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How to reduce food waste?

good storage condition,
product enhancement

SHELF LIFE INVENTORY
EXTENSION REDUCTION
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Where to act?

The solution needs to be suited for

| - Centralized Buyer and

S - Local Store Managers
INVENTORY FASTER
REDUCTION SELL OFF

Constraint condition:
21.05.2021 — confidential - INVENTORY MUST ALWAYS BE > 0!




FreshForecast

* Proven, scalable, flexible and robust Big Data Solution that

*  Provides detailed Sales Forecast
« for each fresh produce, store, day
« by modeling sales behavior

« taking external data into account

. Recommends food waste counter measures at the level of store

managers and central warehouse.

FreshForecast
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Data Scenario
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a'd — Ordered volume ? —  Weather during logistics v L
LL — Delivered volume v — Weather during production v A
= —  Current inventory v :(Z>
Z — Annual inventory checks > . Seasonality —
. — national, cultural v
+ Outgoing,
per day, store and product
— Products sold v « POI
- Revenue generated v —  Competitor proximity v
— Shrinkage & waste v —  Competitor promotions v
«  Product details
— production details v
+ Stores
— Rough location v
—  MIGRQOS Promotion v
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There is a model Waste(sales,salesForecasted,inventory,meteorological)

Therefore, there is SalesForecast(sales,inventory,meteorological,waste)

SalesForecast where waste (>=0) want to be minimized and it is prone to represent

the error of the SalesForecast model

SalesForecast Therefore, we look for a model SalesForecast(sales,inventory,meteorological)

with Waste Error

where waste is the leading error during the learning process
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l Deep Learning Architecture

RNN, Recurrent Neural Networks

XNN, Explainable Neural Networks

« Suitable to relate time series

«  Weighted and delayed T . ,
feadbacks Join prediction and explanation

» Feature weight and timing
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l Solution Architecture
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£ b_Model

= + model path: <Undefined> [1]
= + model version: <Undefined=> [1]
= + medel revision: <Undefined= [1]

+

2 - config: String [11]

=] D_Environment

Sale Forecast
Datamart

CIF Forecast

dopohoapoa

- sale_forecast: EDouble [1]

+ time_interval: <Undefined> [1]
- outputs: String [1]

- event_time: EDouble [1]

- meteo_weight: String [1]

- competitors_timing: String [1]

- meteo timing: String [1]

- is_weekend_weight: String [1]

- is_weekend_timing: String [1]

- competitors_weight: String [1]

4+

IVE
Model v Product History
Datamart Datamart
= Model E] F_Product_History

[EZ - store: String [1]

B p_store

Jy000000ooo

EZ - city: String [1]

+ name: =Undefined> [1]

+ valid_to: <Undefined> [1]

+ valid_from: <Undefined> [1]

+ config: <Undefined> [1]

+ model path: <Undefined= [1]

+ model_version: <Undefined> [1]
+ model revision: <Undefined> [1]
+ product: <Undefined> [1]

+ training_dataset: <Undefined> [1]
+ learning_metrics: <Undefined> [11]

it Rl

- preduct: String [1]

- store: String [1]

- humidity: EDouble [1]

- temp_max: EDouble [1]
- temp_min: EDouble [1]
- temp_avg: EDouble [1]
- is_moving: String [1]

- city: String [1]

t =] D_Product

Eg + product: <Undefined> [11
3 + product_type: <Undefined> [1]

B o_Execution

B b _input

- cores_time: EDouble [1]
- mem_used: EDouble [1]
- elapsed_time: EDouble [1]

a0

= + time_interval: <Undefined= [11]
E3 + quality_internal: <Undefined> [1]
L3 + quality_external: <Undefined=> [1]

+ 1
1% +
E D Time

[Ex - time_cluster: EBiginteger [1]




l Mock-up scenario

INTERNAL « Basic NN « Data profiling * 5nodes
+ 80vCPU
« Sample « Reports
* 320 GB RAM
Sales/Inventory/Waste * Store Manager . 10TBSSD

« Warehouse Buyer
EXTERNAL » Data Scientist « Spark/Yarn cluster

* Meteorological * Hive
» Climate Data Store . Zeppelin
* QOozie
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l Data Profiling

Weather data

. Rain
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Food waste by weekday
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l Gradient Boosted Trees Model — cheap, medium, premium apples
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l Solution Mock-up - Buyer

r///

[ ]
FreshForecast Buyer SUBMIT ORDER
® serrcn @ Futer -
TOTAL Fresh TOTAL
CATEGORIES F&E ITER IMVENTORY ~ Forecast  QRDER
Forecast 10 days
POME FRUITS Mango - 1200 + . - ﬂ + 9 @
BANANAS v q
STONE FRUITS »1D; 270358 Mango Adet -+ 500 - 500+ ]
v
EXOTIC FRUITS Supplier A . . w0
» Mango -
Pineapple Warehouse A fad 50 500 Influencing Factars @
Avocado Waretiouse B 40 500 500 :
Waretiouse C 40 500 500 n
TOMATOES |
POTATOES Supplier B 40 500 500 °
Supplier C 40 500 500
LETTUCE
B ID: 270440 Excelent Yermneye Hazir Mango Adet - 60+ 450 - 500+
P ID: 50272258 Excelent Mango 150z - 20+ 350 - 400 +
B 1D 50271858 Verita Yermeye Hazlr Adet =7+ 650 - B0 +

N

S
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l Solution Mock-up — Store Manager

