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Abstract


A drive through device that uses a voice recognition and touch screen interface is being developed.  The methods and implementation of the graphical interface for the device are presented including the tricks used to provide visual feedback.  The development cost and performance of the graphics are analyzed.  The future plans for the development of the full project are presented.

1
Introduction


The purpose of this project is to provide an interactive ordering system or kiosk with minimal human support for a fast food drive through.  This system will allow for either speech recognition or touch screen input with visual confirmation that the order was interpreted correctly.  The employees will only be involved with the production and delivery of the food and collection of payment.  This device will provide the consumer with an easy to use interface to place their order.  Customers will be able to ponder their order for as long as needed.  They will be able to change the order with the employee waiting on them.  Once the customer is satisfied, the order is sent out to be made. The customer pays the cashier right before pickup. [2]
1.1
Background

Touch screen devices are being used in many aspects of our society.  They are used to provide a user-friendly ATM device that has a multi-language interface.  Touch screens are used to provide a self checkout device at major grocery stores.  They are also used to provide a keyboard on the screen when there is a limited amount of space on the counter.  This project aims to bring that same technology to the customer and expand on it in the fast food industry setting.

The expansion of a touch screen product is the incorporation of a voice recognition system.  Voice recognition has been implemented in many applications for the last ten years.  Computer programs for the handicapped use voice recognition to provide speech-to-text compatibilities and voice activated command execution.  This product will use the principles behind the command execution part of voice systems to provide the interactive drive through ordering system.
1.2
Expected Results and Contributions:


This product is expected to provide additional places in a fast food restaurant for the customers to place their order without the need for hiring additional personnel.  The system will allow the customers to place their order without the service person waiting for the customers to decide.  With this system, the service personnel is only required to collect the money and distribute the product. This allows the service personnel to accomplish more tasks.  If time runs out or unexpected problems appear, the minimum goal of the project is to provide a touch screen only interface.
1.3
Organization of Paper


Section 1 introduces the scope of the entire project.  Section 2 states the objectives and plans for the mini-project.  Sections 3 and 4 give an overview of the methods used for design and implementation of the mini-project, respectively.  The cost analysis is presented in section 5, while the demo results are in section 6.  The conclusion and plans for future work are presented in sections 7 and 8.
2
Mini-Project Ideas


The goal of the mini-project is to develop the graphical interface for the voice/touch interactive ordering device.  The graphical interface is an important component that all of the other devices and software interact with.  The other components will expand upon the functionalities of the graphical interface.  The graphical interface is also the only way to provide feedback to the customer.  If the customer does not like the visual effects or it is too complicated, the entire product could fail during the testing phase. 

The screen will be divided into multiple sections: Menu buttons, Current Order, Done button, Start Over button, Edit button, and Remove button.  The Menu Buttons section is the most complicated.  It will initially display buttons of menu item sections:  sandwiches, side items, drinks, and desserts.  When one of the section icons is selected, the menu will change to an expanded menu of that option. This expanded menu will show the individual items that belong to the section.  For example, the user selects the sandwich section and then a hamburger.  A small section of the menu will change to allow the user to select if they want the hamburger alone, as a medium meal or as a large meal.  If one of the meal sizes is selected, the list of available drinks will be shown in a pop-up window.  After the drink is chosen, the menu will revert back to the initial screen. [2]

During the ordering process, the list of the items chosen will be displayed in the “Current Order” section.  The price of the item is displayed to the right and the total with the applicable tax is shown at the bottom of the section.  Individual items in the “Current Order” section can be selected by pressing the screen above the item.  While an item is highlighted, it can be either removed or edited using the Remove or Edit button respectively.  Once the customer is finished, the confirm button is pressed to send the order through a network connection to the kitchen to be prepared. [2]
3
Methods


The graphical interface was developed using Macromedia Studio.  Macromedia Studio is a visually-based development tool for flash and graphical applications.  All pictures and information is borrowed from the McDonalds fast food restaurant menu.  Pictures are created and designed in an image manipulation program such as PhotoShop.  For example, the sandwiches are used as touchable items for the selection process.  When the user clicks on one of the sandwiches, the picture undergoes a transition from a normal sandwich (Figure 1) to a sandwich that slopes toward the middle or squished (Figure 2).  The buttons are designed to look 3-dimensional so they sit above the screen (Figure 3).  When the button is depressed, the button appears to go into the level of the screen (Figure 4).
Figure 1:  Regular sandwich
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Figure 2:  Squished sandwich
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Figure 3:  3-D button example
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Figure 4:  Pushed-in button
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Macromedia studio works by applying small segments of code, or scripts, to the different icons or pictures that are present on the screen.  One script is executed when the sandwich picture changes from the normal picture to the indented picture.  At the same time, another script is executed that finds the information that the sandwich references and adds the appropriate message and price to the “Current Order” section of the screen.

