제명
(Project)

제목
(Title)

Continued from page

Propose

3.2.3 Charts Data response (0/03)

Page 24

3.2.3,2 Line-chart API devel opment (3181p1)

Line chart is used to represents daily peorte cant. and to

davelop line chat we need date attribute send from front-end

which is ued to process data which we are going to corvept
Tnto line chart data.

After that send it via Json Rerponse to fiont-end

v Result

set code.

1 def get_line_data(request):

2
date = datetime.strptime (request.GET.get('date_1', None), "%Y-%m-%d")

3 collectors_data, labels = process_spot_data(date)
4 data = [[

5 for label in sorted(labels):

6

7

8

9

10

11

12

13

14

label1 = label.split()[1][:5]

for row in collectors_data:

count = 0

if row.counted at != label:

continue

for i in range(len(collector_macs)):

if row.collector_mac == collector_macs[i]:

count = row.count

data.append({'x': label1, 'y': count})
15

16
return JsonResponse({'data': data, 'labels': sorted(labels)})

17

008
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3.2 Gathering and processing data (ok22)
제목
(Title)

Continued from page

Propose

3.2.3 charts Data respon se (30/08)

3.2.3.3 Bar chhrt API developnent (324(

Bor chrrt is ved to display how mary peate in evary flour

and to develop Bar chrt we need dote attribote send from

front-end which is used to process data which we are gotny to

Convert Into bar chrust data.

After that send it via Jsonkerpunse to front-end

☑ Result

set code.

1 def get_bar_chart(request):

2 time_dict = {} 0704
3 now = datetime.now))

4 floors = get_floors (request.building_id)

5 for i in range(1,4):

6

7

time_dict[str(round_mnt(now-timedelta(days=i)))[:16]+':00'] =0
print(datetime.now())

8

9 raw_data = process_gate_data(time_list)

10 data = nd(1, int)
11 for i in raw_data:

12

13

14 dataset = ][
15

16

17

18

data[i.counted_at] += i.count

data = dict(sorted({**time_dict, **data.to_dict()}.items()))

for i in range(len(floors)-1):

temp = {'x': floors[i], 'y': list(data.values())[i]}

dataset.append(temp)

dataset.append({'x': floors[-1], 'y': x})
19

20 return JsonResponse(dataset, safe=False)
21
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과제명

(Project)
3.2 Gathering and process date (0아부바크르)

제목
(Title)

Continued from page

✓ propose

3.2.3 cherts data respense (30/08)

3.23.4 Table data AP davelop ment (3290

To develop Table chnst we need date attribute send
from fant-end which is used to procers data which we

going to convert Tnto bar chart dita

After that send it via Json kesponse to front-end.
1 def get_table_data(request):

are

2 raw_data = []

3
now = datetime.now()

4
t = str(round_mnt(now-timedelta(minutes=10)))[:16]+':00'

5 for mac in collector_macs:

6

7

raw_data +=Collector_population_detail.objects.filter(collector_mac=mac).filter(counted_a

dataset = [[
8 date_time = []
9

10

11

12

13

14

15

16

17

18

19 else: 21

20

c=[]

for row in raw_data:

dev_macs = json.loads(row.device_macs)

c.append(row.count)

date_time.append (row.counted_at)

for key, value in dev_macs.items():

for i in range(0, len(key), 2):

if i < len(key) / 2:

a += key[i:i + 2].upper() + ":"

a += '**' + ":" 22

a = a[:17]

dataset.append({

'SCANNED DATE': row.counted_at[:16],

'MAC ADDRESS': а,

'RSSI': int(sum(value)/len(value)) * (-1)

0911
23

24

25

26 })

27

28
data = {'dataset': dataset, 'counts': c, 'time': date_time}

29

30 return JsonResponse(data, safe=False)

31
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2. Data onalysis (allel

Continued from page

2.3 wify data processing (이지은)

2.3.2 coding (212/08)

