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all ‘Cheese’ (65,580)
filter

D Fast Delivery
| | Imported Product

category
All

Food
Silverware
Kitchen utensils
Home electronics digital
Household goods
View more

brands
Local Milk
Daily dairy
Cattle and trees
View more

scope

All stars
4 or more
3 or more
2 Or more
1 or more

Category [Cheese ~ |[ 2]

Gift Card
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login Sign Up Service center

My Orders Shopping Cart

S

65,586 results for ‘Cheese’

Related searc

hes: oliced cheese bal

string cheese butter pizza cheese cream cheese cheese stick
cubed cheese parmesan cheese

Sliced chees
100 pieces
5(88 won per 10

(1234

 Cheese, 859

(839)

' FREE Shipping

 Morning (Thursday)

REAL
GRATED
FARMESAN
52}

 Grated Parmesan

éTomorrow (Wed)

iMozzarella cheese,

e, 189, {1kg, 2 pieces
g) (103 won per 10 g)

i Tomorrow (Wed)

Gifpaststirg

Mozzarella cheese,

.1 piece {1kg, 1

i (85 won per 10g]
(389 won per 10g) Morning (Thursday)

(379)

FIG. 1B
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b per page

100 grams of cheddar
sliced cheese,
18 grams, 100 pieces
(73 won per 10 g)

Morning (Thursday)

FREE Shipping
1.30 kg of string
cheese

Morning (Thursday)

(337)
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Favorites Application . login  Sign Up Service centeré

My Account Shopping Cart

Shipments Fast Shipments Christmas Gold deals Regular delivery Events / Coupons Planned Exnibition

Gift Cards
Home > Food > Dally products / ice cream > Cheese > Fresh cheese > Mozzarella

mozzarella cheese
285 Reviews
20,000 won

FREE Shipping
Tomorrow (Wed) 11/28 Arrival Guarantee

Weight per piece x Quantity : 1kg x 2 pieces
Add to cart

Country of origin: See product description
Shelf Life: 2019-11-04

Total quantity: 2
Cheese form: crushed (powder)

ltem Number: 23532 - 3432551

Chunlk"oé’to Chili sauce, Hot Séuce

' Rosé spaghetti
 sauce, 6009, 2. Pasta... Sacon and Mushroom 29oml, 1 2,340 won g3 |
| Cream Pasta Sauce ;
6500 wona3= 3,800 won B 4,870 wor 2,370 won (66 won per 10m) |
(54 won per 10g) (86 won per 10g) (285 won per 10g) (108 won p e% (80 won per 10ml) (245) |
' 3.721) (545 (1.330) 3 103 (2 552)

Product Details_ Reviews (285) ‘Contact Us Shipping & Returns

. Reqmred notatlon mformatlon
Type offood  Natural cheese /frozen products Producers and Cheese Corp. / Republic of Korea

Locations
Date of Shelf Life: Products Capacity (weight),
' manufacture,  manufactured on or after quantity by 1kg, 2 pieces
- shelf life or November 04, 2019 . packing unit
 quality Manufactured goods after
' maintenance  May 19, 2018
Ingredients and Content reference nutrient None

FIG. 1C



WO 2020/212790 PCT/1IB2020/0353050
4/11

11/28/2018 Shopping Cart

i General Purchasing (1) | Periodic Delivery (0)

k7] Select All Product Information item Amount shipping fee

Rocket shipping products free shipping

| Al Mozzarella cheese, 1kg, 2 pieces
S & 194 ;' Tomorrow (Thursday) 11/29
| { Arival guarantee (order before 12 pm)

20,510 won

Even if you add other rocket shipping products, free shipping availeble | shipping Free Order amount

$20.00

f] Select All (1/1) | Delete all || sold out / discontinued products clear aII" l'itret amnt'

| Continue shopping | '

Customers who bought this product also purchased

REAL
GRATED

Rose spaghetti sauce, Napoli Chunky Tomato Grated Parmesan Bacon and Mushroom Cream
600g, 2 pieces Pasta sauce, cheese, Pasta Sauce,

6,900 won 3,800 won 6,460 won 4,870 won

(54 won per 10g) (86 won per 10g) (285 won per 10g] (108 won per 10g)

FIG. 1D
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Order / Payment Sshopping Cart> Order Payment> Order Completion

Buyer Information
Nelme

e-mall

Mobile Phone 0123456789 [}
Number

Recipient information Change shipping address

name (default shipping)
Shipping address
Contact
gggazg Front door
Shipping 1 out of 1
Tomorrow (Thursday) 11/29 arrival guarantee
Mozzarella cheese, 1kg, 2 pieces 1 quantity / free shipping Fast"liﬁery

Billing Information
Total product price  $20.00

discount coupon () No applicable discount coupons available.
shipping fee ()
MyCash O
Total payment amount  $20.00 - MyCash to be credited $0.40

Payment Method @R Rocket Transfer g?%dffm'! O Rocket credit/check card ~ OCredit/Check Card
O Cellphone OBank transfer (virtual account)

Select bank \Selec:tion 7‘

D | agree to use future payments with the selected payment method (Selection)

Cash receipts
[ ] Apply for cash receipt

*A cash recelpt will be 1ssued for the amount of cash deposited at the time of settlement of cash.

| have confirmed the order above and agree to the payment.
N

Place Order

FIG. 1E



WO 2020/212790 PCT/1IB2020/0353050
6/11

—- — .._ .. ._..

