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The document provides a brief overview of the StoLPaN retail demonstration activities in 
its three distinctive phases and the objectives of the operation.  
 
The three phases are built on one another, with introducing new features and increasing 
complexity of the operation. While the first phase is very much commercially oriented 
could be implemented even in today’s legacy retail environment the 3rd and final stage is 
already quite futuristic with establishing a completely contactless environment with 
numerous contactless services based on item level tagging. 
 
The demo operation has the purpose to show that the StoLPaN model supports – as 
claimed – the step by step introduction of state of the art NFC services into today 
shopping environment, that smaller investments and development can be gradually 
realized and built on each other. 
The demo will also prove that the service concept can be realized and item level tagging 
in a completely newly defined shopping and payment process contributes to an improved 
shopping experience and could accelerate the speed of the purchase and payment process. 
 
Besides the technical experience, also usability aspects will be analyzed to see how 
difficult it may be for customers to adapt the new solution and what changes may be 
necessary to assist the acceptance of the technology and the new solutions. 
 
It is important to note that the objective is not to organize a pilot or pre-commercial pilot 
where real users would test and validate the solutions under commercial conditions. The 
present demonstration focuses on concept validation with proof of concept prototypes 
and with few selected users to test the solution and processes. This statement is not in 
contradiction with the fact that specific use-cases, primarily in Phase 1. will be integrated 
into the commercial operation of Libri and could be used even in regular commercial 
services. 
 
The same demonstration that is performed in a store in Libri is also planned to be 
presented to major European retailers, and at the Cartes 2009 in Paris.  
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The retail demo operation will be realized in a medium size store of Libri Book store 
chain. The store is situated on the campus of the Technical University an as such it is 
expected that the general audience of the store is more technical savvy, more receptive to 
new technical solutions than the average customer base of the company. 
 
There will be numerous demo use-cases which will be supported by the special smart 
shopping devices developed by the project.  
 
Key element is the personal shopping assistant  - PSA- that is a PDA with WIFI and NFC 
communication capability running a special StoLPaN retail application. The PSA also has 
a barcode reader to facilitate operation in the traditional retail environment too. 
 

 
Figure 1. StoLPaN PSA 

 
To communicate with the PSA and to support its functionality a special back office 
module was designed and developed. On the one hand it acts as a bridge between the 



legacy environment and the StoLPaN retail devices, but it also has specific business 
functions for those features which are not supported by the legacy architecture. 
 
The smart shopping cart is traditional shopping cart with a specially designed UHF 
antenna that can read all the products that placed into the cart. This capability allows a 
convenient shopping experience as it is not necessary any longer to individually scan 
each product. The smart shopping cart is communicating with the PSA which has the 
necessary built in intelligence to process the data captured. 
 

            
  

 
The smart security gate is the completing the StoLPaN shopping environment. This gate 
is capable of reading all items that are placed within the shopping cart when the customer 
leaves the store. If the product information read by the security gate differs from the 
payment information then an alert is started. This integrated security solution allows the 
realization of the StoLPaN concept, the truly decentralized shopping experience, where 
payment can be made anywhere in the store and the customer may leave the store without 
queuing at the cashier desk, still adequate level of security is ensured.   
   

 



 
Figure 2.  Security gate 

 
The demonstration will be performed as live commercial operation, will be integrated 
into the back office and cashier system of the company. There will however be certain 
functions – primarily in the 3rd phase of the demo – which will run as self standing 
services just for the sake of proving their technical viability. The integration of these 
features will not be realized as it either would be too costly or underlying organizational 
and technical conditions do not support the continuous maintenance of the operation.  
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·  shopping list 
·  loyalty check in 
·  product reading  
·  product information 
·  product location 
·  pricing 
·  payment 
 
 
 
Shopping list: 
Customers will be able to prepare a shopping list at home on the internet. They can select 
products from a list and also define the desired quantities. 
 

 
 
The ready shopping list can be saved on the stores server. It will remain there until all 
listed items are purchased or the list is deleted. 
 
 
 
 



Loyalty check in: 
Frequent shoppers of the store become loyalty club members and receive a loyalty card 
which provides certain benefits for them, from special promotions to discounts.  
During the demo operation selected customers will receive NFC capable mobile handsets 
which will store their loyalty credentials in the secure element.  
 

 
 
For other customers plastic contactless loyalty cards will be prepared to demonstrate that 
the phone is a perfect substitute for the plastic card but the solution can be introduced 
commercially even before phone penetration reaches the critical level.  
 
Customers having the phone or the plastic card will receive a PSA at a dedicated counter, 
or will receive shopping carts equipped with the PSA. 
 
Before starting the actual shopping the customer may sign in with the PSA using the 
loyalty card or handset. The sign in process is done using the contactless NFC interface 
of the PSA. 
 
As a result of the sign process the customer receives personalized greeting an optionally 
also personalized marketing information. 
 



 
The PSA also presents the customer’s shopping list if it was previously stored on the 
server. 
 