Page 27

27~302,32.1 coding algerithm (Psado cde) (1, 34/

✓Coding algorithm ( Pseudo code)

we hre ved Pythen prograning langoase for data collection
and processing

1 from datetime import datetime as datetime2, timedelta

2 from model import median

3 import calendar

4 import datetime

5 import hashlib

6 import os

7 import random

8 import time

9 import json

10 import urllib

11 #from OuiLookup import OuiLookup

12 from nested_dict import nested_dict as nd

13 import pickle as pk

14 import boto3

15 import decimal

16 import time

17 import pymysql

18 import math

19 from redis import ConnectionPool, StrictRedis

20

21

22 rssi_threshold = 50

23 mac_vendor_db = pk.load(open('oui.pk', 'rb'))

24 random_mac normalizer = 8

25

26 def round_mnt(dt):

27 given_time = dt

28 delta = timedelta(minutes=5)

29 rounded = dt + (datetime2.min- dt) % delta

0918

27~30 Continued to page
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918

30 return rounded

31

32 def process_logs (probes):

2030

0918

33 scan_data = nd(2, list)

34 for row in device_logs:

35 if not. row:

36 continue

37 row = row.split('\t')

38 collector_mac = row[0[

39 push_time = int(row[1])

40 device_mac= row[2]

41 device_time = int(row[3])

42 signal_type=row[5]

43 rssi=abs(int(row[4]))

44 if rssi > 55:

45 continue

46

47

48

counted_at = round_mnt((devic
e_time) # rounidng minute to th

e closest 5th minute

collector_key = collector_
mac + '_'+ 'nipa' +'_' + str(co

unted_at)

scan_data[collector_key][device_
mac].append(rssi)

49 return scan_data

50

51 def get_rid_of_overlaps(device_logs):

52 overlaps_cleaned = nd(2, int)

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

for counted_at, group_uuids in 
device_logs.items():

for group_uuid, collect
ors in group_uuids.items()

:

all_devices = get_all_devi
ces_macs(collectors)

added_devices = []

for col_mac, scanned_devic
es in collectors.items():

for device_mac, rssis in scanned_devices.items(
):

if device_mac in added_dev
ices: #The device has alrea

dy been attached to the clo
sest co

continue

device_rssi = sum(rssis)/len(rssi
s)

if device_rssi > rssi_threshold a
nd col_mac.decode("utf-8").split('_

')[0] not in hospit

continue

if device_rssi != all_devices [device_mac]:

continue

overlaps_cleaned[col_mac][device_ma
c] = rssis

added_devices.append(device_ma
c)

27230
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Page 29

69 return overlaps_cleaned

70

71 def update_dict(stored_dict, scanned_devices): 0918
72 stored_dict = json.loads(stored_dict)

74

73 for device_mac, rssi_list in scanned_devices.items():

if device_mac in stored_dict:

75 stored_dict[device_mac] += rssi_list

76 else:

77 stored_dict[device_mac] = rssi_list

78 return stored_dict

79

80 def get_count(devices):

81 devices2 = {}

82 real, random = set(), set()

84

85

86

87

83 for device_mac, rssis in devices.items():

if device_mac[:6] in mac_vendor_db:

device_mac_vendor = mac_vendor_db[device_mac[:6]]

if device_mac_vendor not in mac_vendors:

continue

88 real.add(device_mac)

89 else:

90 if len(rssis) > probe_freq:

91

92 else:

93

94

real.add(device_mac)

random.add(device_mac)

count = len(real) + math.ceil(len(random)/random_mac_normalizer)

95 return count

96

97

98

99

100

101

102

103

104

105

106

def filter_macs(scanned_devices):

filtered_scanned_devices = {}

for device_mac, rssi_list in scanned_devices.items():

vendor_mac = device_mac[:6]

if vendor_mac in mac_vendor_db: %filtering real mac, but not in ['Samsung Electronics Co., Ltd', 'Ap

device_mac_vendor = mac_vendor_db[vendor_mac]

if device_mac_vendor not in mac_vendors:

continue

filtered_scanned_devices [device_mac] = rssi_list

return filtered scanned_devices

2~30 Continued to page
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27~30