. mar FrRFTRW I rrRrTRFFRET FREFERTINT FEFY FIF T R Y S F RO T 3 ma mar

B P

Inboun:' /one Buffer  Drop Picking Zone Packing Zone Hub Camp Zone
203 Lone 7ong 209 211 Zone 215
200 907 213

FIG. 2



WO 2020/212790 PCT/1IB2020/0353050
7/11

302
. : o

Batch Job Prediction ____i__,_,_,_,_,_,_,_,_,_,_ _______ e
| Density Algorithm

Bporetd sobwgpedtento | T
nicking speed |+ | Active Zonetypes & Shipments
o Sefely stock o guarantee no 005 oelection

* N:balch ob neeckc s Creats batch s e 20e ynes by
selected shipments

1

Data from D

lpments
it

3o

KN - 1dentify dense area
¢ |ocations

_. pre——
+ Bath Nex sze: IS | | Seectirst tipmen :

o Shipments Thresholdt: T
o Dalabase

309

' Output '
b Created
| batches

Gradient descent algonthm '

» Calculatepicking distanceincreasedyer unit
o oelect the shipmentwith minimumpicking 1

dstance :
e Upcate batch job needed: N=N-n

111111111111111111111111111111111111
111111111111111111111111111111111111111

distance of each location pairs
e Slore all shortest distance In 4
matrix(DM) and using directy




PCT/1IB2020/0353050

WO 2020/212790

8/11

CRE RECAE BL FR_RN AP SR BT SR _NE_ BRE -BF _RE_NE_FE_B¥ SR BT B¥ NE_FA_ RN AN _E3 BN JFF_EE_ NN WY _S¥ A§ N}

C e aRR A ARy A el . A Sl . il O kit Kt Ry N Alglely . A algleh A ik il W Gl Gkl . Nk A Rkl N G A il W hiph W Shbls G Sl A . Ak A il g% pphlpl el ppihd B il G iy g ..

S
-

..... et Al - W :
o - ol g A i e e g g g

T o T el o ol i A e T T A e ol i ol ol o il
B e T e e T i

" — = S - —— o — o e g™ ol - -
e e e e S e e

— e
T T e o e o T T e ol ™ e o T T o il
L L R g
o T e T e T g e gl i — e -
- - e e L L o

L A A o Syt S

- - - E
- SRS R IS G W
e A e ———— - -
- -_1..._......_-....\__-._|._-.....'-_l_..lf..l-l“lr H s N
- .._-.-||..|...1_..1.I|.|...l...1..._ll.-.l.-l..1..\_._.- k .

g i B,

- e e - b e - - e P g e e
i .I..'.“..l...l e e g e .l...l.“.'..l.-_ S e o e e d Bl o bl e e e e P e ! M .I-l..“..‘.% .I...l.l_-‘_.l..-..‘r.l_l_-_.nlﬂ.-...l.lnl. . H‘%h%.‘uﬂ“a\.‘“.‘;ﬂ“i.‘“.‘hﬂ -
rrim s re e s s e r O TR m N ‘o - R A g R L b . N R oy .. o T e g e I M N e I
o = ——— e ——— = .l ol e i " ki i - g . L o e e = g =l
: L..tllrl.l.ﬁlul..lrtl\._nhl..ﬂa__......ﬂﬁtp..w “..._1-_..__. - -._..._UF.JU-I\H Ll:._.__._..ll.-ll..lq._.-.HL..rh.!.-.._nl..ﬁ..llﬂ. iy . : : o = il ey 3 o g i et g i gl i gl i gt i g g
[ S o pr ] o i it e o A A 2l i i P e a af - . . -l o . i - PR Ryt eI e T e
L e e A . & T . e e - =l | R SR - o R e Tt r LR T r ey oy
e R RN N . o A . L gt . . 3 ..1_ o R .\i..l...l_.-...lhhll._i.l_ulLl -_e
e R S e e g g —m Ve A b e r w  mrt w at  w wF — — w [INLTR A N . ! L’ — b e - ......._ll_u.ll1.-r o e
: .._.__..-...n.l.....i.-_......l.__. P wE ey, =t ) - ;- e i e e T e Jﬁ. - : pers A g e - i - S - i Vg i A eyt
P i il e : s e L . . Pl . _—— . . L. . . i _ . .
A A e e o i g g S u g e i e o g N . AP e e R o B o M o gl e P o | il e o o g _ g g g i g e g - i gl

