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2 % E :=EAi+ YOLO(You only look once)vsE 7|HIO.E St AAIZF AA HE 7|&S E-8oto] AntE A&
olg] A|AHE At 9F A HolE HEo] EHAW YOLOvS Edo] il JAE 45t th7|xk9

|
RS WHsty, d7|A7L vt WEEE §fd HES AR FHAAXIT dAolAE YOLOVSS AFEIE Y|
A FREE= MQTT(Message Queuing Telemetry Transport)S S5t A4 g% 9 S41 71&9] autdQl 13 5

< AJNRt |3 o] E E85te] 7| -8 AAZto 2 wEske AUtE dEjHolE AAYHE TSI At
Sk A|lA"e B 93t 4] AgS FSHHA CCTV(closed-circuit television)?] F&2 & 4= Uct. waba Aokt
AUtE JejHolE AIARIR b 2 X9t BAIOE 7T 4= & AOR 7|t

ZHIO] : AFEQIEYl, YOLO, A HZ, MQTT(Message Queuing Telemetry Transport), 22 H|2] mo|, AutE
Aol €

Abstract In this paper, a smart elevator system was studied using real-time object detection technology
based on YOLO(You only look once)v5. When an external elevator button is pressed, the YOLOv5 model
analyzes the camera video to determine whether there are people waiting, and if it determines that
there are no people waiting, the button is automatically canceled. The study introduces an effective
method of implementing object detection and communication technology through YOLOv5 and MQTT
(Message Queuing Telemetry Transport) used in the Internet of Things. And using this, we implemented
a smart elevator system that determines in real time whether there are people waiting. The proposed
system can play the role of CCTV (closed-circuit television) while reducing unnecessary power
consumption. Therefore, the proposed smart elevator system is expected to contribute to safety and

security issues.

Key Words : Internet of things, YOLO, object detection, MQTT(Message Queuing Telemetry Transport),

Raspberry Pi, smart elevator
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1. M2

E oA dejHlolgE E8F0E Pt AR
o] EHRE £0l7] 93t AtE djHolE AAHFS
Akstet, AR A|AEI2 YOLO(You Only Look
Once)l1-4]2k= |HeEld A A 71e1t 4A30|dA
AGgt 7HAoR e £ Qe AF HFERA F=H|
2] mho|(Raspberry Pi)[5-715 ARE3Hch.

A oftEY WA Wol ARGSL Sl dEHo]
B Algo] glg W AjHolert Aot w2 A
g AHlok= EA7F ol olE EAIE SiEsh] ¢
o AAZE AH A 71NHe] AntE dEHolEE A|¢t
sielet. AR ARE dEjHolE = th7|Re] RRE
AAS = A B9l WEY ARAE AFET
AdlE So0] Het AHIAE 3 CCTV(closed-circuit
television) 2% &-8o] 7}53lth o2 ARERS] WO
AL Eola AY AHE &Y 4 AUtk &3 o] 7&2
FAE devolE &Rt ofet JA FFAIA dejH|
olfox A& 7FsotH, e E X|Qt BAIE SfEst=
Y= Z=3o] g Aog 7|HErHs8 9l

2.

i

d o7

E AoxE YOLO®E OpenCV(Open Source
Computer Vision)[10,111& €83t 94 A= 7|1& L
g98d 716t dF A4 7 o83 dejHlolE Al
Adlo] We 8-S 7I&gTh

2.1 N H4E 7|H

o]%-9] AToAE A HolEHE 7Hte g HHy
A1 ES Hgsto] ARAEST P& FARe] A
JAEST 2HE E4E FRIoks AAES Ajbsioitt.
ded MRS HES 9% o =YY gazs
YOLO 29 % YOLOv5 ®2d& #8319tk YOLOvS
g o|gsto] MARSTFE A& AL o &
. YOLOv5 (Pytorch) 373 A" 9 YOLOvS S5 &
9S theEedth YOLOvS Hlolel Al A&bsial,
YAML ot & 2pE xt LS ARFetal shgelct. vt
Augto g ojuz] HAEE gt YOLOE olu|AE
NxN7H9] Jejeg &, J2t f AAQ14Y] 4
e Hhdele AR EE AKXt o] AFEE old

slo] TH e A Q14 SRS TR AA AAE
AERTHI2].

