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A Sales-assistive Key Holder for Sales Clerks of Large

Retail Stores

Summary

In recent years, there are more and more big retail stores which attract a lot

of customers. In these big retail stores, sales clerks are so busy that can not

serve and help every customer in time. On the other hand, the interaction with

sales clerks is very important for customers, especially when they are hesitating

whether to buy products.

“Cue”, a key holder for sales-assistance in large retail stores; designed to detect

whether customers are hesitating to by products and tell the sales clerks the cue

of approaching and helping them. It aims to help the sales clerks to grasp the

information of customers more efficiently, and also meet the customers’ needs

more effectively.

This paper describes my design process from vision to implementation, and a

test in a big sporting goods retail store, discusses how to design this interactive

key holder for sales clerks and how does it assist them as a new working style and

also meet the needs of customers.
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1. Introduction

1.1. Introduction

It was a Friday night, my friend Chen (Figure 1.1)1 and I were shopping around

the Yokohama Station. Chen was an exchange PhD student from China. He has

finished his one-year study in Yokohama and scheduled to fly back to China in

the next morning. Chen told me that he wanted to buy a pair of pants tonight

and I planned to take a look at some bags. We entered into a retail shop just

neighborho’od to the JR station and stopped by a shelf for pants. Chen picked

up a pairs of jeans and told me that he had already searched this pair online and

really liked it. But he was hesitating whether to buy because of the high price.

At that moment, a sales clerk (a young man around 20 years’ old) came, and it

seems like that he had already known that Chen was hesitating and suggested him

trying that pair on. After coming out from the fitting room and seeing himself

in front of the mirror, Chen was still undecided. The clerk advised him in great

detail and brought several shirts to let Chen try. And then the clerk gave Chen

profound ideas and suggestions. Finally, Chen decided to buy them all, even those

shirts.

Another Friday night, I was in a famous retail store looking for a pair of cargo

pants. I quickly made up my mind, but the only problem was my size. I knew

my size in inches, but not in centimeters described in the tag. I tried to look for

assistant, but finally it turned out to be no one around. So I had to randomly

pick up a pair and took it to a sales clerk almost twenty meters away and asked

to convert my size into centimeters, and then took another twenty meters back

1



Figure 1.1: a photo with Chen(left2) and other two friends

to the shelf, took a suitable size, and heading toward the fitting room (another

twenty meters) to try them on. But all of a sudden, I did not need that pants any

longer, and finally went straightly out of the store without buying anything.

The previous two scenarios are quite contrasting. In the former one, Chen

planned to buy a pair of pants, yet finally leaving the store with more than he

budgeted; while in the latter example, I was really like the pants in that store,

but finally did not buy it.

Why is that? I honestly think it is because the different services provided by

those two stores, those influence of services became especially obvious when a

customer was hesitating whether to buy or not. The reason why no sales clerks

appeared in need is probably because the retail store was big and there were

many customers there, sales assistants were so busy that could not help every

customer in time. So there could be some way to assist the sales clerks to work

more efficiently and answer most customers’ needs in due course.

Therefore, this paper introduces “Cue” (Figure 1.2)2, a key holder for sales-

assistance in retail stores, which is designed to detect whether customers are

hesitating in choosing products and tell the sales clerks the cue of approaching

and greeting them. It aims to help the sales clerks to grasp the information of

2



customers more efficiently, and also meet the customers’ needs more effectively.

Humanic clues created by sales clerks are most salient for labor-intensive, inter-

active services. The more inter-personal, customer-oriented interaction, the more

pronounced and emotional humanic effects are likely to be. Humanic interac-

tion in the service experience offers the chance to cultivate emotional connection

that extends respect to customers and, in so doing, exceeds their expectations,

strengthens their trust, and psychologically builds the loyalty to the brand/store.

Figure 1.2: The prototype of “Cue” (the key holder at upper-right, and the sensor box at upper-

left) and its validation in a large sporting goods retail store (a clerk working with “Cue” at

lower-right, the sensor box on the shelf at lower-left, and the interaction between a clerk and

customer being supported by “Cue” at lower-middle)

This paper is structured as follows. Chapter 2 reviews the shopping behavior

field, decision time, verification and hesitation segments, humanic clues, approach-

ing and greeting customers, sensor networks of detecting customers” behavior.