) T R g e = ol mi - b o Sk eyt - o
ek - - Pl R .U....._...l..v._._ I..U.... .I.Hl...l

b - - l...lq..u. I|I.|.|lq1.l.. L e Y o .“-lllﬂ

ot m_v.{.....__.. T S B N T I Fry . T T o T T f [

[ T R e e R T e T F R [ - e ot | - - m Tt a g e N e L. ot A ow ra h wlara ar A
. g T o g o = i T — e e R

- wisicuiminiEiEin friieis

o T = o — i — i —
P — ]

- ..I..l-._-_..ul. ur1..‘.1- e o T By e gl e ol

- u_-.h“.l ..-.-“J.l.._-.._.-l... S ...‘..“.1..‘. ..l_._“..l..‘ -

el S ke e s I!\.._.r.r.._..l-...__._ - e e ot e g e iy
...\.l-....-___._-.t..rl.\.-...-. .___.“:l\. o e e e g ....__.l. F)

Tl o ] = g ol R i gl g . 'l e g i T e =g

e o — —ar a B e e T e
- o ! e o e agr i

o B e o e e o

R R G TR BN U ELES I )

e I S S I S o ol e i L
1.t..__..-_...-_....-._-.._-.i_\.i..-..t.i.l;r.am.u\.r:i.\i.l.. _.__......_..-_ o
e et gl R e T Rl i P el S R o e et o | L O o

- - g e

-
-

B L
-t Wk U A e e ot R
= .
s

o e .la.‘.u.r.. ol . - o

R~ A n ol ..l.._...ll-_..._t_...iu\\?t;_. ; .L.i..__.-_.._....ut._..-....it
i P R L A e U I R Sl S S N SR e SR e g i S
- - o = g e mne g sk o o sk o g g e .r.-_IL_..rurI-_.-L. b .. N - .. - e [P .._l.r-......-...l..l.
F N a= ln.l“u.ln....\.‘:‘.-ail.lhn..q‘..\.l M _r - hi.ll...u. A 1 o e - a o .I...-.._-_.l.l.-_.. - -

ol R e - - o S A L A kAl o M L . . e - g il r
PN o o P air g o ar . - e T L e . A H - - i _pr
Y - o - - O - i) N i W -
o w at arae aara o ..f.......\..l. - - H...‘.”.-.I - .-l-.-l_..-.ll.._lu.l.\." .l.f.‘..l.l..l..l“ - ....ll.!.[.ll-..-ll._. o — . - - .J.\....I..l..l R e )

A - e
. - e .-...-u..__-.u“..“". - Al

- - - e y ] B
e g g g g g g g
T A A P e e g - W g it g g
P R R R O N o L N e

e o e e T . r .
_m.._._._n...........\“.\ ._..._...\...ﬁ .._....._....1-.....h.l.. o ..l.._._\....._l...-."“ .-....._-ﬁ .
B o o e e ol st o
g e e R g N R Y

" L-.. =y t___.._...n._......._.“.....-....... ._..“uﬁ s ey
"S- TR . e t....._.__......_..n._,. .

] A o g e
e e e e e
.._l.r......"._:....l...l...-_rar.____..hlrl.lnl-_...
F FEF Fr FE Oy ol

- ,...-,......._l...,.._. e 4

e TR

; .H....p..._w.r....\ TR e e

. - - W o g e g pit W
Py Iy r ey yrra ey sy Ear )

- - i Er - a - LT - o ar P -, - £ A i ol g 8 L Lol ol A i ol Ot pl it g N . . . -
el g g il g gl g g g el g gl " Sl T e e o e o e e e e i o o e B g g g e g o e P e g g g e g gy e g o e e O
-n-.____."..._.-.-.. g ..l.,.u.l.w...\..._...-:. -y
- s e A__.._-_...__.....l....._.l-..-.._ - oy
- F ..l_-_..H._...I...-i..“...I ..l_l.“.l...h -

.‘.hl’....

e e A A L A S L
! e T e R R e R W

A T S e L A L
. h‘.‘n‘n‘.‘.‘il‘.ﬁ..‘..‘.l‘...‘..‘i.‘..‘il‘.‘.‘i.‘l‘..‘..‘.l‘.

. H‘.‘l‘. o O i E i - o

L g ot o gl i i el e gt e e g e e g o G g o g e o g e g g o v\....l.n.u-.__......_n.k..... - .
i -r..lu_.."...._l..._... I N g R - . o .._-.....-.....__-..._-_..._-__r - L.l.,...___......_-..._l..l_._ . ..._-_“l. .