109

108 def insert_to_rds():

collector_uuid = get_collector_group_uuid()

110 collector_group = nd(3, list)

111

112

113

114

115

116

with write_conn.cursor() as cursor:

for collector_key in redis.scan_iter():

scanned_devices = redis.get(collector_key)

if not scanned devices:

continue

117 scanned_devices json.loads (scanned_devices)

118 collector_mac, _, counted_at = collector_key.decode("utf-8").split('_'(
119

120 try:

121 group_uuid = collector_uuid[collector_mac]
122 except:

123

124

print(f'Collector_mac:{collector_mac} has no group_uuid')

continue

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

collector_group[counted_at][group_uuid][collector_key] = scanned_devices

overlaps_cleaned = get_rid_of_overlaps (collector_group)

with write_conn.cursor() as cursor:

for collector_key, scanned_devices in overlaps_cleaned.items():

collector_key = collector_key.decode("utf-8")

collector_mac, , counted_at = collector_key.split('_')

count = get_count(scanned_devices)

query = f"INSERT INTO collector_population"

cursor.execute(query, (collector_mac, counted_at, collector_key))

write_conn.commit()

def main():

with redis.pipeline(transaction=False): #redis is a temporary data base

for collector_key, scanned_devices in scan_data.items():

stored_dict = redis.get(collector_key)

if stored_dict:

else:

updated_stored_dict = update_dict(stored_dict, scanned_devices)

redis.set(collector_key, json.dumps(updated_stored_dict))

redis.set(collector_key, json.dumps(scanned_devices))

redis.expire(collector_key, 60*15)

147

148 if datetime2.now().minute%5==0:

149 insert_to_rds() 27~30
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과제명
(Project)

3.3 Building Dach bord (아부바크트
제목
(Title)

Continued from page

3.3.1 Eathering technology (02)

3.3.1.1 styling technoluby (윤인정)

To mke the ur dash boord user filendly, it's nise to keep

all the rles that determine the key elements of the website Tn one

lace - vere talking about the stle gide for the visurlization of the
website

Velenents

Inside the stole guide we determine

-cloks : primorg and seamdung eturs, tposneby Iny ot on clred bk n

prinag eolts for high lahts, Tink nd botten clors, etc.

-to porrmphy : the size of the min tHles (HI-H5), the size of the body text.
quotes, spring hetween His  titles and bady text, typogrthy Colr
ma bnik grand eelors whee the test an appan

Eria: detarmining the speelng Ticde the dements, styles.

- Graphics : draving the key icons that will represent the mih content.
-

other seterminihng the min stle of the nebsite, the color varintiens of pictres

button style, cantact from style, coll to action secttun,tatiponilals, etc.

Thae are several (s Libraries which can help us a style or darhbrard. one of tham is

Bout stmp 5. it is a thee and qpen-sarce (ss frxmwerk direted at responsive
moblle-fust front -end weh deelepnont. It contains (ss dertgn tendates tor typapy

foms, buttons, navlatiun and other Tntertace components.

In ar pridect we will be uring Poststrap librry shee it is one of
the bet styling lilravies on the mrket

Continued to page
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과제명
(Project) 2.3 Wi-Fi data processing (0713)
제목
(Title)

2.3.2 coding (72)
Continued from page 32~ 36

2.3.2.2 Testing / De bugging (24,

✓Testing Dehussing.
we had to adjust rssT- threashold and random mac randomization as below

rssi- threashold : -50-55

random -mac_normalizer 8710

average Crssis) median Crssis)

