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1. Introduction

The ‘Smart Shopping Assistant’ is an electronic device that will aid the customers in a shopping mall. It will essentially help stores to sell their products or announce their campaigns, promotions, special offers and discounts to customers easily. We keep in mind that the key element here is that the individual customers actually want to carry our product, because without them, our product is useless. We regard this necessity as an important element in determining the features of our product.
Although the shopping mall, the stores in the mall and the individual customers will all benefit from our product, our main buyers are the shopping mall administrations.

The stores in the shopping mall will not be forced to use our product. They will make their own decision as to use our product or not. The mall administration can think of measures to increase this voluntary participation in using our product. 

2. What the product is expected to do?

a. The Smart Shopping Assistant is expected to serve the following purposes:

Customer point of view:

* Display information about the products that he/she passes by: This feature involves the display of geography-specific campaign/discount/promotion information. As the customer is shopping in a store, a RFID reader will track the device. And according to the data it can determine the store, which customer is shopping. According to the listed promotions related to that store, the customer will receive advertisements or special promotions.


* Allow general search of the stores and display floor plans: The customers will be able to type in the name of the item or the store that they are looking for, and see a list of relevant stores as a result. If they click on one of these, they will be able to see the plan of the floor on which the store resides. For example, keywords such as "clothing", "shirt", "skirt" etc. in the search field will give a list of stores that are in the clothing line as a result. 
For this feature to be enabled, all stores in the shopping mall will have to be tagged with relevant titles. Ex: Real will be tagged by "food", "market", "stationary", "clothing", "house cleaning" etc. whereas Marks'n Spencer will be tagged by "pants", "skirts", "shirts" etc.

* Allow the customers to make a shopping list on the Internet and then use it during the time he/she is in the shopping mall: There will be a special application on our website which allows users to log in and create their shopping list (as well as see their previous shopping lists). When they log in to a device in the shopping mall, this list will be automatically downloaded and they will have the opportunity to go over it (special visual features such as "crossing out” an item on the screen will be made available in further versions).

Shopping Mall point of view:


* Increase the overall time a customer spends in the shopping mall. As there is campaigns, advertisements, promotions that can be found easily by ‘Smart Shopping Assistant’ the customer will make his/her shopping more enjoyable and will want to spent effective (shopping) time in mall.


* Increase the number of customers that the mall receives per day. This device will increase the number of customers coming to mall each day as it serves easy and special information for customer. Just waiting for special promotions to be announced will increase the customer enthusiasm.

Store point of view:

* Allow the users to see discounts, special offers and campaigns so that they are encouraged to buy the store's products: This gadget will help stores to diseminate the information about their promotions, discounts and products.

*  Most importantly, collect statistical data about the shopping trajectories of the customers and their shopping habits: Every user will log into their user profile (with a username and password) when they turn on the device. RFID technology will be used to map the track followed by the customer from then on, until he returns the device. This way, the gadget will have helped the stores to get statistical data about which tracks are used most commonly (which routes are preferred in the store), which set of products direct the customers to which other set of products, around which type of products the customers spend more time and so on.
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Figure 1. Customers need not be confused about what to buy and how to choose the most convenient product anymore![1]

b. Other details about the product are as follows:

We will sell this product to shopping malls. We expect a demand of around 5000 items (at least) from each shopping mall in Ankara. The malls will then have the authority to lend (without charge) or rent this device directly to their customers.


The customers who are willing to use this product for the first time will have to go through an application process. The details of this procedure can be specified by the shopping mall administration. We strongly recommend, however, that this process should involve the signing of a contract between the sides (i.e. the shopping mall and the individual customer) and that a username and a password be given to each user individually. 

The users who have signed up for this service will then be able to borrow this device, by lending an identity card, from the information desk at the entrance of the mall whenever they desire. 

Each customer will have a user profile and the items that they buy, as well as the routes that they follow during shopping will be loaded to this profile. Below there is a flow chart for shopping process with ‘Smart Shopping Assistant’:

[image: image3.png]Request 2w

Database

& Request

Webpages
& Info





Figure 2. General Structure of our Program[2]
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Figure 3. Flowchart for Smart Shopping Assistant features
2. Function:

Firstly, user has to register to the shopping mall user list. Therefore you have to sign up, in order to use product. After registration you have an account. Your account has two-property user name and password in order to recognize user. Your account will also keep your old shopping, your route in shopping mall for each registration. 