F L ar

Fulfillment Center 405
407

At i I P e A e o i i T A A ;3 e ..._-“lr.....__n............ S i Bl Ryl it Rk § .“.l.r.l...“..llrl...l. o P o a .-......-...1.ll.i...1“.l|..1-._.l.. .Iph ...q..!ﬁ...l..!.l.__u . - lrta.\\lrlf-\\“l&\llln.hnl.hrll.lhq\ ' ™ ot ™
| T AT A i A L i i T g T T A I A g T g ) g R = e T g o La g i %1 - |I.H-__1..|.1I.1 Ll%hl“\!lf\.u\- .lJlL.-.--..ll...l-.l
A e St e g e o . Iy g L e g e e e | sl sty iy gl B e it e Lk e gl .m = - ypitger a gl ol e gl
il Ty ‘hlhl‘lhl-r\ll‘klﬂlﬂllhtllh.‘ll\m ] Iﬁ“hﬁ“‘hﬁhhmﬂlﬂm;m e W o W e e B e e g e i - g g ] Hhtﬂhh‘hhﬁhhh&h&
-, o - - - i - - = ™ e = ] Tl e e R F L T gl AP e e ) il gl = gl o o It 8 [ o i B i A AT M e i O T e - o - o - - i -

B e A R et A o A e Rt e e e e e e T Ry - L S e e ol e e el = ol Sl
P i T g \.l‘u].‘..l.lr.nﬂ.l!tlll.nh.i..\.“llllﬂ\ l-“u._l.lhl.. e oy e L N lll.i_“..l.. s . “‘.hll Imlnllh.‘. L o o o . |-...1...1...“|-1 o o l\‘.n‘.illlll‘u‘.\.‘klnﬁl!.\.l!l‘t\t“ll&!.h‘.
h..\“ul.'..l.l..ll...l...l..lrh..l...l.“_..n.-..l..“.l.li.l.l.-l..-ﬂ.l..l.lul fi...l.%:!.u“‘..l‘.”“tqh. - . |-|.._.-".\1..-|.LI . 11..-.|.|..1...I.u.l.||.|.l..|l.||.|".lq.|”|.1_".|...|hn..l. R - o i - . ..llllLI T N L P L B L A Y F g i A e e
o e f et o e r - - o = - - . L..m.l\ - ) A TN S R R TR AR AT B T P e P R i ] ' .‘.I.J.‘.!“.-ll\. - L R T R ] -
PR T T e T ..l..l..,...ll.."..l....__l_n..l..l..\-. I.HL.J.. .l.l.hj-l“..l. o e e T ] “.l..luL “““l“i‘!“h‘h“‘\“*“l‘u‘ ) “.l. = -1. ; an . .l-..".. R e ll“.l.."-l-“...!hl”““-. - .ll".!.

N S Y R I Sy S NS N g W L e e - g Jeo o g L g R e et e b ot - A . e It gl e L o e T ot i g b Tt o e

- g - - - o |-|..-1‘.1...1|-_..__-___....1...-.._.l A S g o o e e e T e o e ] g R g e L . ' ..1L.1. ..-.......-_.1_1.1. - ..L-.I-..l.....nﬂl-._-ll...l e T

R e o i e ...._.....___.-_.1..-.7 i L _-H..._...-.ﬂ.-\.l._l..-_..l-... ...___-......._....___..H”.L....._-..L..-... o i o . W g g B e e g e A - N o L.........._____un.._....._.... i -r_“...-. e’

A e e e e e . I e e e k- Qi - o e g g e

v

/
el Confrol Server

40

Batch Jobs

Y ] ey peyeae——]

R i e el W v vl e e e iy W bl W PR e oo @ e e 9 el W e e e G oy s m v e W

Gontrol Server

FIG. 4



PCT/1IB2020/0353050

WO 2020/212790

9/11

Batch Visualization Tool

il

510

l_..- |l-.l..._-. I..-...‘-..l.l I._-..l.

.ll‘. .‘.lllll.‘l.‘.ll.llk.

“‘E‘l‘h.‘.\
l - j

.ll.l‘...‘ull.ll.l:l-\.ll.lnl.\.

kg e b g e,

__.q.-ll. - .1.1.__.... .1._.1.1[...._1._..1 ol o |1.__

=
.1-.1. - £
.l.-q.‘.tr.l.l‘.‘-h.l.‘.lnl.l...‘.lhl.l‘.‘.l.h'.‘.l.\
inl“\l\r ni....r.l..l!.\.u?.l.i‘..-lr}l..l!l-.._}llil.-l-LL.-
nra\m B S S,

o [ ¥

R ] .-h__.--...lu.-..lnl__.“-..l. .I....I..l‘l-.......l-..l.ll.ll..l..l.h' E
w r
\lﬁ I...l.ﬁl-.“.‘- Iltk.‘lil.‘.\#liuln.xprlﬂ..ll\-lln L
..-.l-ll_l.._..._-.l L1..|I|-ML1. o s .-.1I-|....l.l1.l1l.l-.-

[ [
“I...l....l...l.' .ﬂ_...-....l..l..l ..I“I..l. .l....I...l“ ..._....I..I .ln.llu-._...l..l.u.| .I..I.l-
- L .

