Today, the development of the Internet and mobile technologies has a great influence on consumer
purchasing patterns. As online purchases using mobile devices increase, the delivery industry for
logistics delivery has also increased significantly. However, the working environment in the logistics
warehouse is still poor. To improve this, many companies have conducted a lot of research and
development on logistics robots, and various logistics robots have been operated. But, there are still
limitations to unmanned. In this paper, a variable focus function camera and RSS model used in
autonomous vehicles were derived to be suitable for AGVs. It was applied to the derived AGVs and

verified in terms of safety and accuracy, and valid result were obtained. It is expected that this
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study will contribute to the use of AGVs that can operate unmanned logistics warehouse.

Keywards. Autonomous Guide Vehicle, Variable Focus Function Camera, Vision Camera,

Responsibility Sensitive Safety, logistics warehouse

=AY 2021.10.08.

“/‘}%E"‘ : 2022.06.21.
AAGEY - 2022.06.24.

o]

EES R eWI R D) AU Wol S E S, (20014470)

T Corresponding Author: prettyOm@ajou.ac.kr

_68_



1. A&
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H AA B A Ao A3 7)e] WAL kgt Eokdll A3 A2 FdFES A Yk &
JEUlF mukd 7lso] T Fujart s L ES AYE & J=F stdon, At Fa
TR e BEutdS Z83 29l A 4% 44E HASH olEF
st 79 E2 o8 WHdA &/ 7l Mg Fxsta th(Bigne E. et al. 2005). ©]¢} A HT
COVID-19 AtEl & ]18te] 2kl Ful7t S7FstiA 7 &F vise 93 9] eFd= s
HAY. 28y EFAEHAA AYFS STUFSIAAT, S2AEe] 2220 @ 4L 44T Aol
(Jang and Kim 2020). 22252 44d &Y @4< /M A7, FEe BAsr] Aste] o
T dl o] ZE S TR F 9 I o Jolr}) o]J_X]‘—, Fa | ,q]/\ﬂ 7]_1}"3]_ %_/] 71%3} Z
2ES 283 7 =FAEHE 7Hsslth(Jang and Lee 2018). webA] &7/ =5
g o]FE FAT F oM, 84S FFT + ATH(Han et al. 2020). Figure 1
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Figure 1. Working environment using AGV in a logistics warehouse
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(Juntao, L. et al. 2015), &3 7l FF7|(ER)E &&3 EF olFol g = 2 =99 A% I3}
A, ML A & AASHY, B2 F85 B/ Avlx =909 B s AlASHA HKim, S-. et
al. 2016).

2l & Aol A A we 2RSS A FAS MAdst, AP B2EAe =017 A
3 2443 79l Aje AT =/ 22X =]o] wig S7HE AoE ridiEn. 2y 71E B F
2RE 7 A Z&strlde AV Ao mEA & =EddAE olEd FAE S5 As) A&
T AF At &8st 7MW 32t 7hv 2kl RSS(Responsibility Sensitive Safety) 282 &/ ©| 5259
el =2 WAsta, olgA WA 2] 3 ¢HAH AFEE 3T Zolt). Figure 2& A5
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Figure 2. Autonomous driving concept of AGVs and limitation of
existing system and our research scope
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Figure 3. A conceptual diagram of variable focus function

camera installed in AGV
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= T AT HAE AYE Table 20| 2345 AL, 7 HAlE 2RO S5} ofntEd &R/
25 7vte] £ 2 A3 1.5km/het A B ARl olF $EQl dkm/nE Zte A2 A9l o
3, 283 AXS EA Aol ABE 1m, 2m, 5m, 10m, 20m, 30m, 50m, 100m =2 7}A 3] AANE
AR F FEIA e o TR WHEAIIHE Table 39 YER AT

Table 2. Safe distance depending on response time

Response time [s] Safe distance [m]
0.01 0.64
0.05 0.73
0.10 0.85
0.15 0.97
0.20 1.10
0.25 1.24
0.30 1.37
0.35 1.52
0.40 1.67
0.45 1.82
0.50 1.98

Table 3. Required response time according to distance

Safe distance Response time [s]
[m] 1.5 km/h 4 km/h
0.63 0.16
1.03 0.51
1.84 1.26
10 2.76 2.15
20 4.07 3.43
30 5.07 4.42
50 6.66 6.00
100 9.59 8.92

4 EF o)52El RSS Ed 7% 7hd 37 shule Aee) P4

41 RSS Ed 7|8t 7Stz 7HHELE A 83t EF olFER dHA

Table 1914 Holx wig} Zo] 1m/s*9 7MH&EEE ZHe EF 2R 7t 7143 HY £5<
4km/he £EE olF& WA AAE A F, TESHA &1 HAEA AAD F A= AU 0.01%
(10ms) ] ¥H-&AIZHES 7Hd o 0.64 mol™, 0.5%9] ¥FSAIZES 714 o 1.98 mo|T}. Table 104 8] A=
7HR% Al £5F ol &3t d2 AFolB=E Thef o]F& AFetAY AR s AN e S5
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42 EF °olT=2H9 olF B BAAL BE=

Table 20014 1m/s*2] 7M3EEE 2t BEF ZHo] ojnfEe] EF ZHo &5 43X 1.5km/hY
L5 2 ol S 3w ERF EEol 1m AgolA TF glo] A =237 213 ok v A 0.63
22 AAEAT. 7M7) ghdleke] dHiolH M F7]= 0.08%0lH, it EEE HolHE @ o|F
A} BA8 1, AAste] WH S Wl 24 F33s d7bA A 05529 AHE 313 = o o &
Bl F&3] A A A AAL 7 AeS HERH L Aok Figure 45 A =& HlolH HE F
71k AA FH7A 285 AT T& 7IWMeE VM 32 iyt AXE ERF 250 FES 37
3ta, 2 S dgsts A4S A ES timeline 242 Yeith WA 7bA 32 7w s B8 o
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o Z3 A = o}Oia S EES st oA 7 stz gt G EE R oRE AREE
AA, ol FsteE AAS AXA Ao
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Figure 4. Timeline analysis for variable focus function camera installed AGV scenario
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