These scripts, called “behaviors” in Macromedia Director, are added to each item on the screen to tell it what action to take when a specific event is detected.  Behaviors are written in Director’s programming language, called “lingo.”  Lingo is analogous to JavaScript in that it contains many event handlers.  These handlers include things like, “mouseDown,” “mouseOver,” and “exitFrame.” These scripts are combined with a linear editing style to allow for layering of items on screen.


Simple Director behaviors look like:

 
--This is a comment


--This behavior takes a sprite on

--screen and swaps it with another


--cast member (picture) in the movie


--when the mouse is clicked down


--and then back again when the button is released

On mouseDown me



Sprite(18).member = member(123)


End


On mouseUp me



Sprite(18).member = member(122)


End


Scripts similar to those specified above were used to achieve the visual button effects seen in the presentation.

4
Implementation
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Initially the interface used a bulleted menu design.  After we received the feedback from the proposal’s presentation, the interface was redesigned to incorporate pictures.  This modification lead to a block-structured design where the picture of the product is displayed with a small caption (Figure 5).  The caption describes the name of the product and the price. When the picture or name is selected, the graphics change to appear as if the picture or name is depressed.  This feature provides instant user feedback on which item is selected.
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The menu section buttons are located at the bottom of the screen (Figure 6): Entrees, Fries&Drinks, Desserts, Meals, The Dollar Menu, and Kids.  A Start Over button, located in the upper left corner, is used to reset the entire order.  In the upper right, a Done button is used to send the order to the cashier.  These buttons stay on the screen throughout the ordering process.  When one of the menu section buttons is selected, the items in that section appear above the buttons (Figure 7). 
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The Entrees section allows the user to order stand alone items such as sandwiches and chicken strips without ordering the fries and drinks.  The Meals section is where the user will go to order the entire package of entrée fries and drink all at once.

5
Cost Analysis


The cost analysis of the mini-project consists of the man-hours required to develop the graphic interface and the cost of the Macromedia Studio and PhotoShop software. The interface took 60 man-hours to program. At an estimated wage of $20 per hour for a graphic designer, the total cost for man-hours is $1,200.  The Macromedia Studio MX 2004 software’s price quote on the internet is $899 [3]. PhotoShop’s price quote is $599 [1]. The total production cost of this software is $2,698.
6
Demo Results


The graphical interface was tested by the members of our group.  The transition time between the different menus is determined by the visual effects used to make the transitions.  However, there is no obvious lag time during these transitions.  The graphics effects on the pictures were well received and provided a nice visual effect.  

The interface is still considered a beta version.  The bulk of the items work properly.  The known issues in terms of workability and human-computer interaction are:  

· Some of the items subtract the wrong amount when they are removed from the “Current Order” section.  

· The drink option needs to be added to the kid’s meal selection.  
· An icon should be added to cancel out of the meal selection if the customer presses the wrong section of the screen.  
· The Start Over button should have a confirmation message appear just in case the customer accidentally hits the button.
7
Conclusion


The graphical interface is just the beginning of the developmental process of the voice recognition/touch screen interface ordering device.  The graphics turned out well, especially considering the time period that it was completed within.  Initial cost of the interface can be spread out through the cost of the license fees.
8
Future Work


The next step is the development of the voice interface system. The voice interface will be the toughest challenge to fit within the capabilities of the E-Box component.  A complex neural network will be used to minimize the need to store sound files in the E-Box’s memory.  The voice sampling process via a microphone will require ingenuity to accomplish its task within the limitations of the E-Box.  Frequency levels sampled at specific time intervals will be analyzed and sent as input to the network.   This network will be trained on a separate, faster computer with negative feedback to achieve the correct output for different sound samples. [2]

The voice samples will be obtained from volunteers who represent a variety of accents. They will be asked to read from a list of keywords that the network is required to recognize.  The keywords will be divided into groups.  Different groups will be active depending on which menu is currently being displayed on the screen.  When a particular keyword, such as hamburger, is recognized by the system, the screen will react the same as if the user had touched the hamburger section of the screen.  This process will minimize the need for additional coding of the graphical interface. The most difficult part will be programming the network to ignore the spoken words not on the list and filter out the background noise to prevent misclassification of the input during the ordering process.  [2]

The touch screen also has to replace the mouse as the input device.  The touch screen will involve the installation of software and mapping the boundaries of the monitor to the touch screen. Another mini-project is to develop a method for our device to communicate with the displays and registers inside the restaurant.  The final section of this project involves bringing all the pieces together on the E-Box.  The communication links between the touch screen, voice input, and graphical interface will be finalized.  The project will be finished after the final product testing is complete.


The minimum future goal for this project is the development of a touch screen only interface for the drive through of a fast food restaurant.  This goal removes any difficultly that the voice interface would bring to the system.  Instead of the voice recognition system, the device would be integrated with the current intercom ordering system.  The touch screen interface would still provide support for the hearing impaired to order without the intercom.  The customer’s order would still be displayed on the screen to provide visual confirmation that the order was received correctly by the employee via the intercom system or the touch screen.  
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Figure 6:  Menu Section Buttons
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Figure 5: Block Structure
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Figure 7:  Entrée Items after the Entrée button is selected
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