 

 



 
Product reading  
Following the loyalty check-in (which is only an optional step) the customer starts the 
actual shopping. 
When the desired book is found the product is read by the PSA. At this point the reading 
is done with a barcode reader. 
 
If the customer had a shopping list and the selected item was on the list, this item is 
removed from the list. 
 
When the product is read its estimated price taking into account all known promotions 
and discounts will be shown on the display of the PSA. 
 
 
Product information 
When a product is selected but the customer is looking for more detailed information 
related to the product then it can request more details through the PSA. The PSA 
communicating with the StoLPaN back office can retrieve additional details in respect of 
the book, its author, or other related specifics. 
 
 
Product location 
It is possible that the customer knows what she/he is looking for but cannot find the 
specific book. In this case the orientation menu of the PSA provides assistance. When the 
specific book is written into the PSA the floor map of the store will appear showing the 
exact location of the book the customer was searching for. 
 



 
 

 
 
Pricing 
When the shopping is concluded and all the books to be bought are in the cart already 
customers may decide to make the payment.  
By selecting the payment menu, the total estimated price of the books is shown on the 
PSA. At this point customers have two choices: payment at cashier or payment with 
loyalty card. 
 



 
 
Payment 
In case the cashier payment is selected all the cart related information will be transmitted 
to a dedicated cashier counter and the customer will be advised to proceed to this specific 
counter, where cash or card payment may be made. At this cashier all relevant product 
information will be available, the invoice is prepared in advance only the actual payment 
needs to be made. This payment procedure is integrated into the real commercial system 
of Libri, real commercial transactions may be performed.  
 
Alternatively the customer may select the loyalty payment method. By presenting – 
touching  - the card or phone to the PSA and inputting a PIN the payment transaction is 
performed at the StoLPaN back office and a server balance is reduced from the 
customer’s account.  
This transaction type is only for demo purposed, to show that payment can be made even 
without proceeding to a cashier counter, directly with the PSA. 
 
Following either payment mode customers leave the store and return the PSA to a 
specific counter. At this point ad hoc security check may be performed to ensure that only 
paid merchandise is leaving the store. 
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·  e-coupon collection 
·  e-coupon redemption 
·  loyalty payment 
·  security check 
 
 
e-coupon collection 
The e-coupon is a specific NFC function that will be used by customers who have NFC 
handsets. 
Customers will see different advertisement around in the store or on the shelves which 
are promoting specific books.  
 

 
 
 



 
 
 
When the customer touches these “smart posters” an e-coupon will be downloaded into 
the mobile handset and will be stored in its midlet part. ( as the coupons are practically 
worthless, paper coupons can be found in any newspaper, they do not need to be 
protected, do not need secure storage.) 
 
  
e-coupon redemption 
Upon payment the customer may decide whether it wishes to use the coupons that are 
stored in the mobile handset.  
When selecting the payment function the PSA will request the customer to select and 
present the coupons that should be used. 
The customer selects the coupons she/he intends to use and by touching the PSA with the 
phone the coupons are transmitted to the PSA. 
The PSA forwards the coupons to the back office, which first decides whether the 
coupons can be accepted or not and calculates their value. 
The back office returns to the PSA the unused coupons and shows the new total price to 
be paid after deducting the coupon values. 
 
The PSA will notify the customer if it needs to return unused coupons which can be done 
by touching the phone again to the PSA. The customer then may select the desired 
payment method just like in case of phase one. 
 
 
 
 
 



Security check 
The StoLPaN retail process is based on the decentralized shopping experience. The 
opportunity to leave the store without being checked, or meeting a cashier may create a 
temptation to take away products that have not been paid for.  
To increase the security of the store spot checks may be introduced into the process flow, 
where certain information or parameters may trigger a security action, when a security 
guard is comparing the cart content with the related payment information. 
 
The security guard has a special PSA which has a security function. The guard only reads 
the number of the shopping cart – there is a contactless tag identifying the each cart – and 
receives in response from the back office the payment details of the last transaction 
related to that specific cart. This information contains the price, and the list of items.  
At this point there is a manual check performed, and reported back to the back office.   
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This final phase of the demonstration will show the whole smart shopping concept of 
StoLPaN. 
As a precondition for this final phase all books used in the demonstration will be tagged 
with, EPC Gen 2 RFID smart tags. 

 
·  smart cart 
·  NFC payment 
·  security gate 
·  smart shelves 
 
 
Smart shopping cart 
The smart shopping cart will be used for the purchasing process. The PSA will be 
attached to the cart, and instead of individually reading each book, the books only need to 
be placed inside the cart and the antenna will automatically detect them. 
 
 
NFC payment 
The payment alternatives – cashier or loyalty – will be extended with a third and 
potentially even a fourth option where the payment instrument is stored in the customers’ 
mobile handset.  
The new option maybe the storing of credit card details in the secure element of the 
mobile handset, and by presenting the handset to the NFC interface of the PSA the card 
information is passed onto the back office, which performs a MOTO transaction with the 
bank. 
The fourth payment method will either be the purse payment where the actual digital 
value is stored in the NFC mobile handset, or a mobile payment solution where the 



customer receives the invoice from the contactless interface of the PSA and starts a wire 
transfer to the back office through the customer’s bank. 
 