The users who have signed up for this service will then be able to borrow this device, by lending an identity card, from the information desk at the entrance of the mall whenever they desire.  

During the shopping:

User have to carry along with themselves or place the  on shopping cart.  During the shopping, user can display information about the products that he/she passes by: This feature involves the display of geography-specific campaign/discount/promotion information. As the customer is shopping in a store, the device will be tracked by an RFID system. 

In addition, User is allowed to make general search of the stores and display floor plans: The customers will be able to type in the name of the item or the store that they are looking for, and see a list of relevant stores as a result. If they click on one of these, they will be able to see the plan of the floor on which the store resides. For example, keywords such as "clothing", "shirt", "skirt" etc. in the search field will give a list of stores that are in the clothing line as a result.For this feature to be enabled, all stores in the shopping mall will have to be tagged with relevant titles. Ex: Real will be tagged by "food", "market", "stationary", "clothing", "house cleaning" etc. whereas Marks'n Spencer will be tagged by "pants", "skirts", "shirts" etc. 

Moreover, if user buy anything from a store, the store employee or user will have to enter to slip number to the our product. The shopping mall can then make use of the slip number any way it desires. 

During the shopping background working:

The device will determine the position of the user on shopping and allow the users to see discounts, special offers and campaigns so that they are encouraged to buy the store's products: This gadget will help stores to diseminate the information about their promotions, discounts and products. 

In addition,  It collects statistical data about the shopping trajectories of the customers and their shopping habits: Every user will log into their user profile (with a username and password) when they turn on the device. An RFID system will be used to map the track followed by the customer from then on, until he returns the device. This way, the gadget will have helped the stores to get statistical data about which tracks are used most commonly (which routes are preferred in the store), which set of products direct the customers to which other set of products, around which type of products the customers spend more time and so on.

After Shopping:

User  has to give back the product and can take back its identity. After the product is taken, the information task has to check whether user close his/her account or not. After that start to communication with the server with using administration password. 

Additional Feature:
Moreover, User is allowed to make a shopping list on the internet and then use it during the time he/she is in the shopping mall: There will be  a special application on our website which allows users to log in and create their shopping list (as well as see their previous shopping lists). When they log in to a device in the shopping mall, this list will be automatically downloaded and they will have the opportunity to go over it (special visual features such as "crossing out” an item on the screen will be made available in further versions). 

3. What are the physical characteristics?

Our product will be a cell phone-sized electronic device (most preferably a PDA) with a touch screen. Some common PDA models and their relative sizes are as follows: 

Asus P320 PDA 

Width
: 54.5 mm
Height
: 95 mm
Depth
: 13.3 mm

HTC Touch HD Blackstone

Width
: 62 mm
Height
: 115 mm
Depth
: 12 mm

HP iPAQ 914

Width
:64 mm

Height
:113 mm

Depth
:16mm
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Figure 4. Cell phones are already quite widespread and they do not interfere with the general practice of shopping. Our device will not be much bigger than a cell phone, and will be portable.[3]

It will have plastic coating and rounded edges to comply with the safety regulations. The shock’s resistance is an important key factor as there is thousands of different people will use this device everyday.

Power Requirements: 

Processor description :Intel® PXA270 Processor 416 MHz 

Memory type description : 

192 MB total memory (128 MB ROM and 64 MB SDRAM), up to 45 MB user available persistent storage memory. 

Memory slots description: Mini SD Slot: supports 4-bit mini SD type memory standard 

 Software included description 

Wireless technologies description : 

Integrated quad band GSM/GPRS/EDGE, WLAN 802.11b, Bluetooth® 1.2, IrDA

GPS receiver description : 

Integrated high sensitivity GPS receiver with HP iPAQ Quick GPS Connection Utility

Power features description : 

Battery: removable/rechargeable 1200 mAh Lithium-Ion (user changeable), optional extended 1800 mAh

Power requirements description : 

AC Power: AC Input: 100~240 Vac, 50/60 Hz; AC Input current: 0.2 Aac max

Pointing Device description : Stylus 

Keyboard description : Built-in alphanumeric keyboard with LED backlight 

I/O Port description : 1 headphone jack, USB 1.1 Client, Serial RS232, AC adapter , USB desktop synchronization cradle or USB/Serial synchronization cable (varies by country), integrated IrDA (SIR)

4. What are the interfaces?

The operating voltage will be around 2V-3V.  

