
Datalogger – KSW Variosens (active RFID) 
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• RFID temperature-logger with paper battery in chip card format 

• Work temperature: -20 bis 50°C 

• Accuracy:         1 K 

• 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:           0 bis 25 cm (reader 1 W, antenna 30*30 cm) 

• Security:         3-level-password 

• Cost:            > 3 € 

(KSW, Dresden, Germany) 



Versuch 1 - Brokkoli aus ökologischem Anbau
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Comparison active RFID / Datalogger 
Application 

Broccoli supply chain 
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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 
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(Ohmayer 2011) 



Monitoring systems for process control 

Bar-code ……………………………………………………………………… 
 
Bar-code on produce surface 
 
TTI (Time Temperature Indicator) 
 
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: www.matbase.com/Ciba_ OnVu_smart_packaging_has...) 

Source: Robertson, Gordon L (1993). Food Packaging: Principles and Practice. New York: Marcel Dekker. p. 375.  

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



Thresholds of marketability 
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Shelf Life of cucumbers 
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Kabakeris 2011 

Shelf Life of Broccoli 
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Shelf Life of tomatoes 

Modelling the Stiffness depending on 
thermal impact  [C. VAN DIJK (2006)]  
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Temperature characteristic and expected Shelf Life of broccoli 
in terms of percentage as a function of thermal impact  
during the postharvest period 

Modelling Shelf Life 



Application Broccoli 

Carrot 

Tomato etc. 

Non-foil 

Foil 

No package 

Cardboard box high 

Cardboard box flat 

Plastic box flat 

Plastic box high 
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Dateneingabe: 

 - Fruchtart/Fruchtsorte 

 - von Feld (Feldteil) 

 - Erntedatum / Erntezeit 

 - Art der Verpackung 

 - Start Temperatur-Logger 

Daten auslesen 

Dateneingabe: 

 - Ankunftszeit 

 - Standort 

 - Lagerbedingungen 

Daten auslesen 

Dateneingabe: 

 - Auslagerungszeit 

Feld Ernte Transport Transport Zwischenlager Supermarkt 

Datenbasis 

Server 

Onlineverbindung 

Data- 

Logger 

Bluetooth 

Daten auslesen 

Dateneingabe: 

 - Ankunftszeit 

 - Standort 

 - Lagerbedingungen 

Standort 

aktueller Frischgrad 

Resthaltbarkeit 

Sorte ↔ Qualität 

Anbauort ↔ Qualität 

Fruchtart / Fruchtsorte 

Anbauort 

Erntedatum 

Erntequalität 

Verpackungsart 

Temperaturbelastung 

aktuelle Produktinformation 



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) 
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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 
- class 3: 1 mW  ca. 1 m 

• Data transfer rate max. 2,1 Mbit/s  
(Bluetooth 2.0/2.1) 
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Israelian logger 
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Manufacturer: Xsense, Israel 



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.) 

 



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 für neue Medien) 



Near future 

09.12.2011 42 

• 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 

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) 



Augmented Reality Glasses/Smartphones 
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"StarkHUD 2020" from FUJIKAWA 
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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 
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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? 



Thank you for your 
attention! 
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mgeyer@atb-potsdam.de 




