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Rapidly Spreading Logistics Robot Applications
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Abstract: Logistics industry still heavily relies on human labor in many field processes. However, robot
applications in logistics are rapidly increasing, encouraged by technological progresses in robotics and
cheaper robot solutions from competition between robot suppliers. Effectiveness of logistics automation
are higher productivity for cost reduction and increased process capabilities for better profit, which is
witnessed in many fields of logistics industry. In this paper, differences in logistics services — contract
logistics, parcel, and fulfillment — are addressed, and characteristics and issues in application of various
kinds of logistics robots such as AGV, AMR, ASRS, box/piece handling robots and robotic wearable
devices are discussed. The advantages from flexibility and scalability of logistics automation by robots

will benefit the future logistics business.

Keywords: Logistics Robot, Logistics Automation, AGV, AMR, Robot Box Handling, Robot Piece
Picking, Robotic Truck Unloading, Robotic Wearable Device
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[Fig. 2] Automatic sorting system with various destinations [Fig. 3] Spiral chutes and conveyors in parcel hub terminal



[Fig. 4] Unloading process, input boxes to sorter in parcel terminal
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[Table 1] Type of logistics robots

Lo Application
Type of system Application examples model
Pod" Transfer
AGV (Picking, Outbound) CL
Shuttle rack transfer | E-comm.
Transfer (Picking, Replenish)
Automation Order picking CL
AMR
transfer system E-comm
ASRS Grid transfer system | E-comm.
Box handling Palletlzfar CL
Handling De-palletizer E-comm
Piece Handling |Piece picking process| E-comm.
Unloading Unloading device P.D?
Others Worker Loading/Unloading cL
. . E-comm
Assistance Worker assistance PD

DPod : Shelves for picking goods, 2 Parcel Delivery service
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[Fig. 5] Pod transporting AGVs in fulfillment center
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[Fig. 6] Manual order picking process

[Fig. 7] Shuttlmg AGVs and hlgh rack system installed in large
scale fulfillment center

Eﬁ} TX]—“ F 23}3t 7 9ol = 01 xd—z;] ARE-E A1 QL 2 o]
tHFig. 6].

Pod o]5-8 AGV ] 75 AR A3 A2 ZAdlof sk
= Pod9] l'1017}2 5m XQE‘%‘M] HX] &=, 5327F 11 mol 3l
Foh= AT A5E 57 Ao 3ago] W FA)
it} o= 7Hﬁ3}7 | -'4511 nIZP(F3HE) S s | = SRk
A4 183 F7HAQ QIS)7}H 5 FrA] vl-go] A8 HT)

] AAGVE% O 2 A A EA <‘>_} }\]/\Eﬂo

7}4 % %01@/‘1, ES I Er‘ﬁx}oﬂ Az
A7 8 ASRS S} AR A 04317}z] xoP@ g 7F

= A~
AGV %%ﬂ%% %%_‘8} 1 , AGV ﬁ°ﬂ *Z‘—i 2ozl
o ?Eéoi%?%‘ol%ii%é ZE3L Qlol A el Bt
T Ut v v AGV7}
A5 o 2 37 iEﬂonl %1 o] 9173 A1 &

2]
ER o e E}H AGVE -2 AGVO|Ul[Fig. 8].



T2 Ay AEe] i A 218l AAlskE 20 kg o138t 7HE
M2 60 cmx60 cm FI=] A~ o] BX|qk B} Fef 3lE-o]
Froll A8l wHEolxl AlFE Atk AGY el = A8
HELYE Ego]7} gty o] 9lojA] {78 WL rEo
SHES gt 71E0] noloj et EAH e R A E
S2EE dAIEHEA =7 @7de] 33 AFAA 2§ st
/\}_gml— )\01/\1 _I_I_OJHJ,} =A] o] =2 o]x4 o] 011;} ]a]
T8 AGVE CL, Blul], LW E AR @7gol| A F 47
*l»%l‘nlﬂ Atk
QoA AFE AGVE 7|07 FH o= o] F thksi
=gtste] &8sk = A3 EF4d0] e AL gl o
g AGVE EFAIE ] #lololell A AGY 2F§&7tel] o
S, vhe W HEH e 7)ES BT 98 U A s o s
EFAIE S 2.E3817] Hol| 7l o] gl = Efdlo] A8 H = A
o] dnkAlo|t}. T1E xRk, 7| a1 A Auolo|of A &
of v]3l| FrAd T FrdAdo] w2 FH o R QA HE B
Aol A w2 A ghrks A ik

3.2.2 AMR

AMR (Autonomous Mobile Robot) H| A3} LIDAR 414 &

2--2-3F SLAM (Simultaneous Localization and Mapping) 7]&
2 T3] wldell AGVAH Q1A x2S A 3
7kl AAle] itk AGVE QR 3= =Rt skl 314
& uff 9052 Tl = 3]7d 3l HHH, AMR-S o] 2] &k Al| ko] §laL
&2 Aol 397} Bk st H7] witel] F2 g3t
A &8 7hs st 79 EE}E A}iAtet AGV7E S’ g1k
N A 2 = = o] Ak ol & A ek A
of7|to = 0]‘!‘01;(]"5: CL, FEHE Aol 2-8-37]of] uf
T AgetA whEo] ok mE o] A2 Aok 27)ol= 2t
Aoz g5t o= B Esio] Suhe thy AMRS
Felate] S :2101%% T 7] wiiZolth