In the sales management area, “Cue” can help the store save the salesforce

size and the labor costs. To assist sales management, “Cue” can also help the

sales clerk find a new way to work smarter, which means working more efficiently

and matching available offerings to more customers needs. “Cue” is applied to

3



the unexplored field that not only solves the problem of sales clerks in big retail

stores who cannot take care of every customer without improving his working

efficiency, especially those customers who are hesitating in choosing products and

need advice from sales clerks to help them make their decisions. “Cue” detects

the time and tells the sales clerks, which bridges two most important factors-time

and communication. The hesitating segment behaviors start when customers pick

up and examine a product, which are frequently recognized when customers are

reading the label, checking the price, and then selecting one or more similar prod-

ucts for closer comparison. This segment displayed the longest time to compare

the alternative products (an average of 48.5 secs). This behavior shows a sub-

stantial degree of uncertainty (or hesitation) on their part, which is often because

customers appear not to have enough information or experience to make a quick

decision. Hesitation decision behavior is unique to this segment because normally

the informants intentionally will search for the product of certain brands and are

unable to quickly locate it in the shop. Negative emotions emerged under such

circumstances which led shoppers to compromise and buy inferior alternatives or

even not to consume. Therefore, they need someone to help them in time, and nor-

mally the sales clerk would be the best candidates. If we set a unit as 20 secs (two

units as 40s), we can filter the customers in habitual and confirmatory segments,

also customers who do not want to buy. These units can help us detect those cus-

tomers who are in hesitation and give sales clerks time to react. “Cue” is expected

to timely establish the communication between a busy but enthusiastic sales clerk

and those hesitating customers. According to fieldwork results, the desire of sales

clerks and that of the customers can not be satisfied simultaneously, thus sales

chances are lost. I am dedicating on making a sales-assistance key holder for sales

clerks, with which they can be aware of those hesitating customers. With the

message from “Cue”, the sales clerks could start with suggestions such as “I saw

you’re looking at...” rather than “How can I help you?”. Because sales clerks are

responsible to know more what the customers need, this ice-breaking greetings will

4



make them feel more acceptable, which can improve customers’ service quality,

exceed their expectations. With “Cue”, sales clerks can work more efficiently, he

can focus on the main sales area, and arrive at the blind spots timely. Customers

will be more comfortable when sales clerks are able to know what they want, and

offering timely help in need. This is not only solves the problem of scheduling a

suitable communication time, but also creates a new customer-friendly interaction

experience.

Chapter 3 introduces the background of “Cue”, the design process and intro-

duces the implementation process explaining how “Cue” builds an interaction

between the sales clerks and customers.

“Cue” is exactly designed through the process consisting of ethnographic sur-

vey, hardware and software sketching, and prototyping experiments. In order to

find out how to determine whether they have interests or hesitating in products,

and how to approach, greet and communicate with them, I conducted surveys

perceptively in an outdoor goods store and a sporting goods store.

After the fieldwork, I concluded that ”the duration of customers ” as the most

elements that detects the hesitation and indecision. For example, Customer B in

Namche Bazar and the lady in Adidas Jiyugaoka, they both showed a long time of

hesitation in choosing products. On the other hand, the sales clerk longs for the

cue to help the customers to make decision. Thus, a device to instruct sales clerks

the time to help is highly needed. Additionally, the device should be carried on

with the clerks rather than installing at the counter, and it is important that it

cannot bother customers. I will focus on the“duration of customers”, an output

device to sales clerks to instruct the time to show up.

In this case, “Cue” is a key holder for sales-assistance in large retail stores. It

is designed to detect those hesitating customers and tell the sales clerks the cue

of approaching and helping. In order to fulfill this idea, “Cue” needs to cooperate

with sensors setting up at shelves. Sensors detect customers’ behaviors when

they pass by or approach the product shelf. Then, to judge whether customers

5



are hesitating in buying products or indecision, sensors will count the time of a

customer staying at the products. And confirming his/her hesitation, sensors will

send signals to “Cue”, which is hung up on the clerk’ neck with his staff card.

“Cue” will cue and tell the sales clerks to help the customer.

