Datalogger - KSW Variosens (active RFID)

- RFID temperature-logger with paper battery in chip card format
- Work temperature: -20 bis 50°C
- Accuracy: 1K

- Logger capacity: max. 720 values
(10 Bits per value, 32 Bits per data set)

- Logger: 8 kBit EEPROM
* Log Intervall: 2s to 9h
- Logging delay: 0 to 720 days
Reader velocity.: 0,6s (reading the whole memory)
Range: O bis 25 cm (reader 1 W, antenna 30*30 cm)
- Security: 3-level-password

- Cost: > 3 €

(KSW, Dresden, Germany)
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: . Application
Comparison active RFID / Datalogger

Broccoli supply chain
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Temperatur, °C

Handling of active RFID-tags Application

Position and temperature value
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Handling of active RFID-tags

Temperatur, °C
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Position and temperature value
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RFID - Readers

PC-connected readers

- simple and cheap

- The tags must be put on the reader
- only one at a time

Hand-readers

- different systems on the market
- Language free programmable

- Maximum distance about 0.5 m

- WLAN, GPS/GPRS, Bluetooth, camera, mostly available

Automatic readers (doors)
- Many RFID simultanously

- Can be installed on a conveyor belt or inside a door for the fork lift

(Ohmayer 2011) m ATB
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Monitoring systems for process control

Bar-code on produce surface

TTI (Time Temperature Indicator) A

Passive RFID (Radio Frequency Identification) ..........

Aktive RFID

Datalogger

Datalogger with wireless communication

Datalogger with wireless communication
and additional functions



Time Temperature Indicator (TTI)
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(Matbase: ww.matbase.comCiba_ OnVu_smart_packaging_has...)

A time temperature indicator (TTI) is a device or smart
label that shows the accumulated time-temperature
history of a product

Source: Robertson, Gordon L (1993). Food Packaging: Principles and Practice. New York: Marcel Dekker. p. 375. (m AT B
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Integration of shelf life prediction models

Farm

Producer cooperative

Wholesale

-| Consumer

Retail

Webserver/Database

Input: F%\\\ Output:
. p!',oduce | Control .| = producer
. ”| = transportation conditions
§ E;:)Sucer | Procederel || Procederel | » quality
= preharvest conditons L ] L ] : shelf life
: quality relevant parameters e od shelf life
09.12.2011
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Thresholds of marketability
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Shelf Life of cucumbers

Zeit nach der Emte [Tage]
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Kabakeris 2011

Zeit nach der Ernte [Tage]
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Shelf Life of Broccoli

Zeit bis zum Beginn sichtbarer Vergilbung wvon Brokkoli

= Werte nach Cantwel, UC Dawis, gestizt durch eigens Messungen
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(N ATB
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Slope (N.m)

Shelf Life of tomatoes

Modelling the Stiffness depending on
thermal impact [C. VAN DIJK (2006)]
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(N ATB
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Modelling Shelf Life
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Harvest 100% ex yard 72.7% End-customer sale 39.6%
Picking 71.8%

Arrival Wholesale 72.2% Arrival Retail 69.6% Shelf stocking 62.9%

Temperature characteristic and expected Shelf Life of broccoli

in terms of percentage as a function of thermal impact
during the postharvest period

(N ATB

09.12.2011 34



.
O
0
F
F
P
D
pf
A
Ch
il
Lin

Ferti

Fert

Zl e

wh)—-z

lUﬂlE"Z:ﬂ

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hife
6 B c )( m ( ]:] lhﬂp://abtz-intress2/Nad1ernte/Frisd1emodul.aspx v | Google p|
| ] Untitled Page [ B

.
Frischemodul
Product data
product type: [E_roccoli E] Foil: [_fp_il V| Job number: |0 | ..
Average fresh mass of prodcut [g]: |550 ] 200 bis 900 Initial texture resistor [s/cm]: ‘{100 5 bis 200
Characteristic dimensions [cm]: Please select a package:
Air pressure [kPa]: 100 95 bis 105 | none E]
Limit for loss of water [%] 15 | 0 bis 15 Description
Limit for respiration [g'kg]: 1000 0 bis 10000
[ Add station ] [ Edit Station ] [ Clear station ] [ New data ] [ Load data ] [ Save data ] [ View Excel ]
Nu Post Temp.[°C] rel. air | Duration | Bar. resist.| Lossof | Respiration | Total loss of |Total respiration] Maximum
harvest o moist. [%] [h] [s/cm] water [%] [g/g] water [%] [g/kg] duration [d]
1 |Producer |5 55 8 200 0.0433 86.8559 0.0433 86.8559 3.84
2 |Transport |11 60 12 65.05 0.1545 158.4576 0.1978 2453135 .89
3 |Wholesale (10 70 48 200 0.2396 615.0479 0.4373 860.3615 2 46
4 [Markt 12 65 24 150 0.1901 326.3065 0.6274 1186.6679 0.44
Fertig

