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1. Introduction 

1.1 Purpose: 

The software covered by this document is intended to make supermarket shopping easier. It provides the shopper with the means to easily locate products on the store        shelves. Time spent in the store is minimized with directional and location information that will take the shopper directly to the desired items. 

This specification is intended for supermarket owners or operators. 

  

1.2 Scope:  

  

The software product will be called "Shop Navigator." With a preselected shopping list of items from the store's inventory, the shopper will be able to enter an ID name or        number and a passcode on a device attached to their shopping cart. Since this is a prototype simulation, the actual hardware is not available but will be simulated on a laptop computer. 

The simulation software will provide navigation directions to the shopper to locate each item in their shopping list, as well as determining the shortest path. Simulation will not be performed in an actual store but will be done on a scaled layout of the store's floor plan.

  

1.3 Definition, Acronyms, and Abbreviations: 

Cricket, Cricket module - The wireless devices used to gather location data in this project.
GUI - Graphical User Interface    

1.4 References:
(1) Wei Zhu, Charles B. Owen, Hairong Li, Joo-Hyun Lee, "Design of the PromoPad: an augmented reality shopping assistant," 12th Americas Conference on Information             Systems, August 4-6, 2006, Acapulco, Mexico.   http://metlab.cse.msu.edu/publications/PromoPad_AMCIS_V2.pdf 
(2) Wesley Chan, "Project Voyager: Building an Internet Presence for People, Places, and Things," Massachusetts Institute of Technology, May 2001                                           http://www.media.mit.edu/pia/voyager/docs/Chan-MIT-Voyager-Thesis.pdf 
 
(3) Vladimir Kulyukin, Chaitanya Gharpure, John Nicholson, "RoboCart: Toward Robot-Assisted Navigation of Grocery Stores by the Visually Impaired," Utah State                    University, http://cc.usu.edu/~cpg/pubs/iros05.pdf 

(4) IEEE Standard 830-1998, "IEEE Recommended Practice for Software Requirements Specifications." http://ieeexplore.ieee.org/servlet/opac?punumber=5841 
1.5 Overview: 
The next part of this document contains a general description of the product as well as the functional requirements and attributes. The description includes a quick perspective of the product, the functions used in the product, user characteristics, general constraints, and the assumptions and dependencies regarding the product. The requirements needed for the software to function properly include functional requirements, external interface requirements, performance requirements, and design requirements. The functional attributes of the product are also listed.

The software requirements specifications are organized by section. 
2. General Description 

2.1 Product Perspective:
This prototype system is self contained. In an actual implementation of the device would be wirelessly connected to a back-end records list containing the store                inventory and the shopper's individual shopping list. This system could be further used by employees to quickly and efficiently locate items that need to be restocked.

    

2.2 Product Functions:    

2.2.1 General operation:
The software and associated hardware (i.e. the Cricket module and laptop) provide for a location aware system to guide the user through the simulated supermarket to fill their shopping list. The shopping list is assumed to have been entered from the user's home into the store's web site and stored remotely. 

On entering the store, the user will obtain a shopping cart with the device attached. In this prototype, this function is to be demonstrated on a scale drawing of the store plan on which the Cricket location modules will be place. Cricket beacons will have specific, fixed location and the Cricket listener will be moved on the  floor plan drawing to simulate the user moving about the store.

The laptop display will indicate the direction to items on the shopper's list, providing guidance to locate each item. 


2.2.2 Specific features
· Shows a store floor plan on-screen indicating the shopper's current location and the path to the nearest item in the shopper's list. 

· Automatically indicates path to next item when shopper pauses in close proximity to the current item. 

· Recalculates route for if shopper does not follow previously displayed route. This is necessary if the shopper suddenly decides to examine some item of interest in another part of the store. 

· Shopper can add or remove items interactively. When adding, a new page will be displayed allowing the shopper to select the new item from a menu. 

· Items can be temporarily skipped. 

· Items can be ordered by type. This permits loading the shopping cart in such a manner that heavy items are on the bottom, frozen foods or fragile items are selected last, etc. 

· Out of stock items are indicated as they become selected for location allowing the user the option to skip this item or to proceed to the location to select another related or competitive product. 

· A Low Battery Warning will be given if one of the beacons/the listening device consistently gives distances that are out of range.

  

2.3 User Characteristics:    

        The user will need to be able to interpret graphical directions given to them from the device.

  

2.4 General Constraints: 

The reliability of the sensor data retrieved has a negative relationship with the distance to the beacons. The main constraint will be the functionality of the wireless                hardware. The speed at which the wireless beacons send position data could introduce latency between the wireless receiver's actual position and the receiver’s position shown on the screen. Error checking will probably increase this latency even more, but is necessary for accurate results.

The need for handicap accessibility may require many extra features beyond what is specified in this document.

  

2.5 Assumptions and Dependencies:  

It is assumed that the shopping cart will not go out of range of the wireless beacons, as this would be outside the field of operation for the device. It is also assumed that in a real store environment the wireless beacons will always have charged batteries installed, or will be powered by the cricket module AC adapters. It is also assumed that the data for each of the product locations must also be updated as product locations are changed.  