-_-. L o

‘ll...!u-__...-. m.l. “..l.-ll_-.l.l. .I-..‘L.'.l....l...
-
||_“|. . |-ll.l|.1..-l|-llqlln.l||-lr..l..-|l1-|qlr.__..ll..l1|].h
““ ..
|\-u.|||..l_|.l|._1._-.l L .ui.l,l..-l..il..-l_l.l..-l.lnu.llr.lm_

- - .

-_-.lnl- > e e M.l-.lll...l“l.'
]

o

PPy ;.t.iu!t\“i.l.l‘l..\“.l\u-‘t\.\umkt..\;.
o ’ ]

] g o g o gl gl ..l..l..-lLln .I....I..-.‘-Ll. g A ]

.‘r

g o g -\.\.ill.l........lll“l-‘hn

...-l\l..]ll. .I_..I....._._LI. ..l._l.l...-lll. ........I..-.‘-LI. F o N

g e .“-..l...l...l....l\. .l_..l...l..l...l-...l...l..'.l...l..l-

-
.l..._l..l..l...l..l. ..l.ll.-.l_..l.. .l..l..l..-l. F .l_.-_

.\-ll...l.u‘. l_..l.\
- o -

‘

\\LI Frr ._...._....I - .I..t......l..l. e awy
ot

J .l...ﬂ.ll.trl...n..t -..||-“l..|1|-.1.|..l=‘ ...1..1..._|I-|l-...l..l..l.|l.|.\
- v-‘\--...-..\l ..ILI“I.I o am . .l._l..I..l.l...!..-_...\._ hhhhh “

5@2: o4

01

- .II.'L-'.!...‘“ "L

++++++++++++++++++++++++++++++++++++++++++++++++++

ol

Store all
shortest
distange pairs

Stance(a,h) »

Ay et . ... - ChE
\\;ﬂ!\u.a“\....-_ulut.ﬂ\..\l ﬁ\iﬁ\ﬂlun..“ﬂ\“ﬂnh\h\.\u_ v

. |u.r..___ﬂLn|H1H.n|H.q..1..__.
ol
1-“.‘1._.‘“....«...\ .___._u_.

—r

: H..ﬁ.u.“."._.nﬁ....._...h__......-u_.......u.. .._

i h..ﬁﬂu...ﬂ...ﬁh\kna Lu\.._.n.h..un_.ura

ST Ha_ﬁ_.uﬂﬁau._ ...t“.n..nﬂ..ua..__.__..._ﬂﬂﬂ___nx
e e A Mt
......._nu.h.ﬁ..u..n_-n._n..u -n.unhu:ua...!unuu...u-nﬁ...ﬂ

.._____...ﬂ....q.. L-.u_._.-....._."... ..-.u.u.ﬂ.__... %ﬁ%tiw.\uﬁ\
M.-...._.-..,.u..._.rﬁ........._,h.._....ﬂﬂ..\
uh%.,ﬂﬁ
n.___.h.nn-...u___..,n._...u..... G
.__ﬂ..-..n.d__....q R “.1“1...................1.“..\._..-...\....1
A |-_...._.I..._u.u\.1..."..-ﬂlﬂn1 lln\..ﬂ\.._._l.ﬂ.ﬁll....l_-..‘.l.ﬂ.[h..\

._.....__.___.._..

g s ouneraes oy
e . e e e o

e e i e T a  F l

T o e e e e
i o ;Ln,\nhuhﬁ\!t\h.fﬁ\.u\
o e e e T T e e e
e o o Ry
T ey T o i g e e 2
e = i \iﬂn..mﬂ..ﬁ...u..r.m..n..h...ﬂunm

S T L, W A A,
o e T e W g e o g o o
\H.\nﬁw\nnn.q e Py P

| R e e R e A B K T e

H....H....\.ﬂ..i__.".nﬂum......_ l..-.u..u..._uq..x.. ...u..n.__n...h. i

? ﬁh\}xusu...um..u.u]...q ..__,un.u....h_.q....w.__.u,u.u.\....,.. 3
A e S o e

e e e o e
e %ﬁiﬂ\hﬂﬁhﬂ\hﬁ

T et = Sl et o Xl
el lﬂu.ﬂ..ﬂ..l. .u.u___ _....un_.._...u...w.___..w e .n_.n\

H.."..._..q.-._._Hnm......_..T....."ﬁ....\.h.”.ulHu__ '

._.._..n.......\.._.-_..___.m..._nn___._l_nn..!lu..., B

W P S T

e = i

S A
e .

SRR,
A

+ ..u.ﬁ.._u.ﬁ-.uri.l.ﬂ._ﬂnr_._.l\\.

B )
= hh.lﬂ“r\..lﬂ-\hﬁ\ﬂl‘uhun.m\
EE L e .