The screen will be used to display the necessary information about a product (name, category, location, ongoing offers and campaigns about the product). Special offers and discounts for the user will be displayed. The screen will display an option panel for the customers and they will enter their inputs to the system using this panel. The interface will have a number of modes.

Users will be able to display their previously written shopping list on the web and cross out items as they proceed. This information about the items that they buy will be loaded to the PDA with a special programming device by the cashiers at checkout.

At the end, customers will return the device to the information desk and retrieve their identity card.

Interfaces:
Login
IDLE mode
SearchMall  mode
DisplayShoppingList mode
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Figure 5. Create a Store of Food Category.
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Figure 6. Edit a Store of Cinema Category.
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Figure 7. Edit a Store of Clothing Category.
Below are some user- interfaces we designed:
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Figure 8: Select Search

Figure 9: Select Promotions 
Figure 10: Select Search by

by Category






Name
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Figure 10: Show Mall Plan 
Figure 11: Help

5. Main Blocks of Design:

The Smart Shopping Assistant system is composed of 4 main subsystems, namely: the user subsystem, wireless network subsystem, RFID subsystem and the database management subsystem. All of these subsystems have both hardware and software component. 
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Figure 5. Main bloks that will construct Smart Shopping Asistant.[4]
Block 1: PDA

This block is in use by the individual customers of the shopping mall. It includes a HP IPAQ 6915 PDA. We will download our own software on the device. It interacts with all other blocks. 

Block 2: Wireless Network

The wireless network will be set up in the shopping mall by the installation of one or more wireless access point(s), in accordance with the size of the mall. There will be a continuous wireless signal. The network will interact with the database at all times and with the active PDAs whenever they proceed to a different location (to check if the database has a relevant advertisement object matching with the location), as well as at times of profile update (user profiles on the server will be updated at the end of the shopping).
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Figure 6.The communication between client and the server.[4]
Block 3: RFID Structure

The RFID structure is composed of the RFID tags on each of the PDAs and an RFID reader for each store in the mall. This structure will allow the PDA to know its current location. 

Block 4: Databases

There are two databases: the advertisement database and the user profile database.

The first one will hold advertisement objects which will be sent to the PDAs in valid range. This database will be formed and edited by the shopping mall staff. The second database will hold user-specific information such as name, age, identification number, username, password, a list of previous trajectories in the mall as well as the items bought.

6. Standards Complied With:

In designing our product we must take all necessary precautions to avoid loopholes in safety. For that, we will abide by:
1. WLAN Standards: IEEE 802.11b/g standards

2. PDA Technology Standards: 
i. ISO/IEC 24771:2009, network specification provides a standardized protocol to provide a framework for various industrial devices to establish a simple, low-cost, energy-efficient, and high-speed network between them.
ii. ISO/IEC 18021, This standard contains user interface specifications for PDA's with a data interchange capability with corresponding servers.
3. Bluetooth specifications v2.0 + EDR (profiles supported: HID, FTP, DUN, GAP, SPP, HSP, SAP and OPP)

4. ISO 11469 and ISO 1043-1 to -4 standards:
i. The parts of the product have been marked where practically possible. Plastic parts are marked in accordance with ISO 11469 and ISO 1043-1 to -4 standards.
5. Waste of Electrical and Electronic Equipment (WEEE) directive requirement for recycling: 

The product is marked according to WEEE directive requirement for recycling and should not be disposed as unsorted municipal waste. 

6. EU RoHS Directive 2002/95/EC:

The product does not contain cadmium, mercury, lead, chromium VI+, Polybrominated Biphenyls (PBB) and Polybrominated Diphenyl Ethers (PBDE), in accordance to EU RoHS Directive 2002/95/EC.
7. Quality Function Deployment:

7.1 Creating Information:

The 3 main goals in implementing QFD are:

1. Prioritize spoken and unspoken customer wants and needs.

2. Translate these needs into technical characteristics and specifications.

3. Build and deliver a quality product or service by focusing everybody toward customer satisfaction.

The first phase in the implementation of QFD process involves putting together a “House of Quality”.

