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[Abstract]

This paper proposed Forklift realtime monitoring system based on IoT which include TECU, CAN receiving and
Blutooth 4.0 transmition modules. Realtime Forklift operating conditions can be analysed by CAN received informations. By
developing android-based IECU and adopting it to Forklift, Various Forklift operating functions has been verified. Forklift's
realtime operating informations has been saved on remote system server and analysed using Internet , mobile devices. By

controlling using multi-level transmission, TECU and IECU, we can achieve average 30% fuel saving effects.

o] ABQIEY, ERFA40, XIAX, MAIZH ZLEY, CANEA

Key word : loT, Bluetooth 4.0, Forklift , Real-time Monitoring, CAN Communication

http://dx.doi.org/10.9728/dcs.2020.21.1.237 Received 20 November 2019; Revised 10 December 2019

This is an Open Access article distributed under Accepted 23 January 2020
@ the terms of the Creative Commons Attribution

CLaL Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the

original work is properly cited.

Corresponding Author; Jea-yun Lim
Tel: +82-64-754-3635

E-mail: jylim@jejunu.ac.kr

Copyright (©) 2020 The Digital Contents Society 237 http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2020.21.1.237&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

.M B
A AR Forklifty= A2 0 = &S 2aklr] 93 54
o2 ARG, FYEALY B2 AES xSt 9o, olF
AAFre 2 BB Pakal Alojd e vt itk o] & 913 A Al
zke] 24E 7S EUHPEaL Aol ¢ e avlee
TECU(Transmission Electronic Control Unit)7} E 3}31, o|&

ko 2 3k AAZE Ao S 3 Fart QIh1]-[3]. CA
(Controller Area Network)%41-2 1985 BoschA il 4] ]—
EfAgoR HxR ek Aol st Az "]
3 FRIE F IQIE tojo] i) A|2JE ARg-sto] 2Fk i K=t
215 A28tk 28y OS5 o] B2 AR E X
ZH SHA Bell e}, ulA AX] (wire harnesses) = 5+
A8 8 op e} FAZE ol ‘Jr7}‘ﬂ H|-g-o] Wo] &
ool YA HE stolold S AREFo =M i u
A AR FAE BAAE 9191‘:}[ 1-[6].
F < A AR 1oT (Internet of ThmgS) NAS Agste] %
Az Fg A 2 EEOV] A A=

~Z

)

J}Ejﬂzﬂlﬂloﬂ

M -

A QA 02 AR A5 16TALAHE Shes] A1k
o AN E H-Aate] ALgAe] Q7 W ) RUEYL )
A, AA} Folol] Aol 91& A4 Amshe 2 7S
7122 ¢l Aol X RUEH 758 7FA AL AT 12][13].
=2l 7] HE 10T A|2=E2 A AR 2=
AP o AEACFA} 0TS §HAA AARE L H-Fo
0@ RIS, FERLATY), 24 5T RUEY
ahar, &AL gl kel A ARHE Aolste] g0 R Wi

0

}k‘:,co_ %%—ag IoT /\]}\Eﬂ.Q_ Xﬂo]—z'sh:}_
w2 AARRe] =8 54 B ol & Ak f7h Wikt
o tall 71 3 5, o]Ygt Ve e Tsk] 9% TECUS
AZe} o0, o] E 7]¥ke = CAN AL Fal A AAe] F8
AHE AT P? o5 AAIRL HloJEfH o] 28} 3 &, Al s
WUEY 2 el Mo mUEPS S5 98 T2 )%
R ESL E116H 719,

[¢}

. F#2IIs H ALH F4=

TECU+= A2 o Aol AZ2H A, e, 2
A, ] AR & S o w wdsla FHATEAE
HAHAolste] obdsl Am AwIb AHA s Sk

il
°]= CANZ 3} ECU(Information Electronic Control Unit)
2 9 A8 AU o] 8 AHg AR} 3 A7) stoke 5 9)
Al AAAZEO R A RE Agstal 2 4= lth

http://dx.doi.org/10.9728/dcs.2020.21.1.237

—
AR > =000

-. Database construct

| I-ECU Development @ & S
-. Server construct

Implement usmg TabletPC . ?