2.2 MM 7|8t A2IHOH AAHFE

Hrazge] dolde AlA 7Hke] &<l diH|
B AMAEY AlES ARSI AR AlAH
RFID, Y2 AllA, Bf AlA 52 AlME B85}
g0 ARGARS] 2 o RE dEjHolE TE B
F27] Aof vlE fARI ol S8 Bat W7l Al
ZoF Bzl AL, ofvA] £RFS £ & 13

o
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3. H2tet YOLOE &8st ADIE
A2[H|OJE Al AH

E AdFolA YOLOE E83t AntE dejolg A
288 ARMSITh At AlARlS dejHolE, g
Hjo]E] e]¥lof] M|t 7iuat, Fidet JAS Aot
Qg 2t=H|E] mo] Sog FAHL) k=g mlold
A= OpenCVE Bl 94 Aejet HFE vjHE A
5k, YOLO AlAERE Bof AAARDE "R

YOLO+= v AW} vt Qo4 o] AA|E l4lska
R = e AATE AA "X AlA"oloH1-4].
YOLOY] At AlZAoz gRRlshy| 98] °E 44
e BlAd d ojux] A gto]EEZl OpenCVE
AREEIEH10,111. YOLOE olulAolA ExE Hsh=
AA9] 99(bounding box)E THE1L person 52 ©]
£ HARHY

[Fig. 112 A3t A 28]9] B2 7S e
Aotk AREAL dejHolE Qi BES 2
7129 /5wt 7)5o] EAgsieitt ti7]Ake] /%
o2 =2 gojofA YOLOE E3fl Al (Person)
g3t} g2 k= 0.92 502 FEFOR Yent
11, AA"OA AT QAR ool EH ARFoR <l
Agtct. A Q14S Bl AFold deEjHolE 2% |

S JH=E EAsteta, 24 Q14 B ©5 d7|#
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£ B9l E2ast duole S FHAst AY

HE 29 4 Aok

o & ol

&
o
o

=2

Norfm
c

[e]

e}

i)

b
4



HAIZE 4K HE 712 YOLOVEE 0|88t ADIE H2|H|O|E| AIARO| &t A7 105

System
operation

V button
press?

Yes

Camera operation/

OpenCV | .
mage processing
A
Object
recognition
N
YOLO Person o

etection?

v
External EV
button OFF

External EV
button stay ON

[Fig. 1] Data flow diagram of proposed system

4. 73

A 2nke Aejlole] AATe ehzu|e o]z
FESAL, BelelolE BFE Astol U4 Aol
g AgelAel A7) QNS BEtel AL

4.1 HIo[EAl

COCO(Common Objects in Context) H°oJEAlIL
Y= A A, 2, 74 dlojgAlolth. & Ao
A= COCO HlolEAloA Abd S5 80709 Elia
7} 249 YOLOvSn A BdS ARE3tt) [Table 1]
< YOLOv5nY| AFd 59 A3 ZIIEE Uehdt
[14,15].

(Table 1) Pretrained Checkpoints

model: YOLOvGn
size(pixels) 640
mAPva\BO*QE 280
Speed CPU b1 (ms) 45
Speed V100 b32 (ms) 0.6
params(M) 1.9
FLOPs@640 (B) 45

YOLOv59lA] ABde] 8¢5 & A== COCO Ho]
EAoR A HAES XFsiylct. 11 AR H
T, YoM £ A wg 53 Zo] ¢ Fusgt dS
< 913 Roboflowell S5H de]HolE] o)A &g
H FA dglol8Al(nenona Dataset)[16]& AFE3SH3IT
5 doleAls &8st A& A= Fou|st Aol7t §
olA] dlojelAle] 7|7} ¥ & HAE A=ttt

42 73 24

[Fig. 2] AQtol= AlIARIY] 52 S8Eo|th 2 A
TollA A Ex] AIE 255171 sl MQTT(Message
Queueing Telemetry Transport) ZZEZE -85
At MQTT= AREQIEYON 2 &8== HAA
nR2EFo|t}H17,18]. AATte R FAY AXE HA ot
o] A¥sk= MQTT client(publisher)?} 44| &4 2
s gl dgHoly HES Alojsk= MQTT
client(subscriber)2 W0l Pt Server G-
3t= MOQTT broker®t MQTT client(publisher)=
Windows 112 =513, MQTT client(subscriber)+
ghzH|g] mto] 42 FAsI9Ith YOLOvSS BlEal gt
SHA| 7ol AAIRE A ER]7} 7s5iet. Publisher=
A &2 AIE subscriberol| A3k, subscriber
£ o] 2TE B9 deulolE HES & 4= Ut
£ A7olA dzjolE ¥ E 522 LED ON/OFF=Z
hAsHATE.