Vi \\ ATB
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Ernte

Transport

Dateneingabe:

- Fruchtart/Fruchtsorte

- von Feld (Feldteil)

- Erntedatum / Erntezeit
- Art der Verpackung

Data-
Logger

Bluetooth

- Start Temperatur-Logger

Onlineverbindung

|

Server

Datenbasis

—
[—
—_—

Zwischenlager

Daten auslesen
Dateneingabe:
- Ankunftszeit
- Standort

- Lagerbedingungen

/

Transport

Daten auslesen
Dateneingabe:
- Auslagerungszeit

Supermarkt

Daten auslesen

A Dateneingabe:

- Ankunftszeit
- Standort
- Lagerbedingungen

Fruchtart / Fruchtsorte
Anbauort

Erntedatum
Erntequalitét
Verpackungsart
Temperaturbelastung

Standort

aktueller Frischgrad
Resthaltbarkeit

Sorte <> Qualitéit
Anbauort <> Qualitit

aktuelle Produktinformation

(N ATB

09.12.2011
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Bluetooth-Datalogger (BlueDAN - ESYS) @

Two channel-Temperature-/Humidity logger

Measuring range: -10 bis +60°C / 2 bis 99% r.F.

Accuracy: +1°C / £4% r.F.

Measuring period: 1 s bis 24 h,

Logging period: 1 s bis 24 h,

capacity: measurements: max. 464681 Dataset (64 KByte)
text: 128 lines a 125 signs

Serial interface: Bluetooth Class 1 20 to 50m (in buildings)

100m (out door)

ESYS®

09.12.2011



Bluetooth

Bluetooth is a standardized wireless data interface
(2,4 GHz ISM-Band (Industrial Scientific Medical
Band))

Integrated in PC's, Notebooks, Handys and others

Maximum range: 100 m

- class 1: 100 mW ca. 100 m
- class 2: 2,5 mW ca. 10 m
- Cclass 3: 1 mW ca.1lm

Data transfer rate max. 2,1 Mbit/s
(Bluetooth 2.0/2.1)

(N ATB
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Israelian logger

Manufacturer: Xsense, Israel

(N ATB
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Added value at POS (supported by Smartphones and
others)

® Produce variety, country, day of harvest

@ Specific treatments, Plant protection, carbon food
print

® Quality parameters, freshness, state of ripeness,
shelf life

® healthyness

@ Additional information (best storage conditions,

preparation, etc.)

(N ATB




Augmented Reality (AR)

® Extends the reality by information and additional
aspects
® You view more (Visual Superimposition)
® You view wider (World Area Networks)
® You view different (Spectral expansion)
® You hear different (Frequency expansion)
® You taste different (olfactoric augmentation)
® You know all (extended knowledge memory (by ,Apps"))

@ Supported by active Loggers, Smartphones, models
and network environment

(Source: VDI nachrichten /INM; Institut fUr neue Medien) m ATB




Near future

* Augmented Reality glasses (head mounted display (HMD))
« Gives you additional information about things you hear, you see or you feel

 The data are reflected in your view field

 In future it should be possible to link this technique with ,Apps” (applications),

shelf life models and so on

ein PN g et

Matchmaker targeting?

-
:
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E38
AWESOME Augmented reality Glasses "StarkHUD 2020" from FUJIKAWA
(www.youtube.com/watch?v=1_ u34kV9go0,
http://technik-junkie.de/wp-content/uploads/2011/06/augmented_reality.jpg) /\ ATB
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Augmented Reallty Glasses/Smartphones
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High speed data in the palm of your hand
"StarkHUD 2020" from FUJIKAWA

JUKEBOX ENGAQED
| TRACK:
J] THEME FROM STARKMUD
S o -

Clubbing in Shibuya?

(N ATB
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Navel-orange in

best quality, very

sweet,15% Brix
value

Tasty tomatoes,
2 weeks shelf
life; do not keep
in the fridge




Conclusions

Advantages

@ TTI, bare code, RFID, active RFID can improve and
facilitate quality management, traceability, as well as
logistics in perishable supply chains

@ Connected with World-Wide-Web, GPS and Smartphones
total monitoring — from farm to fork and vice verca -
could be possible

® Further developments (Augmented Reality glasses,
improved shelf life models, ,APPs") will improve the
convenience for the consumer

Disadvantages and/or problems
® Total control of the consumer (shopping habits ..)
@ Security of/for the data

® The few big players in the food marked will hand over
.secret” information to other companies and/or to_the
consumer? f/l\\ ATB
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Thank you for your
attention!

mgeyer@atb-potsdam.de (m ATB
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