1 from datetime import datetime as datetime2, timedelta

2 from model import median

3 import calendar

4 import datetime

5 import hashlib

0930

6 import os

7 import random

8 import time

9 import json

10 import urllib

11 #from OuiLookup import OuiLookup

12 from nested_dict import nested_dict as nd

13 import pickle as pk

14 import boto3

15 import decimal

16 import time

17 import pymysql

18 import math

19 from redis import ConnectionPool, StrictRedis

20

21 rssi_threshold = 55

22 mac_vendor_db = pk.load(open('oui.pk', 'rb'))

23 random_mac_normalizer = 10

24

25 def round_mnt(dt):

26 given_time = dt

27 delta = timedelta(minutes=5)

28 rounded = dt + (datetime2.min- dt) % delta

29 return rounded

30

32~36 Continued to page
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과제명
(Project)

제목
(Title)

Page 33

Continued from page 32~36
31 def process_logs(probes):

32 scan_data = nd(2, list)
33 for row in device_logs: 0930
34

35

if not row:

continue

36
row = row.split('\t')

37 collector_mac = row[0[

38 push_time = int(row[1])
39 device_mac = row[2]
40 device_time = int(row[3])

41 signal_type=row[5]

42 rssi=abs(int(row[4]))
43 if rssi > 55:

44 continue

45 counted_at = round_mnt((device_time) # rounidng minute to the closest 5th minute

46 collector_key = collector_mac + '_'+ 'nipa' +'_' + str(counted_at)
47

48

49

50

51

52

53

54

ココ

scan_data[collector_key][device_mac].append(rssi)
return scan data

def get_rid_of_overlaps(device_logs):

overlaps_cleaned = nd(2, int)

for counted_at, group_uuids in device_logs.items():

for group_uuid, collectors in group_uuids.items():

all_devices = get_all_devices_macs(collectors)

added_devices = {}

for col_mac, scanned_devices in collectors.items():

for device_mac, rssis in scanned_devices.items():

if device_mac in added_devices: #The device has already been attached to the closest co

continue

device_rssi = median(rssis)

56

57

58

59

60

61

62

63

64

65

66

67

68 return overlaps_cleaned

69

if device_rssi > rssi_threshold and col_mac.decode("utf-8").split('_')[0] not in hospit

continue

if device_rssi != all_devices[device_mac]:

continue

overlaps_cleaned[col_mac][device_mac] = rssis

added_devices.append(device_mac)

32~36 Continued to page
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과제명

(Project)

제목
(Title)

Page 34

71

72

73

74

75

76

77

78

79

Continued from page 32~36

70 def update_dict(stored_dict, scanned_devices):

stored_dict = json.loads (stored_dict)

for device_mac, rssi_list in scanned_devices.items():

if device_mac in stored_dict:

stored_dict [device_mac] += rssi_list

else:

stored_dict[device_mac] = rssi_list

return stored_dict

def get_count(devices):

0930

80 devices2 = {}

81 real, random = set(), set()

82

83

84

85

86

87

88 else:

89

90

91

92

93

94

for device_mac, rssis in devices.items():

if device_mac[:6] in mac_vendor_db:

device_mac_vendor = mac_vendor_db[device_mac[:6]]

if device_mac_vendor not in mac_vendors:

continue

real.add(device_mac)

if len(rssis) > probe_freq:

real.add(device_mac)

else:

random.add(device_mac)

count = len(real) + math.ceil(len(random)/random_mac_normalizer)

return count

95

96

97

98

99

100

101

102

103

104

def filter_macs(scanned_devices):

filtered_scanned_devices = {}

for device_mac, rssi_list in scanned_devices.items():

vendor_mac = device_mac[:6]

if vendor_mac in mac_vendor_db: #filtering real mac, but not in ['Samsung Electronics Co., Ltd', 'Ap

device_mac_vendor = mac_vendor_db[vendor_mac]

if device_mac_vendor not in mac_vendors:

continue

filtered_scanned_devices [device_mac] = rssi_list

105 return filtered scanned devices

106

32~36 Continued to page
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과제명
(Project)

제목

(Title)

Continued from page 32~36

107 def insert_to_rds():

108 collector_uuid = get_collector_group_uuid()

