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Sensor-based quality prediction

« Sensors (e.g. temperature) monitor environmental parameters
« Frequent use case: semi-passive RFID sensor tags attached to
reusable transport items or cases such as RPC

* Recorded temperature history can be used with formulas from
food science to predict quality level and remaining shelf-life

« Quality of prediction depends on prediction model, accuracy of
initial quality assessment, measurements
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Semi-passive RFID tag with
temperature sensor

Quality experience

High-quality (Quality > MDQ)

« Customer can not distinguish between
individual ftems

« Post-purchasing experience is aways positive

Low-quality (CAQ < Quality < MDQ)

+ Customer can distinguish individual tems by
visual features

+ Quality is stll high enough that consumer
purchases it (. not spoiled), but may get a
negative post-purchase experience

Example: improving through better information

Highest-Quality-First-Out (HQFO) — numbers indicate remaining shelf-life
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In-store logistics: Using information to reduce waste and increase customer satisfaction
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Analysis of inaccuracy of sensor-based shelf-life prediction
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Profit gains of using sensor information for early decision-making in supply chains

Supply chain simulation model with early removal of goods

monitoring temperature on RT! case level
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Base case W1 = withoutsensors [0 QO

results M2 = with sensors ML M2"_ Change|  MI* M2 Change
.5 22,32) (22,32) (2029) (20.29)
Profit 25541 25976 CGL70%) 20345 21730 (3681
Sold units 2861 2875 +049% | 2588 2639 +197%
Holding amount 4524 4633 +241%| 3218 3350 +410%
Total waste 886 582 D 3359 2620
In-store waste 886 293 -6693%| 3359 2417  -2804%
Replenishments 26718 26587  -049%| 28831 28711  -042%
Perceived quality 15814 16449 GA02%y 18705 19160
Effective quality 20467 19677  -386%| 27804 26290  -545%
00s 480%  434%  -958%| 1389% 1218% -1231%

T=600, Warmup=100, Replications=100, CRN

Sensitivity analysis of information based profit gains
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The impact of sensor-based management of perishables on CO,e levels

Supply chain and sourcing scenarios of simulation

Simulation results by macro scenarios
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CO,e savings vs. CO,e of sensors