0 uitralytics
YOLOvS8
Video analysis
[ | | PUBLISH SUBSCRIBE A
[ [ | — —
Transmission of —_—
Windows 11 detection results Receive results

Raspberry Pi
MQTT client
(subscriber)

MQTT client
(publisher)

vt
<[]
5]
Elevator button control

[Fig. 2] Proposed system flow diagram

4.3 7 At
YOLOv5no 2 d&st ti7|3 ©x] AI= Raspberry
Pi7} text B4)9] ‘Person Detected A} HA|A7} 5
Z o goloA] kS [ HIES LS T ¥
£9 =& LEDE 9l 7sotA 32E Ikt
[Fig. 3] & F4&=E yephdth. LED= GPIO 17



106 ASQIEUISES=2X| M102 H?235, 2024

H H(physical 11H o], HES GPIO 2¥ ™
(physical 381 H)of AZ3}o] a'i“ﬂﬂ 1to] 4 J2E
T35kt

fritzing

[Fig. 3] Raspberry Pi Circuit Diagram

B4 R sl dEjvlold 2EE wEolA AFSt
Ao}, [Fig. 41914 MQTT client(publisher) 712}l
Al ARte] A=W [Fig. 5] MQTT client(subscriber)
o] ‘Person Detected A3t HAIA|7} HELHct. tf7|#
7t HES 24 [Fig. 613} Zo] LED7} ARl AL &
I 4= Qi

[Fig. 4] Person Detected

B A COE (= O
£ ®

% GPI0.output (LED_PIN, GPIO.LOW)
7 client = mqtt.Client()
connect (client, userdata, fla

95
ST Eonrten iy ceauts Coam: FEartlee)
elient. subscribe(MOTT TOPIC)

def on_nessage(client, userdata, msg):
3 global led state, last message time
*[mig. payload.dscode ()] ")

if nsg. payload decode (
last_message t.

rson detected” and led state:
ime()

client.on message = on_message

45 client. connect (MOTT_BROKER, MQTT_PORT, 66)

m-zecmu

s b
person getected
Por

Porson detected

Parson detected
detected

[Fig. 5] ‘Person Detected results window

[Fig. 6] Raspberry Pi circuit (LED ON)

EO L=

ES FE ¥ [Fig. 713 2ol d7IA7T gled
MQTT client(subscriber)ell ‘Person Detected A%}
HAIA 7} 5% o4 HEHA =t} 11 A} [Fig. 8]l
LED OFF7} &£¥=H [Fig. 91914 LED7}F AR Z (=]

1 151 HE OFF)& 81 ol‘:]’ o|& &3l At

5ol wet dHolE 9 = OFFsto] AHAES

29 5 98 o

o B

Debug Sop  Zoom  Qw

try
While True:
button_state = GPIO.input (BUTTON_PIN)
if button state == GPIO.LOW:

not Led state
LED_PIN, GPIO.HIGH if led state else GPIO.LOW)

me = time.time()

if time() - last message_time > 5:
r.Pm !D mzn PN, GPIO.LON)

DR e ort

[Fig. 8] ‘LED OFF results window
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[Fig. 9] Raspberry Pi circuit (LED OFF)

5. 28

B 7oA AlbE YOLOE 83t 7H& AntE
o8 AL Hold 459 ded BRds &
sto] th7]2 @4 A3ke MQTT Z2EZE fA3tFoR
Ao g dejuole] AAHS AUESHA Alojoh=
HQkS AlAlskaL Qiet

A AlA"l= 2A 271 B4 7T AA, &
Qe 4v] AEg AAFto g AYnl g A4 4
U AR At et B4, AAIE AR €A
£ 5% AUE Aol AREAlA o HEjst §&3
Ql AuIAE AlZoHA ol AL WS AL
Ao= 7|},

o] AJAglo] A G| & o2} o] ol AR
A s BRI, A9t BA E Rkt obd 24
of & 5= A= A AvtE djuolE AJAFIC
2 AT 4 Qiekh olF B9 AE WolAY A8
FIA7|3L ALEAFEONA Rl 0] 83 &= Sl 3+

2 2HY & 9L Aol
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