M T-ECU Development

-. Wire-Harness work

-. CAN Protocol Define

-. T-ECU Lab Test

-. Trouble Shouting in Dynamo
-. Trouble Shouting in forklift
-.1SO 26262 or ISO 61508

JE 1. XAt HE SR/
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Table 1. CAN Protocol Types & Contents

Types Total Length Contents

uiD1 0C FE CO 11 8 8 Bytes Shift State
ulb2 OCFE C1 11 8 8 Bytes Sensor State
uiD3 0C FE C2 11 8 8 Bytes Sensor Value
UiD4 0C FE C3 11 8 8 Bytes Pedal State
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Yo g AABIE o2 gt 755 5 A AR 7)ol & void ParsingPackets( String RecivePackets )
ool w4440 nekd dgeln TECUS] 7150l §) ¢ char inchh, inchl
agol= & wjwir} 74 o o]t
inchh = ReceivePackets.charAt(4);
o2 A Wl CAN AR 0.1 2 0ol 2 A7 4 5205 inchl = ReceivePackets.charAt(5);
of ¥ ARELS AJ=E A9 do|gul|o] el A7gEw, .
MySQLUIo 445 CAN A4 H.E AZjel 4] 418 4= QL= If{ inchh =C)
% PHP(Hypertext Preprocessor)= =185} PC7]4k <l {if(inchl = 0).
B4 % Q= o= sjue] mulely) el 918 5 UIDIParsing();
= atgick. 19 st E 104 geso] Axtem 4y else iffinchl ="1')
55 CAN 1.E 912 Fel= QElel A ZLE @ ool UIb2Parsing():
9 else if(inchl = 2')
UID3Parsing();
else if(inchl =="3')
< C @ F<2 8% | beadtreekr/tecu/tecu_display UIDA4Parsing();
Date ID Datas ;
2019-02-07 16:27:45|[0CFECO11/[0A00000000000000 }

2019-02-07 16:27:45||0CFEC211(j0000000000000000
2019-02-07 16:27:45||0CFEC111/|181A001004000000
2019-02-07 16:27:45||0CFEC211(j0000000000000000
2019-02-07 16:27:45||0CFEC211/j0000000000000000
2019-02-07 16:27:45||0CFEC211{j0000000000000000
2019-02-07 16:27:45||0CFEC111(|181A001004000000
2019-02-07 16:27:46||0CFEC211(/0000000000000000
2019-02-07 16:27:46||0CFEC211(/0000000000000000
2019-02-07 16:27:46||0CFECO11/|J0A00000000000000
2019-02-07 16:27:46||0CFEC011[|JOA00000000000000
2019-02-07 16:27:46||0CFEC111/|181A001004000000
2019-02-07 16:27:46||0CFEC011{|J0OA00000000000000
2019-02-07 16:27:46||0CFEC111[|181A001004000000
2019-02-07 16:27:46||0CFEC011{|J0A00000000000000
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Fig. 6. CAN Information Receive & Analysis Example.
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Table 2. CAN based Braking & Starting Mode

BIT Description State

Bit 7 Clutch Braking Ob : OFF 1b: ON

Bit 6 Service Braking Ob : OFF 1b : ON

Bit 5 Inching Braking Ob : OFF 1b : ON

Bit 4 Parking Braking Ob : OFF 1b : ON

Bit 3 TECU Parking Braking Ob : OFF 1b : ON

Bit 2 Clutch Brake Starting Ob : OFF 1b : ON

Bit 1 Normal Starting Ob : OFF 1b : ON

Bit 0 Inching Mode Ob : OFF 1b : ON
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Braking & Starting Status
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Fig. 8 . CAN based Forklift internal error state check
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ANTMI Forkfift Monitoring System
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Fig. 11. State-based Total Monitoring System
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Table 3. Fuel Saving Comparison Test
1. Compare 1 : A jit modell - 3.0 ton tubo
. . Fuel
No. weight time(sec.) consumption{cc)
1 3 ton Laden 597 521.73
2 3 ton Laden 598 510.23
3 3 ton Laden 607 530.93
4 3 ton Laden 608 487.90
5 3 ton Laden 597 510.15
AVERAGE 601.4 512.19
2. Compare 2 : A jit model2 - 3.0 ton
No. weight time(sec.) cc.
1 3 ton Laden 546 433.15
2 3 ton Laden 579 430.20
3 3 ton Laden 578 435.95
4 3 ton Laden 588 425.53
5 3 ton Laden 612 423.73
AVERAGE 580.6 429.71
3. It - 3.0 ton
No. weight time(sec.) cc.
1 3 ton Laden 591 383.20
2 3 ton Laden 604 364.85
3 3 ton Laden 601 358.18
4 3 ton Laden 597 344.05
5 3 ton Laden 607 350.90
AVERAGE 600 360.24
v.d E
e AR T8 el 715 & 4ol s ol
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