109 collector_group = nd(3, list)

110

111 with write_conn.cursor() as cursor:

112

113

114

115

116

117

for collector_key in redis.scan_iter():

scanned_devices = redis.get(collector_key)

if not scanned_devices:

continue

scanned_devices = json.loads(scanned_devices)

collector_mac,_, counted_at = collector_key.decode("utf-8").split('_')
118

119 try:

120 group_uuid = collector_uuid[collector_mac]
121 except:

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

print(f'Collector_mac: {collector_mac} has no group_uuid')
continue

collector_group[counted_at][group_uuid][collector_key] = scanned_devices

overlaps_cleaned = get_rid_of_overlaps(collector_group)

with write_conn.cursor() as cursor:

for collector_key, scanned_devices in overlaps_cleaned.items():

collector_key = collector_key.decode("utf-8")

collector_mac,_, counted_at = collector_key.split('_'(

count = get_count(scanned_devices)

query = f"INSERT INTO collector_population"

cursor.execute(query, (collector_mac, counted_at, collector_key))
write_conn.commit()

138

Page 35
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과제명
(Project)

제목
(Title)

with redis.pipeline(transaction=False): #redis is a temporary data base

for collector_key, scanned_devices in scan_data.items():

stored_dict = redis.get(collector_key)

if stored_dict:

updated_stored_dict = update_dict(stored_dict, scanned_devices)

redis.set(collector_key, json.dumps(updated_stored_dict))

Continued from page 32-36

139 def main():

140

141

142

143

144

145

146

147

148

149

150

151

else:

redis.set(collector_key, json.dumps(scanned_devices))

redis.expire(collector_key, 60*15)

if datetime2.now().minute%5==0:

insert_to_rds()

Page 36
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과제명
(Project) 3.3 Building Dash beard (0f42(
제목
(Title)

3.3.1 Gathering technlogies (0/08)
Continued from page

3,3.1.2 Scripting Technologies (2
✓JavaScript and Technologies

Jovascript Ts very very impertant in front -end develypment.
It alves the site additional functionality that isn't otherwise

achievable with HTAL and CSS alone. Jnva scrist allows web-prges to

respond to user activity and dynNmically update thanselves, and all
Without requiriny a page reliad to dinge appearance.
We will be using sume Jhunscript libraries like Jquery which helps

us to write less cale do more Jobr.

Another one of the most Tmportont technology is AJAX isa
technique for crenting fast and dynumic web pages.

AJAX allows web prges to be uednted asynchronously by
exctranging small amounts of data with the server behind the
scenes.

This mens thet it is possible to udate parts of web pase,
without relonding the whole page.

Continued to page
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과제명
(Project)

2. Data analysis cole)

제목
(Title)

Continued from page

2.4 long - distance ranging TOF sensor (이자은)

2.4.1 overvieN (73)

2.4.1.1 Intro (강민채)

Page 38

Tof sensor con be detect people as they enter and exit a toom

The ve ot a TOF sensor can help biilding manngers keep track of

occupation and control their spaces fur a very affordable cost.

Although clled a peonte conter, the TOF simply detects a shape
Under the door Jan and determines the direction of trvel.

The device is then alble to use this intarmation to detemine

whether the shipe is entering or eeiting the room.

The TOF (VL53LIX) Ts a state-of-the-art, Time- of -Flisht (TOF)
Inser, riging sensur.

/

A

/

Continued to page
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과제명
(Project)

3.3 Bullding Dach baurd (ot  NCE(
제목
(Title)

3.3.2 Develping web enges and Nivigation
Continued from page

3.3.2.1 Developilig web peges.

Our dush board soing to hve the fillowing Web Prges.
Login

Main Dash board

✓ Detailed View

History

He will stast with Jeveloping our login page it will hwe main

Logo and user nume and password from to authen ticate ver.

Aftor authentication user will be redsirected to Małn dashboard.