ﬂwl..ﬂ,...\..nfauﬁ... S
e e
I
QT et e

b o o [ e
[l o A

T i R

o s et o g P
W e
._.__.,.__.__1 e T

Eﬁhﬁ\%ﬁﬂ\uﬂ:ﬂ;ﬂ\%
e e

- .....h._.H...._..._...__..._-__,..h..t..\‘.

S e s
I .._.lu.l,.-.._uu.hhkhlﬂumi o |1...mi.. o

e a.__......_.u-u..n_.n_..l...m_
-._r-n.\dt.;h\\n\a-.;h\\lhﬁt

aﬁwﬁﬁ
e

%\E\\R
e

hﬂ.ﬂ\%s%nﬁﬂ.ﬁ%h\
P o o aF o i
..un.__.-,__.__.._____,nm_....u_.._..u_.h.n.. R i )
L o

ol A e ,..L_q,.n_._..._n.ﬂ.. ..n_.u..,...\u.. .u__.ﬂ._.....__..uh\
\hﬁ\\uﬂ\\n\n\n\h‘hﬁq\ﬂ.

it A,

L e

R et e
Wl o e T S e e e

e e W R

| S S e

B e

| e o ey
i ’ - i

LR
t\\l.\t.s.ﬂ!:-\\l.!?h._\\l :

W e e e

qqqqq o
T

e T e e

e
\1.1._.u.|.-|u_.n..L_.m.n..||...u|u1.-__mrH.

e e
g\nﬁﬁu .

i o
e r e e

am as mr

._1..1_. - I._.u.uull..ull..li.l

H.u..w....ﬁﬂunﬁ._.ﬁ.ﬂuu.ﬁ....ﬁ.\

|| A g

B e e

BN e e e
o B A Pyl

IS o A o T
| ottt = e e

%&ﬁ\u\hﬂ.ﬁ;ﬁh\hﬂh\ .

on pair (a,b)

Locat

Layout drawing

H“_.l..__m
o A
oDy =
nr
Eﬁu
M &2
WY

FIG. 5



PCT/1IB2020/0353050

h.._l..l.ﬁnl.h.t.l.\.l.-..umt..lnl..lt.”l”.ihh.h..‘.

FEEEFEEEFEETFEE
A e
P PN
g
._1\...._1.__\ o g
ot el i
, hihxh.i..r.r_tr.wﬁhh\h

o o g
.i._i.nl._l.“l.‘.l...u..\..u.h_.—‘..u...r..\..l.

.W.T.T.u.t“q._.-._.-..__whlqh.mhh_.
[T g, /S i S
rrEEEIN NS RO P

.lﬂ.l........l.l.l“.l“.:..._-...n 1__-. = .t....ﬂ..ﬂ“

et e e e B e e ..1...__1...1 o

K KDE L FEFFSFBEF FFEE

SR 4

ol el ool e

rr ..Fq.i.l;.q.....-....-....-..l_._.

”“ ..-._—.....l..-“l...-.t..l..-“.-...ﬁlph
- LI LI LI LR ] o ..1.-1..-...--..-. -

Fr IV I rIS Y
oy u.“l.l.__l.__.&“l.l“l. .

el o B ..lLl...l.LlL.P.l_.Ll.|I.L_..|].|L_

o .\........_....._....l....._...._....._....._....l...
.‘I. .-\ = .-L-“l..l o

.!..l.i..!..l...l..l.l..l...r...!...‘ﬁ.\..!._.
._._.._-_‘ ....._1\.!“1._-.__...\!“1.1._-__._._..1_“_15.“_1.
[P e ..-..._uu_.
o A T g
rpedpitnsiads

B r i owmww w B .._..Li..h‘.l.“l..}..l....-—“__.\.t...‘
. EaaC ol o e bl o . o A
PE AT P P ET Y FF,

¥ ﬂ.wti\\h.h..ﬂ&.iuﬁ;_____.&h.#.r. Al

10/11

o g ol gl A o A
L

k‘
ol

o g = g o

.____..._....____.____.._...__....._...______q

L.L.L.H.Lq..ﬁ.ﬁ.h...qﬁlr.ﬁ..q..
L, o o
o o of ...-..-.._rl..___.l.l”...-....l....ﬂ
L Al bt alal

o
FAF TP FE
.!:h.l.lui-ll”...lu.l.lh.-.l..l-.ll.l:l.l_. ?

o o A g o o i A
.\..‘..._...._..“........_..._l..._...._...“............
R Y P Y
._.._1......1‘..-..-.1.!..-.. ..lr.t.l..-. -
e W e
.....__\....._...I..-...-.l.-...ﬁl..l..ll.l.il_.l. l.._i.l_
WA A A K W
.\...‘...._....._...“”..._. .._‘..._....._...“...l...\...\_ ._..........___‘H.r..u.-u_.
o o st
r.i.r.w.lu..ﬁi....r.l.iT.l.t..b:b;n.