To start to construct the house of quality, we applied a consumer survey to 300 people in Real, Ankamall and Cepa to determine consumer’s priorities and important factors that can effect the product .The aim of the survey is standardizing the customer needs and construct the “voice of customer”. Moreover, we applied another survey for shopping mall administrations of above malls for specifying their needs about ‘Smart Shopping Assistant’. Both of the surveys can be found in Appendix A. After applying the survey, the results are at the following:

A. Age Interval:

Age interval of the survey-applied people is between 17 and 62 as:

Age 17-25: %10

Age 25-35: %25

Age 35-45: %40

Age 45-62: %25 
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B. Level of Education:

Results are spreaded from high school to associate professors and professors:
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C. Personal Income:
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D. Customer Specifications:

We try to specify the needs of the customer. The results are as below:

Customers want this device to be small, hand-size, and easy to use, easy to implement:

Shopping Mall Customer Point of view:
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Shopping Mall view:
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E. Performance Measures:

The customer survey can give a brief data about performance measures that ‘Smart Shopping Assistant’ needs to fulfill.  Below chart explains it briefly:
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After collecting and analyzing survey results we have a significant customer satisfaction parameters. We use these parameters in step1: “voice of customer” part. Furthermore, we had a meeting with design team of our project and specify the requirements for ‘Smart Shopping Assistant’ to meet customer needs, successfully. Also we rated the organizational difficulties with our shareholders and design team. The results of that meeting are summarized in the chart below:

F. Engineers’ Opinion:
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After having all the results, for implementing House of Quality we should follow following steps:

I. Step 1: Customer Requirements- “Voice of Customer”:

Customers’ needs and market segments will be analyzed through this step. From that survey described above we can simplify needs in two groups as:

Usability:

1. Easy to carry

2. Lifespan and Durability

3. Easy to use (User friendly interface)

4. Easy to implement

Performance:

1. Accurate data (statistics) collection

2. Relevant promotions to be seen

3. Accurate detection of consumer’s place

4. Secure for user information

5. Accurate searching Engine to be proceed

J. Step 2: Regulatory Requirements:

We should also specify requirements that are important for management or the team itself. Those are regulatory and customer do not need to know them.

1. Low cost

2. Fair competence between stores (as marketing issues interrupt)

3. Secure about consumer’s information

4. Secure for trajectory statistics for mall and stores

5. Easy implementation

6. Easily operated by the mall

K. Step 3: Customer Importance Ratings:

On a scale from 1 - 5, customers then rate the importance of each requirement. This number will be used later in the relationship matrix. The ratings are below:

 Usability:







Ratings:
1. Easy to carry






3

2. Lifespan and Durability




5

3. Easy to use (User friendly interface)



4

4. Easy to implement





3

Performance:

1. Accurate data (statistics) collection



4

2. Relevant promotions to be seen



5

3. Accurate detection of consumer’s place


4

4. Secure for user information




5

5.
Accurate searching motor to be proceed


3
L. Step 4:  Customer Ratings for Competition:

In this step we rated ‘kiosks’ which are found in supermarkets and media markets such as D&R.

Usability:







Ratings:
1. Easy to carry






1

2. Lifespan and Durability




4

3. Easy to use (User friendly interface)



3

4. Easy to implement





4

Performance:

1. Accurate data (statistics) collection



0

2. Relevant promotions to be seen



2

3. Accurate detection of consumer’s place


0

4. Secure for user information




4

5.
Accurate searching motor to be proceed


2
M. Step 5: Technical Descriptors - "Voice of the Engineer":

The technical descriptors are attributes about the product or service that can be measured and benchmarked against the competition. As we discussed above, we made a meeting with the design team of our company and we use the results:
Performance Measures:

1. Meet European Standards

2. Strong & Durable Hardware

3. Adequate Software Solutions

4. Security Systems

Technical Details:

1.
Compact PDA Dimensions

2. 
Light Material

3. 
Shock’s Resistance

4.
Location Determination

N. Step 6: Direction of Improvement:

Performance Measures:




Direction of Improvement:
1. Meet European Standards





(
2. Strong & Durable Hardware





(
3. Adequate Software Solutions





(
4. Security Systems






(
Technical Details:

