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Automating the Supermarket

-1 1994: First conception of a supermarket with fully
automated center store and self-service fresh market
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Phase 1 Overview

-1 Walmart to use model results make a go / no-go decision on
investing in AlphaBot

- 7 weeks from kick-off to results delivery

1 Tool to cover a variety of store sizes and customer demand
profiles

-2 Control logic did not exist yet, but having control logic in the
model would be key to correctly estimating the performance of
this yet to be built system
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Inputs

ORDER DEMAND INPUTS

LINES PER ORDER

Percentage Value
0.10 6
0.10 9
0.10 13
0.10 14
0.10
0.10
0.10
0.10
0.10
0.10

BOTINPUTS

B0 .
Mumber of Bots

85

Length of Bot (mm)
Width of Bot (mm)
Rack Put/Pull Time {seconds)

670
600
8

BOT SPEEDS

Target Speed (m/s)

Acceleration / Deceleration (m/s2)

Type Vertical Horizontal Vertical Horizontal
Towers 1 3

Decks 4

Aisles b 2

BOT SPEED DE-RATING

Bot speed de-rating due to cong

Mumber of Bots / m2

De-Rating Factor

EACHES PER LINE
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Percentage Value
0.8000 1
0.1000 2
0.0200 3
4
5
6

SYSTEM CONFIGURATION INPUTS

estion on transit deck.
1 Mumber of Warkstation Tiers 2 count
0.865 Waorkstations per Tier 4 count
0.63 oTote Holster Capacity 3 count
0.395 oTote Positioning Move (last out, next in) 3 seconds

RACK INPUTS

MNumber Aisles 6

Space Between Aisle Centers 1900
Aisle Pitch 610
Mumber Levels 15

Height per Level 375
Mumber Slots Horizontal 120
Width per Slot 437

count
mm

nntinna

600 mm per tofe
200 mm on tote

400 mm on fote
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1 |ORDER DEMAND INPUTS
2
3
4 |Percentage Value
5 0.10 6
6 0.10 9
7 0.10 13
8 0.10 15
9 0.10 19
10 0.10 21 by
B 0.10 24
12 0.10 30
13 0.10 M
14 0.10 44
15
16
17
18 |Percentage Value
19 0.8000 1
20 0.1200 2
21 0.0200 3
23 0.0150 4
23 | 0.0045 5
24 0.0036 6
25 0.0006 [
26 0.0010 i
27 0.0001 9
28 0.0020 12
29
30
EAMOVEDEMAND |
32 Peak Volum: Coefficient]
33 |Replenish Totes per Hour 664 0.01
34 |Orders per Hour 78 1.00
35 |Order Pickups per Hour 210 0.01
36
37
38
39 |Eaches per Order Tote
40 |Percentage Value
41 01 2
42 01 4
43 | 0 6
44 0.1 8
45 01 10
» | Cantrol Sheet | General Inputs | Order Demand Inputs tem Configuration Inputs ||| imary Report | w @ []
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Turnaround Time Results

0:08:38
ﬂThe computer simulations Iooh 0:07:38
0:07:12 promising, though, with results
indicating that 95% of orders
0:05:46 can get picked in less than 8
o minutes, with an average pick
I time of 3 and 4 minutes.”
o . Average
2 \_ - Yahoo Finance, 8/3/18 Y, e
= ttile
0:02:53
0:01:35
0:01:06
0:01:27
0:01:26 0:00:57 |
0:00:00
Shipments Replenishments Orders
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MODEL PHASE 2
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Model Evolution

1 Increased level of detail step by step
.« Bot paths, reservations, collision avoidance, movement profiles

.« Temperature separation
.« Inventory tracking, bot sequencing
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Utilizing Simulation Model
. LayOUt design 900 Throughput vs c.jeck ipeed

-2 Design decisions in system development
.z Focusing development efforts /
sensitivity analyses

. Sizing capacity of the supercapacitor energy
storage device |

= Radiused turns not critical for deck
throughput

~
o
o

[eaches/h]

e Throughput [eaches/h]
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Novastore Will Soon Be Possible
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https://www.alertinnovation.com/novastore

Relevant Links

-2 Introducing Alphabot videos & background
.+ https://www.alertinnovation.com/

.3 Novastore Video
= https://www.alertinnovation.com/novastore

-1 Yahoo finance article:

= https://finance.yahoo.com/news/exclusive-walmart-unveils-grocery-
picking-robots-test-store-064113990.html

-« MOSIMTEC Simulation Consulting
< WwWw.MOSIMTEC.com

-2 Alphabot Phase 1 Case Study
= https://mosimtec.com/insights/alphabot/
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