- .1\....1..\ o g

WO 2020/212790

..I..l._!..l...-. .l.-t..l..ﬁ ’ L.—...I..l. ot g .lr......-. - .I...ﬂ.l.h|1
__“........__.1. ......._._W.H_T_L...__..-..__. ....“..1.1..-___ ....“_,__.__...r.._ rﬂﬁ..n. el
VR PP R SR PRI PR N R PR VR

il it v el i’ vl ik it i ol e
T ol e Por e I H\\t&-ﬁ#\n;.m-\ o g
"k r d S 3 d SR PP Frd P Faw v rdras

A g .\.“\.rm.....l.._....rq..\..\\..hﬂ.h. P
o d ._.....1._-._1.\_—..1.-.._1 e .__..\._1._-1_ - ._1._1.....1.1.
FPIFRFF] FTFTLIFTFHNHHH.T_T.T..M&H.!!
Purur _—1.1._‘ rrar Lo, o ......_nr...._...“__
\.l..i...‘..l. i wd i radr e b Fr e Py
PRI BN PR T Iy R r,
“._1 Fy I.“.!.I...._ \..I.l.. .I.—...-..-_. I.t..l..._-.-_‘__-.l..-...w.. _1...|...-._

tr st r e el p e el S I Ry R

i aill i .i_-_..r.l-_i.i.u..-.._L‘L.Lht.tWi...-.w.iTil
“.I..l.“..-..l...-l .l.\l..-..l..._l ...1[..11.!1. " g ‘"‘..I. .I.-Jﬂl..n.._-.ll..“

o e st gl B o i P o e e L.-...i..i..\...-ﬁ._-..\..l

A FFFE RN EIYS rFEF ..‘.ﬁ.‘.‘1.‘.‘ £ F
ﬁy“wnﬂrm nﬂrﬂahwvu n“ru?nunAmru.
-,

_._...-.L...H..FHL.ii.i.inu.i.n..-.i\.i...“..i.\..i.....i._n.i,.h
“.__.n.-.“.u.h.u.“l..l“.il.hn_ u.—....l.i“.-.l.t..l. “.l..#.l.l,_“l...__l..ﬁu

AT T T I P I Iy
m.n.nu__\__...-.._u_.!.l.!.-._ .\“I-ﬂﬁ\“h.l“ﬁl.“l.h\hl. .l...-.“.l..-._

T...”_....\._‘___..k....._._..k...._._‘_....._....._...

L e

: ..-...-t Iy ..-.r_“_.........-..h...-...u... :
_1..1...____‘_-...11..1..-._ ..-__‘..1.._“1.1“.11“.-..1___ .\H.ﬂ“qim.\h..qﬁh
r FrrFrFyry .1—1..1.-...... A ol

Y PR P R - S R S

L Y .q. A i i A o T gl o

tl.l..ﬂl..\.ﬂ l1|l|._r..1 LaL al el o i ] ..1..1...‘_...1 ..1.._-..1....-_

.|l||111...1.1|1l._{1.”.1.”1. g T T ll___lll r ll._|l|.11 .
m&*ﬂ hw‘ﬁhmwﬁﬁiﬁﬂ

.1“.1.___.1....\..1...1____.....1..._...1.1__._'.1...1.

#* =y ...___..._n_..___..._..n_...._....__..\.._..__...._...._\ g .\._-_..._1..._1
‘ii i__._h:.. .ﬁ.ﬁ.&\#\t\”\.l\h‘.kﬁ.ﬁ“ .
Fof o g o o o o i Fa
n.iﬂ#&nmﬁhﬁ& Pl o A g e hH
-

o wwa .___.k...k....... l.__...........l.._-..-.‘.l.“l.._._.l. -

rrrrd
WA NS o S W g L
imr.h\____”k... T, 11\;1;\.\“\..1.\"\“.\..‘_ .._....“"..._.... ._......_....ﬁ...._....

0 W o i i o iy

g -y
“..I..__...m.m..m.“..l..m.._-.i.m“..l..ﬁ.i ....“..-”..1.% ....“.____..1 i o
- rl

.l“.l_.-_l..l..l..l...l..-l..l..l.l..l .‘.‘.‘.ﬁh‘.‘.k“‘ e

g g o i g g g g i .l-.l..-..l. \..l..-..
ol el dr ot

uh.-..h.-.\....\f.\.h\t..\.\h.t L

A i g o o

¥ Py

i e _a a

e e A

- -l-‘-..‘-h—-u‘--ﬂ.
A P o i

.hp.m\.h.‘-.h.h\.h.\.h.h.u_.h.\\h. FF
.1 F o g g .1 "
ry rrr o

o -____. I...-_..ﬂ

i P ot P

..._..-..1..1...1...-...._.
ot i e .

o .wnra..t._\,_..ﬂ..._“hﬂ

ol Aoty o i si.