1.
Compact Dimensions






(
2. 
Light Material







(
3. 
Shock’s Resistance






(
4.
Location Determination





(
O. Step 7: Relationship Matrix

	Performance Measurement
	Technical Details

	
	Meet European Standards
	Strong & Durable Hardware
	Adequate Software Solutions
	Security Systems
	Compact PDA Dimensions
	Light Material
	Shock’s Resistance
	Location Detection

	Usability
	Easy to carry
	
	(
	
	
	(
	(
	(
	

	
	Lifespan & Durability
	(
	(
	
	
	
	(
	(
	

	
	Easy to use
	
	
	(
	
	
	
	
	(

	
	Easy to implement
	
	
	(
	
	(
	
	
	(

	Performance
	Accurate data (statistics) collection
	
	(
	(
	
	
	
	
	(

	
	Relevant promotions to be seen
	
	(
	(
	(
	
	
	
	(

	
	Accurate detection of consumer’s place
	(
	(
	
	(
	
	
	
	(

	
	Secure for user information
	(
	
	(
	(
	
	
	
	

	
	Accurate searching motor to be proceed
	
	(
	(
	(
	
	
	
	


( Strong (9)

( Medium (4) 

( Weak (1)

P. Step 8: Organizational Difficulty

Rate the design attributes in terms of organizational difficulty.

Performance Measures:




Organizational Difficulty:
1. Meet European Standards





3

2. Strong & Durable Hardware





4

3. Adequate Software Solutions





2

4. Security Systems






3

Technical Details:

1.
Compact PDA Dimensions





4

2. 
Light Material







5

3. 
Shock’s Resistance






5

4.
Location Detection






5

R. Step 9: Technical Analysis of Competitor Products

To better understand the competition, engineering then conducts a comparison of competitor technical descriptors.

Performance Measures:






Ratings:
1. Meet European Standards





3

2. Strong & Durable Hardware





5

3. Adequate Software Solutions





3

4. Security Systems






2

Technical Details:

1.
Compact PDA Dimensions





0

2. 
Light Material







2

3. 
Shock’s Resistance






4

4.
GPS Accuracy






0

R. Step 10: Target Values for Technical Descriptors

At this stage in the process, the QFD team begins to establish target values for each technical descriptor. Target values represent "how much" for the technical descriptors, and can then act as a base line to compare against.

Performance Measures:




How Much:
1. Meet European Standards



%100

2. Strong & Durable Hardware



5 years span (15000 uses)

3. Adequate Software Solutions



up to 60 000 user profiles (APP-2Tb)

4. Security Systems




Registration Systems

Technical Details:

1.
Compact PDA Dimensions



Asus P320 PDA

2. 
Light Material





150-160 g


3. 
Shock’s Resistance




 up to 100 kg


4.
Location Detection




 60 000 m2
T. Step 11: Correlation Matrix
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V. Step 12: Absolute Importance:

Performance Measures:


Absolute Importance:
Relative Importance:
1. Meet European Standards


69



11%

2. Strong & Durable Hardware


111



17%

3. Adequate Software



176



27%

4. Security Systems



53



8%

Technical Details:

1.
Compact PDA Dimensions


39



6%

2. 
Light Material 



32



5%

3. 
Shock’s Resistance



39



6%

4.
Location Determination


133



20%

Now we unite all of the information above in one diagram:

7.2 QUALITY FUNCTION DEPLOYMENT: 
Smart ShoppingAssistant
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7.3 Conclusion:

As a result our team’s most important and urgent subject is ‘software solutions’. We should implement adequate software, which will be both easy for mall customer and mall administrations to use, for mall to maintenance and implement. 

Furthermore, our PDA model should be carefully distinguished. It should have shock resistance, small shaped, light weighted small computer for both being user-friendly and reliabe. But there is a cot problem has arouse about PDA as long as this kind of PDA is nearly 400$ so this burdens our expanditures.

Secondly important factor for ‘Smart Shopping Assistant’ Location Determination. Since product’s most significant power is to detect customer’s place and bring information according to this data, customer’s location must be determined accurately. Solving this problem is a bit hard for our design team. We first resolve this problem by GPS technology and since it is not suitable for our case, we changed it to Bluetooth and Wireless technologies.
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