 
Security gate 
If item level tagging is used and all books are tagged, then it will be possible to integrate 
the security architecture with the back office and the PSA. 
 
Following the payment customers may leave the store uninterrupted. However they need 
to pass through a security gate. This gate can read the product within the cart and sends 
the information to the back office. In the back office a cross check is made between the 
payment information and the security information received from the gate. If the result is 
OK nothing happens and the customer leaves the store without any further contact with 
the store personal. If however there is a difference between the two sets of information an 
alarm is sent off and the security personal is alerted to get in contact with the customer. 
 
  



�'  �� -��"�

The demonstration operation has the purpose to show, prove that the StoLPaN concept 
can be realized and it is working in real retail environments. 
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Use of the smart shopping cart: 
 
The goal is to prove that using specially designed antennas the cart is capable of reading 
products that are placed into the cart and the antenna signals can be processed 
intelligently even in case if multiple products are moving simultaneously.  
 
The difficulty in this task is to ensure that all products are read in the cart and only 
products in the cart are read. 
Besides the aerial coverage of the antennas also the various types of packaging materials 
need to be considered when a solid, reliable reading functionality is to be designed. 
 
It is obvious that at present it is impossible to develop a solution that is fail proof and 
could not be tricked. The purpose of the smart shopping cart is to assist the customer and 
orientate in respect of the cart’s content and not to present a 100% tight security 
mechanism. 
 
In addition to the main reading challenge the implementation also has to prove that 
enough battery life can be provided for the operation without substantial limitation of the 
shopping capacity of the cart. 
  
  
Use of the smart security gate: 
 
The security gate need to prove that antennas from different positions can achieve the 
same reading reliability and consequently it is possible in an item level tagged 
environment to also remotely control the purchasing activity without individually 
checking each and every merchandize. 
 
The demonstration need to provide an answer to the question about the reliability of the 
remote reading capability as frequent mistakes and inaccuracy in the security 
environment cannot be tolerated as it does not only weaken the whole security concept 
but may also result in inconvenient situations for the customers.  
 
 
 
 
 



PSA 
 
The PSA is a complex application that has to combine multiple functions and features 
support the personal interactions. 
The application development should not be a major challenge but the multi channel 
communication with the handset, the shopping cart and the back office needs to 
coordinated and validated in real commercial environments. Only the real operation will 
show how the communication reliability may be influenced by disturbing factors of the 
legacy environment. 
 
The design, and anchoring of the docking station of the PSA is an important technical 
issue with usability consequences The PSA also holds multiple interfaces which all need 
external contact and still need to be placed inside the docking station in such a position 
that allows simple manipulation of the device by the users. The demonstration will show 
how robust and reliable the docking station is, what happens in case of normal usage or 
incidents. 
 
 
Back Office  
 
The demonstration of the back office operation is practically the demonstration of the 
whole StoLPaN retail process. Interaction with the front end devices – shopping cart, 
security gate – communication with the legacy back office, the internal business 
functions all need to be tested and validated in the quasi real operating environment.  
 
By testing all available functions and options simultaneously with multiple carts and 
PSAs speed and reliability of the architecture can be validated. 
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The process flow 
 
The prime objective of the StoLPaN retail process is to accelerate, individualize the retail 
purchasing and payment process, to provide a more pleasant shopping experience.  This 
overall concept is realized to various degrees in the 3 phases of the demonstrations which 
can be measured by collecting feed back from the participants. 
 
It will be identified which are the favorable use-cases and which are the ones that are not 
received as well. Collecting product information, using electronic shopping list, making 
mobile payment have all been tested individually before but there is not real experience 
with a process flow that combines all these new services. 
 



It will be also interesting to see how customers will relate to the new shopping devices, to 
the PSA and the smart shopping carts. In principle the more traditional looking a new 
approach is, the easier it is to have it adopted by the public. These devices on the other 
hand have no precedence their use must be learned from zero. The user feedback will 
provide important information in respect of how to communicate the purpose of these 
devices and how to educate the customers for their use. 
 
 
PSA 
 
The PSA is a multi function device which should assist customers in their shopping 
process, should facilitate multiple support functions and new features. The PSA has a 
screen that needs to be manipulated. Although the GUI design was a complex activity the 
actual success of the design concept can only be measured when the PSA is used in the 
real shopping process by persons who were not involved in the actual design and 
development activities. 
The layout, the colors, the size of text, the notices, and the functions themselves will be 
tested and evaluated.  
 
An important challenge with the PSA is the way to handle it during the shopping process. 
In principle it is a handheld device but if it needs to be kept in hand during the shopping 
process then it will be kind uncomfortable, will more like obstruct the shopping 
experience than assist it. So the PSA needs to be attached to the handle of the shopping 
cart. The positioning of the device is an important issue, to make it accessible, readable, 
but to avoid interference to the actual shopping movement of the customers.  
The demonstration of the shopping process will also provide answers to these usability 
issues and will provide important input for the further development work.  
  
 
 
 