.\“L...t-_..-....__......
P N
L .!.b.l.‘_

iy iy i’

‘I.i'i.l.l.-.l.

L Fr i x e
A A
pd L.\.“h.\“.“.%.\..‘.\...\.\
...___...__.__._._____.._._._.__._..._.__...__

C R A L

wrzprsrnpri
1__-. ol I.“-.;v o o o,
i e o i F

-.-...-...1_.-...1_.-..-..1_.1..-. ..-..1_.-..'. h.m!.\.\..l.i.t..ﬁ

Hrrirr et drctsserts B

.\.._t..-..._...t__n..\u_h.\.x.!ﬂ___._n...a A A f

R i

B

il Fr .-..1.-__......\”.....

-

i u_._l. ’
- -t

..__.-._1\1._11.._1._..

- .l-...l..n_.b.
..._ﬁ..-h_..-_.nh_

.l.l..l..t..-.“u.... ol

) ..l.l.”.l-.._.

e e
ey

A S o A A g A A g T

Ay e grdiery
\xﬂ?k\tﬁ%kh oot o

L
‘l.l..t_.l. \...I..L.

L1.....l|..k_..1.-...-__...1.-__-_..1.-. ..T..I.-__-_..-..\L-_.Lll.-_

b el e B i

mmmum-IWVt

+ i i A als

Ry e . -
g
ot
I
.1“._..“"..1.1_.1
ot T ot g o el T e

wrwdodrs rbad e Frs

..____...1.1._...._...__...._....._._..._....\ L “\ﬂ\“““ﬁ““““\“\l\t

ry ..._._.t._.._._...__. Ly

FFFFrrrr

TrEFFrrrr

ts in batch

B A Candidates

FFYFFrYF
“.._...“..._...“.._...\.\.

iy e

o gt o

Hr b e e S e
A o e F e e ok el ol el i ol el il o ol ol B

FEFFEFFFIY -
..._..uk,_.w.u.x._n :

g rs e ee g
i e \\h‘. ‘\.\h___ :
.\L\..-...\...t.\..:th...\u?.\..\_..-..-!.b..-. r
g g

Fr .1“....1..—..1 .-.1__1.
o aP o o P

..1..1.1..1‘._..1..1.1..1,..-..1.....

‘.‘.‘L.‘k‘

W o

R e
Ry IF YY)
e
i

A

i kB

® Un

® Units in batch
A Candidates
FIG. 6

p—

o g o ol

.-..t_.-...n‘_-...-.l__ ..r._r..-. ..1..1_.1_.1...-_-..1.1

.-1_-__1.-1.1.n o

Pl N WY Y

h‘“ :
._-...“_-. L
CHII

h.__ﬂl_. e e

e rr s et sy
!“...lt!u..ﬂl-

I.I.I.l' n

A T,

Fr N g o K
g 5 ¥ ..___...-_..._._..._... i .

o o o7t
I ; A i o o A A A
SO “lh\!\.!‘ll_i“\-
rrrvxrivdadrr

!_l.lt!\.ﬂl-

A A

2rryrdr

..-_..u_-...-._“_-..u.-".l..-".‘l..- PR wrdwd et

-..u.._u..._.u.._u...m..._.umm. TEFY
- l1 e e
PR N W

e n e m s Ay sy .
rrrrraprrrrprrrr el
¥ PN R EEPF YT Y

....“._...1.1_.....1_.-..1___

rrrirds

o ..u.-..l..i...l..
ﬁ“.._.._i.\..._-.._...
ar e A

W A S S g A A S

L _pr o

ST arryzdr
ot st ol &
-
A R I R

FE LY F

o _r_ e
.l..i.“.l..l.‘-...l..._-...l..l.‘-..l..t.l..“l.‘-..“l...-.

e, Al Yl A el Aoy s - |
o v sttt sl ol o

- .l.-..“l.T.“l.“l..-.“l.

)
A

g o
..1.“...... “....1 e

|.I|-I.|.I..l|.l|.k

rwrwiwada

....\..1.‘_.....1_.-..-..._._.-




WO 2020/212790 PCT/1IB2020/0353050
11/11

710

Receive an Order Comprising One or More Items for Picking

- Calculate One or More High Density Areas in a Fulfillment Center

' By: Calculating Distances Between a First ltem and One Other Item 720

' Using a Search Algorithm, Calculating Nearest Neighboring ltems,

. and Generating a High Density Area by Choosing the Nearest
Neighboring ltems

730

Store a Distance Between The Item And a Closest Second Item

740
Create a Batch Based on the Calculated High Density Areas
Add Items From the High Density Areas into the Batch Using a 750
Gradient Descent Algorithm, the Adding Based on an ltem
Increasing an Average Distance Least Among Pickable ltems
760

' Provide a List of Items for (Gathering in the Batch and a Location on |-~

a User Device for Display

FIG. 7