In miin dash board prge we uill hve main nivigation and main

dash board churts to show how miny people are in the building
And there Wll detaied view of eery chat and thee will be

feze for checking history of records.

LogTA MaiA

Dash Borrd

Detailed

view

History

<Web bash Bord fhow>

Continued to page
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과제명
(Project)

2. Pata amlysts(Ale )

제목
(Title)

Continued from page

Page 40

24 long Distarce rentayKAA ranging Time- of -flight (01)

2.4.2 VL53 41X algorithm development. (김지연)

2.4.2.1 Introduction. ((

✓ How to ue a VL53LIX lung -distance rAnsing Time- of-Flight (TOF)

sensurs to cont peate dasing crossing entrance.

It lso describes an alsorithn ved to cant the people.

In addition, re present the detalls of a canting application where a

senser is installed on the top, not the side, of the aren to he

tracked.

VL53LIX Ts the fast miniature ToF sensor with accurate rangTng

up to 4m and fast ranging frequenca up to 50 HZ Howsed
In a miniature and reflowable prckage, it intearates a SPAD

receiving array, a 940 mm invisible dassI Irser emitter, Plysical
intirred filters, and optics to acdieve the best ranging performance

Tn various ambient lighting conditions with a range of covon

window gotiuns.

09
이

어

Θ 9

이

0

Ο

00
Tof sensurs

0

2
0
0
0
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과제명
(Project)

3.3 Building Dash Board (아무마크르)
제목
(Title)

Continued from page
41-42

3.3.2 Daveloping Weh Prges and Navigations ()

33.22 Styling Web Prges. (3)

The basic compunents that create a style gude desioned for darhbasls Grid

A End Is a tahiical teterm that defines a system of lines in which

the designer can consistently organize gmAic dements (e.g hendlives,
grihs, etc.) It is recamended to destyn wll dashbeards from the same sertes

using an identical gria in ordor to crente Similarity and consisten y

Cdur Crlette

A consistent edors palette shuld be used In all dhsh boerds.

Best prnetice hld be to deide the clurs Tnito main and secandary colars

and dofine a"rde for euch colur= bxek grand clet, hendings colors gaphi's adurs.

Typogriphy

A specitic font (or funts) shuld be ved in all dashbrards using ditterent

weights. some neights will be ved for hendings whille others will be ved
for text or dingrums. Iit is Irpurtont to understand tht a tyrefice

is a basic desian copponent. It is one of the ingredents which

deternines what will be the "feel" of the dohbard

Logo

Usurlly. when lanning a style ouide for the organi  zation's dustboards
lone stuld use an ohesexisting logo er brand visuals.

41-42 Continued to page
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과제명
(Project)

제목
(Title)

Continued from page 41-42

Page 42

# is In portant to educate the developers abut the Tmpurtance

the Logo and the company's brnd - ustng the lugo us Ts without
chaping its colurs, propurtions or shape. The style aide also detornines

where to Ance the logo on the screen and in what size to use it

✓Icons

Icans can emphasize KAs or any other dushboard compunents

They can also crente voval Tnterest and break the monotonous pattern

of dingrans and graahs. Hawear, it is extremely impurtent to vE

a specific icon set that is visually connected to the general visual

langunge of the brond.

* using this al tips me with stale our dashbored.

41-42 Continued to page
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과제명
(Project)

5. Aata andysis (ael)

제목
(Title)

Continued from page

Page 43

2.4 Counting leeple with the ling-distane ringing TUF sensor (022)

24.1 aenvlew 2.4.2 VSSLX ToF algorithm dady ment. (800)
45-44

2.4,22 overview (349)

For the ease of rensing ne hne mde the Acronyms and abbre vations
tuble as below.

< Aciongn / abbre vintiun >
☑ FOV

SPAD

✓ SW

TOF

< Definition >

field of view

1 single photon avalanche diode

software

Time- of-flight.