AGV+= Pod ©]43, ME AGY, 28 AGV & UiHA o=
2k Gej7F 4 @ sk vhE, AMR2 AGY Rt EX A28
e ARS-E 3L Q)

LeAE biA f?ixc}ql*i% 97 Adasol 7
= tialoll, AMRO] T Wk E EAfstaL 7 o
Ao 7 o] EA7]aL, YT 7+ mit} S
s w7dskal thy 97 1A= Bl
< AtHFig. 9]. o el H3ked &5 A
ZHoY T e ew 74?4 o]% g5 [Fig. 105 o
ek 5 vheket Jele &8E 9\}\‘:} AR A4
7191 LogisticsIQo| A1+ ]177}7‘1E ol AGV7HH
Bo] A& AARE 2027\ 5B = AMR4 Agol o Bopd
Ao st ERAlE]ol| A o] AMRY} AGVS] 718

f

=

La
et
ofo
i)

2 Aol e 517 2vjolAe] 912k
AGVS} TR AV 2 713} ) g
o] Afal71ol, AGVe} o] 4 717
A QA7 AFE S 517 B3 A
AMR®] 28 53] 25iR)s} w39] o 3
A hﬁhﬂﬂAAﬂﬂ°4mdm4§'%F+ﬂﬂ%ﬂ
4 71l ol 2 2

nﬁ*:
mo(r -{>'
o
+

System) #d-5°l| U}E}
A, ol 3]9] ek 1
wofof = 54 o] sl ].

A=l O 8 RHo]F TR
2] SKU (Stock Keeping Unit,

ASRS[Flg 1=

=2 Px ] 0]——‘ FMS (Fleet Management
/‘é% | X7 a5 A=
B350 oS- ol Al

3.2.3 ASRS (Automated Storage and Retrieval System)

4ﬂﬂgqg»4 ¥Zo| AE3e
AR g3kl vk
& B ) Bao] 7het

¥ 57 Alo]E AGVZ}

Grid ASRS

[Fig. 11] Shuttle type ASRS and Grid type ASRS



392 =yos) w84 178 A45 (2022, 12)

o o Fasa, Wirel $40l5 UEES AGY
T o 2 o5 A7 7;3?%4 o3 AGV/} AU

]9l Al#| 2 KNAPP A}2] OSR shuttle A] *9101 Atk o] 1

HE T2 TR AGVE ol 5AIA BEE HAME 2)e
Ty ghesl,

T2 =3 ASRSE 0] B EEE S 2 %{P glo] 32k
A 1E)= P ujA|star, & H
S EES S AU RS A o}o:] w& %’—ﬂ*%a =)}
SIATE o5 MY MEel gk A1541Q1 AL A E &
A Bk sKu Sl Ae] S8 e = 9tk 12 =8 ASRS
o] thZ A2l A= AutoStore 2} Ocado 50| YT,

ol

33A;ETY =
= AR o] 7S sl Sa7 A} T shvbs e A
3ot
MSeo|g ubs BO 2]
e Rl I R 2101] e EaE %’4 JEPQ, A
L E = R I AR .
SHA| ek 917 2] &Lﬁﬂ g
7F Al H=dl, 1 5 deshal 2 A Sl |
H0] =2 ST Ak 2R ow thA|E o 7}3— 213}
[Fig. 12]. o]2] &t 37 sZ2A| 20 Abs8lE 8l st A
& 23] sito] 8 tE T

N
N,
o,
-’Fﬂ
s

X,

oZ:.&

= 2 1

)
00
rsL'
&
oY
Og(:t"
Ho

T2 R

331 A JAEY =R
e e O RERERERE
TS Lol S A B et
| E floll HAfshz Feetold 2RO vE 7tk
Box handling Piece handling
De-Palletizing Palletizing Piece plckmg

é\
&Y

h h Same volume",
Same volume”, Same volume”, Different volume?
Different volume® | Different volume®
Box and
Box Box 3)
Irregular shape
Difficulty medium | Difficulty medium Difficulty high

DSame volume box: A box has same W x D x H with volume
IDifferent volume box: A box has different W x D x H with volume
Irregular shape: every other shape except box (Ex. Pouch, Sack, etc.)

[Fig. 12] Difference between Box handling and Piece handling

[Fig. 13] De-palletizing robot with AGV buffer system

[Fig. 14] Dynamic stacking algorithm for random disposed boxes
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[Fig. 15] Palletizing robots supporting multiple destinations
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[Fig. 19] Robotic wearable device for parcel loading and
un-loading"*
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