3. Specific Requirements 

  

3.1 Functional Requirements: 

The user will initially be presented with a login screen. To gain access to the saved shopping list(s), the shopper shall be required to login with a user identifier and a passcode. Shoppers without previously saved shopping list(s) shall also be able to interactively utilize the system for locating items of interest without logging in. 

  

The user interface shall consist of a multiple page graphical user interface. Pages shall be available for login, acquiring previously saved shopping list(s),  a search page to add items to the list and navigation to items on the list. Store personnel who log in to the system will have access to an additional menu page allowing them to add, remove or change locations of items. 

  

The navigation page of the GUI shall show a floor plan of the simulated store. For the nearest item in the shopping list or for interactively selected items, a path shall be drawn on the floor plan to indicate how to go to that item. When arriving within visual range of the selected item (as simulated on the prototype scale model) the system shall announce the arrival. When the system has taken the shopper to the currently selected item, it shall select the next nearest item in the shopping list and show the navigation directions to that item.  If the shopper disregards the currently displayed navigation information and moves to another area of the store, the system shall calculate a new navigation path to the nearest item from their new location. 

  

Shoppers shall also have the option to skip or remove the currently selected item from the currently displayed navigation path. The system will calculate a new navigation path to the next nearest item from the current location. Items that are skipped during shopping shall be moved to another list and on completion of all other shopping items, the shopper will be presented with the option to navigate to each skipped item or remove them completely. When an item is out of stock, the shopper shall be notified and given the opportunity to skip or remove the item or continue on to the location of the out of stock item in order to look for alternatives.

A section of the user interface shall be reserved for informational messages. This section shall be available on all pages. As the shopper passes within visual range of store items that are currently on sale, a short message will be displayed in the informational window describing the sale item.

On initial power up the system will attempt to establish its current location in the grid.  If the system cannot establish its position initial position it will still be able to display the store floor plan. On failure of the location determination ability after having established a previous location, the system shall still indicate the next nearest item on the floor plan based on the last known location. A button will be provided so the shopper can indicate when they have acquired the item. The system shall then assume it is at that item's coordinates and calculate the navigation path to the next nearest item.

   

3.2 External Interface Requirements: 
The project requires four (4) Cricket devices and a laptop. Three (3) of the cricket will be used as beacons, with the fourth cricket will be used as a listener, connected to the laptop via a serial cable. The laptop will be used to display directions to the user. Additional beacons would be required for a larger scaled model. These interface specifications are not included in this document. 
3.3 Performance Requirements:
The system will give the shortest path to the next item on the list, ordered by their proximity from the last retrieved item. The software will assume that the user has found    the item after spending a short amount of time within one (1) meter of the item's location.
3.4 Design Constraints: 
[DC 01] One issue found with the cricket devices is that when a battery in one is low, the device starts to report distances that are out of range. Given this, there will be a rubric for when data is out of range. 

[DC 02] The range of the beacons is limited, which may cause problems when put to use on a larger scale.

[DC 03] The number of beacons is limits to three - this would need to be increased in larger scale models/applications to make up for the range limit.

[DC 04] Battery life for this implementation is crucial in both the laptop and the Cricket devices. Low battery in the cricket devices results in a higher probability of inaccurate distances, while lack of power to the laptop means no operation for the user. Low power in the beacons can be resolved by using the AC adapters that are available for the cricket devices.
    
3.5 Attributes: 

3.5.1 Reliability: 
The wireless devices that interface with the Shop Navigator software are prone to providing erroneous data. This could be due to different factors such as interference from other electronic devices. To help negate the erroneous data, the software will do error correction. Error correction will be performed by taking a number of consecutive instances of the distance data from the wireless beacons and then averaging the closest results together, or by tossing out the distance data that is beyond a certain threshold, or by other means. The accuracy will be sufficient enough for indicating the shopper's position.

  

3.5.2 Availability:
The records list will need to store the current shopping list, so that if the cart experiences a system failure, the user can resume from the last item they received after the software restarts. Carts will require regular testing to assure that they are calibrated and functioning properly.

3.5.3 Security: 
The Shop Navigator software is to remain operational at all times unless it is turned off by the company management. Therefore, the user will have restrictions as to what they can or cannot do with the software.
· The user will only be allowed access to the user interface, and will have no access to modify or destroy the original code. 
· There will be no way for the user to turn off or reset the software without first entering a password. 
· The password to turn off or reset the software will only be disclosed to store management. 
· Each user needs to be able to password protect their personal lists to protect privacy. 
· There should not be a method for exporting the shopping lists unless they are otherwise password protected. 
  

3.5.4 Maintainability: 

By using stored records of item locations with an item placement GUI, store managers will be able to enter in item locations. The record storing and GUIs are separate modules, thus the entire code will not have to be modified to make changes.

  

3.5.5 Portability: 

The user interface software is written in 100% Java and can be run on any host that includes a Java Virtual Machine. However, The position location device uses a daemon that runs in a Windows operating system. 

  

3.5.6 Accuracy:  

Because the cricket devices give inaccurate distances when both low on battery, and when exposed to excessive interference the software will implement a form of error checking when receiving distance data, discussed Section 3.5.1 Reliability.
  

  