Canting people with the VL53LIX consists of uing the mltiple zenes
of the sensor receiving sSinale phuton avalanche diode ovea, and of

confyuring it with two distinct fiedds of view (FoV), to altenatively get a
ronging Sistance from them and consquently recesnise the mvements of a parsoh.

Using this method, the number of paite occupying a meeting room,

accessible from a reasonably ntrow access, is known at all tines by

deleding te entromces and exits of the attendees. By mensuring and anbằng
the distmces of toroets rithin the FoVs of a trent and back zone

(see fifure below), a simpe aborithm con detact the direettun a person croses

the pren under the two FOVS. This aberitom "understands" that someone is

uncer one of the Fov as long as the distince mensured by the sensert

under this Fov is. between o ond throstold vrlve specified Tn mm

43-44 Continued to page
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과제명
(Project)

제목

(Title)

Continued from page 43-144

Page 44

From a timing perspactive, the sensor alternatively ranges on each of

the two zones, for a very shat period of time in milliseconds.

It is rossible to determine in which directien a peson crosses the aren.

depending in which order this person has been detected In the two zcnes,
as shown Tn the fioure below.

Front Front

Back Back

Entry Exit

<person counting chronograu-K
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과제명
(Project) 3.3 Building Dash boned (아후바크트)
제목
(Title)

Continued from page

3.3.3 Popobating pages with chats (0/02)

3.3.3.1 Populating churts with data (3819)

In Ppulattiny chuts with data we se Javn Script becase aur charting
librartes are buitt In Javascript. It give us full cuntrol over our data

Which is also Iwasipt obiect. We use Alax to send and retriere data
from server

AJnx wwrk on bkgund dees not Tnterfere with our interface and

Wutile retrieving deta it will not reted reload our page and can

urdate data on chuts in real- fime which improves user intorface.

We are using Aperxchurts as our cherting librarg and this librarg

con hmdle several dater faeding methods such as separate single
valve arrys of data for both x-axis and y-adls or arrny

of Jaunsciipt object with x ond y keys.

In aur dashboard we will be using second method becouse it is

eay to use with our response data.

Continued to page
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과제명
(Project)

2.4 Canting peete with the long distance TOF (0)2)
제목

(Title)
2.4.2 VL53 LIX TOF Sensor algorithm (김지영)

Continued from page

242.3 Alurithm description. flow chart. (ыу)
The canting algoritom relies on a list of states chumber) that hiwe to accur

In a certain order to detect if a person hus crorsed the specitied area

and in which diraction this area hus been crossed.

Thee states are stored In a list and empared to two detautt lists
states that represent how the aveR is crossed in two different

directions.

When no-one is seen in etther of the two zones, the list of state

is reset.

of

If we consider that a person detected In the frint zone equrls 2

and a person detected In the back Zone eaunls I, the agorithm
adds the value of the two zanes states and stores the reult as

Soon as it chanses.

Evantully, if the Eesseo consecutive states in the list are 0,1,3,2
or 0,2,3,1,0 this means a person hus been detected in one

diretion or the other, as described in the figures below.

-a: fit sore front Zone

- b: Back zone.
a
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과제명
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24 Caunting peorte with the lany-Distance TOF (ZHE)
제목
(Title)

2.4.2 VL53LIX TOF sensor Algerithm development (322)
Continued from page

2.4.2.4 Algorithm vrildation (B42)

The algerithm validates a crossing event eny when a person has fulb
Crossed the two zones. It daes not velidate the aent when the person

remains for a long time under the FoV or when the parson decides to
return from the Ance He came from.

This is illstrated in the fiore below the algerthim top and the list of

states is reset as soon as no-one is detected in any of the two FoUs.

Front

Path track

0
0.2

0,2,3
Back 0,2,3,1

0,2,3,1,0

Sum 이 2 1 crossed the

ain direction

Front

Back

Sum

Front

Back

Sum 2

Path track

A person has crossed the

other direction

Path track

3,2,0

Someone entered the front zone, then the overlap zone

d then went back without crossing the entire area

Front 0.2.