% N
[ ]
FreshForecast swre o o4 SUBMIT DEMAND
TOTAL COSTS: 1.103,00€
@ fsanen - @i
Fresh
CATEGORIES F&E ITEM INVENTORY  Forecast  ORDER ACTIONS
POME FRUITS Mango Adet .
ID: 270358 - Orign: Istanoul- Price: 690 € 7 Unit @ - 120+ . - + . @
BANANAS GTIN2420631000308 . @
STONE FRUITS IE!
EXOTIC FRUITS Excelent Yemeye Hazir Mango Adet
» Mango 1D: 270440 - Origin: Antalya - Price: 10,9 €/ Unit @ - 120 + . - °+ @@
GTIN: 4008638172010
Mango A.D 15
Excelent Yemeye Hazir 6
ExcelentMango 150z Excelent Mango 150g
i i D: 50272258 - Origin: kstanbul - Price: 8,5€ - N2+ . - 08| +
Werita Yemeye Hazir AD. T A a0 14§.'|s @ @@@
Pineapple
Avocado
Verita Yemeye Haz/r Adet
TOMATOES ID: 50271858, Ong tnanou - Price: ase ot @) - [15]+ . -0+ @@@
POTATOES GTIN; 8722800905638
LETTUCE
@ Submit quality check for risk products
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l Solution Mock-up — Store Manager

7 N
L]
TOTAL CASES: 100
FreshForecast store RGNS SUENIIT DEMAND
SEARCH FILTER hd
® °
Fresh
CATEGORIES F&E ITEM IMVEMTORY ~ Forecast  ORDER  ACTIONS
POME FRUITS Mango Adet
1D 270358 - Origin: Istanbul- Price: 690 €/ Unit @ - 20 +
BANANAS GTINGA430631000308
STONE FRUITS
EXOTIC FRUITS Excelent Yemeye Hazir Mango Adet w
» Mango 1D; 270440 - Crigin: Antalya - Price; 16,9€ / Unit 9 - 120 + . - "‘ °, @@
GTIN: 4008538172010
Mango AL

Excelent Yemeye Hazir
Excelent Mango 150g  Excelent Mango 150g

Verita Yemeye Hazir AD, ID: 50272258 - Origin: Istanbul - Price: 8.5€ @ - 20 + . - m + @@@
GTIN 5411361011478

Fineapple

Avocado

Verita Yemeye Hazir Adet

TOMATOES ID; 50271858- Org btaniu - Price 12ss€ant @9 - [20]+ . - m+ @@@
15638

POTATOES GTIN: 87228009
LETTUCE

@ Subrmit quality check for risk products

Y - )
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l Solution Mock-up — Store Manager

7 3

Chnr TOTAL CASES: 100
Forecast store TOTAL COSTS: 1.403,00¢ Q)
@ sercn @ ruer v

CATEGORIES F&E FreshQuality Check e R ACTIONS
» MANGO Excelent Yemeye Hazir - jtem no. 270358
POME FRUITS
GTIN: 4008638172010 +
BANANAS - - @@
STONE FRUITS Srebuet AR ATEOTO
O Mold
EXOTIC FRUITS (
» Mango O Parasites - @@@
Mango A.D ® Ripening defects
Excelent Yemeye F (O Other surface damages
Excelent Mango 15 O Wilted
Verita Yemeye Haz O Overripe I @@
Fineapple O Unpleasant smell
e HANDLING

TOMATOES . R
S O Packaging damaged SUBMIT Quality Check - QO

O Labeling incorrect/missing

LETTUCE /7

Submit quality check for risk products

\ - )
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l Solution Mock-up — Buyer & Store Manager

y

N

FreshForecast rorecst Configuration MANGOS

@ nstanoul kegion w @) Today cw20)

Holidays, Camipaigns, other Events
@ seenc Q@ -

[-]
S ]
2:080"8

Labaur Day
D00 cAHEFOUR SA: Corkiall Week 3F
ODE BiM A Frub Dlczune ek 93
@O romadan FestHoliday
-

Weather

)
'fI' -

Sales History

ot

‘ back to buyers view

@ seleRegion

Istanbul Region
®TOTAL
Store A
Store B
Store

Antalya fegion

TOTAL

@ last10days @ 2020 @ 2019

-

@ selectmarker
@ store s

@ o

@ Stored

Q@ Fesure

weight
Timing

Store A
Store B

Farecast +/- based on average
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l \We are deep-tech based on an interdisciplinary team

Dr. Matthias Brunner
Founder, CEO & Sales
10 J. Sensor-Sales @

4
© BOSCH

Dishi Lui
Machine Learning Expert
15 years ML/Al and
Uncertainty Quantification
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Dr. Octavio Glorio
Solution Architect
10J. Big Data &
Data Analytics @

- -Systems:-

Dr. Matthias Heiden
Food Scanners
Founder CTO at

(freshdetect

Prof. Dr. Christian Fleck
Founder, Head of R&D

Prof. for Systems Biology Head of
Research Group since2006

ETHziirich JA,"ocsnnesy

z
5

FREIBURG

Julia Seemiiller
Business Development
8 J. Experiencein
Consumer Industry

Dr.Hauschka o
ecover method
@ e vy 2 o RO agalnet et
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Thank you

FreshForecast

by FRESH
HINDEX
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l Some information requirements

OPERATIONS

« Product/sales ingestion

'{gj\} « External data ingestion
 Pipeline statistics

SALES

 Sales forecast
» Explainability
« Feature weights
+ Feature timing

MODELING

« Forecast error stats
« Model explore
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