0,2,3,3
Back 0.2.3.2

0,2,3,2,0

Sum 이 2 3 1 3 2 Someone entered the front zone, then the

overlap zone, then the back zone, and went

back without crossing the entire area

<Pavrel. Vatida ting principl
Continued to page

기록자(Recondi h) 운운영
작성일(Date)

2020. 11.10

서명(Signature)

점검자(Witnessed by

이저현헌
점검일(Date)

2020.11-10
서명(Signature)



2. Data analysis.  (데이터 분수) Page 48
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2.4 Canting peope with long-Distance TOF (0/2)
제목
(Title)

24.2 VL53 LIX ToF sensor Algorithm (42(
Continued from page

2.4.2.5 Sensor /Alberithm cuonfiauration (lez(

It is sufficient to set the tow Fovs by dividing the 146 SPAD arny

of the VL53LIX sensur Tnto tws sub N16 nirngs. For example, N can be
chosen within the Tnteral [4,8]

This means thht it is not recessawry to use the SMne SPADS for Dant

and brck ranging.

Alternntively, embling Ar16 SPADS is sufficient to see a parson in the

two zones at the sane time when this rerson stands direetly uncar the

sensur, Tn the middle of the Tvo FoVs

first zone secand zche

<Example of configuration of the SPAD aму>
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2.4 Counthny peoite with the long-dstance TOF SETSAr (02/3)

2.4.2 VL53LIX ToF sensor bused aarithm (32

2.42.6 Alsorithm Implementation

Implemanting the mborithm as described in the sections above the softumre

runs on a NUCLEO F401 RE bard and is accom panied by one

X-NUCLEO 53 HAI expansion board.

The VLG3lX (eff" satelite (see figure below) is the one enabled by the software example.

Left Right
Hmn

=1129

Left to right = entry

Right to left = exit

To test software, you can move your hand from right to left or from left to right,

at a distonce of around z0cm above the sensor at a reasonable speed. Moving youre hand

simulates a person crossing a speatred area which gives an autput on a counter.
The serial speed is set at the 460800 bauds per second. The figure below shows the captured

distances from two zones, where the VLBHX TS set at 2600 mm from the floor. Three

crossingns are visible.
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2.4. Counting poople with the longdistonce ToF sensor
제목
(Title) 2.4.2 VL53HX ToF sensor A(gorithm

Continued from page

# Coding (peseudo coding) / Testi Debbuging

we begin by creating a SFEVL53HX

object called distancesensor with

our wire port, wire, and then our

Shutdown and intorrupt pins.

Then we Tnitialized our sensor

object in the setupc) loops.

The code to do this is shown below

and is repeated in some from in all

of the examples.

//Optional interrupt and shutdown pins.
#define SHUTDOWN PIN 2

#define INTERRUPT PIN 3

SFEVL53L1X distanceSensor (Wire, SHUTDOWN_PIN, INTERRUPT_PIN);

void setup (void)

Wire.begin();

Serial.begin (9600);

Serial.println ("VL53L1X Qwiic Test");

if (distanceSensor.init() == false)

Serial.println ("Sensor online!");

void loop (void)

distanceSensor.startRanging(); //Write configuration bytes to
initiate measurement

int distance = distanceSensor.getDistance (); //Get the result of

measurement from the sensor

distanceSensor.stopRanging ();

Serial.print ("Distance (mm): ");

Serial.print (distance);

float distanceInches = distance * 0.0393701;

float distanceFeet = distanceInches / 12.0:

Serial.print ("\tDistance (ft): ");

Serial.print (distanceFeet, 2);

Serial.println();

the

1130

Onee we've initratized our sensor

We can start grabbing measurements

from it. To do this, we send some

configuration bytes to our Sensor

using distancesensor, startRangingc)

to initiate the measurement.

1130

we then wait for data to beceme available and when it does we read it in, convert it from

millimeters to feet, and print it out over serial. The void (oop() functron that does this

is Shown below.
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