In order to get the signal from the sensor box, an actuator for sales clerk is

needed. My teammates and I did a lot of ideation. After the ideation, I decided

to set a sensor box at products shelf to detect a customer’s duration to judge

whether he/she is hesitating in buying the products. On the other hand, a key

holder buckled on the ring of clerk’s staff card receives the information from sensor

box and tell the clerk the cue of approaching and helping the customer.

Here is the framework of this system.

1⃝. The sensor box is installed under the product shelf and switched on in a

“waiting” status.

When a customer stopped by the shelf and is interested in the products. The

sensor box will count his/her duration standing in front of the shelf.

2⃝. Customer stops by the shelf, examining the products.

If his/her duration is over 20 seconds, the sensor box will send data A to the

key holder.

Key holder will light up two LEDs to cue the sales clerk.

Sales clerk then will be informed by the two shining LEDs that there is a

customer staying in front of the shelf for about 20 seconds.

He can keep waiting or get ready to approach the customer. It depends on his

conditions.

(If customer leaves from the shelf within the first 20 seconds, the sensor will

return to “waiting” status and send data C to the key holder. The key holder also

returns to “waiting” status.)

3⃝. If customer’s duration is over 40 seconds, sensor box will send data B to

key holder.

Key holder will light up four LEDs and vibrates itself to cue the sales clerk.

6



Sales clerk will be informed that the customer has been staying over 40 seconds

and should be recognized as the status of “hesitation”. Then it would be the time

for the clerk to show up and help.

(If the customer leaves from the shelf within this period of time, the sensor will

also return to “waiting” status and send data C to key holder. Key holder also

returns to “waiting” status.)

4⃝.The sales clerk switches off the key holder in order to pause the receiving

message. Then he approaches, greets and serves the customer.

“Cue” is a key holder working in an interaction system with wireless commu-

nication. This interaction system is made up by sensor box and the key holder.

The whole system is based on the open source hardware prototyping platform,

Arduino.

Chapter 4 presents the validation of “Cue”, which was tested in a large sporting

goods retail store.

This chapter describes the validation of using “Cue” in a large retail store of

real world. The purpose is to validate the performance of the prototype, examine

its effect on the working behaviors of sales clerks, and see whether it can meet the

needs of customers, and find out potential problems of this system.

This validation was conducted in a big sporting goods retail store on December

14-15, 2012. It was very difficult to get permission as it is a chain store and

approval should be passed to the head office to determine. In this paper, I observed

three sales clerks during their working period with “Cue”.

Based on the validation results, I made a discussion on suitableness of each user

sales clerk, customers’ behavior, insufficiency in sensor detection, insufficiency in

operation of key holder.

Chapter 5 comes to the conclusion and suggests the future research direction.

“Cue” contributes on providing an assistant for busy sales clerks in large re-

tail stores, building the interaction between altruistic sales clerks and hesitation

customers, thus it both meets the customers’ needs and maximize the utiliza-
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tion of the limited time resource of sales clerks. The current achievements have

fulfilled our expectation in several regions but still some minor error needed to

be fine-tuned. As a result, for further development, the implementation of new

experiences becomes essential.

In future, I hope “Cue” to become a more accurate hesitation sensing system,

a more understanding key holder, and develop into a teamwork system for sales

clerks in large retail stores, and has other possibilities such as creating a brand

new attracting system.

Notes

1 a photo with Chen(left2) and other two friends

2 The prototype of “Cue” (the key holder at upper-right, and the sensor box at upper-left )

and its validation in a large sporting goods retail store(the sensor box on the shelf at lower-

left, clerk working with “Cue” at lower-right, the interaction between clerk and customer

being supported by “Cue” at lower-middle)
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2. Related Works

2.1. Sales Management

Management Science in Retailing and Salesforce Decisions

M. S. Moyer 1 introduced the operations research techniques applied for man-

agement science in retailing, examined the applications in a decision framework,

including Store Location Decisions, Store Building Decisions, Store Layout De-

cisions, Products Decisions, Pricing Decisions, Promotional Decisions, Salesforce

Decisions, Service Decisions and Credit Decisions.

In the Salesforce Decisions area, he talked about the routing of salesmen and

the most profitable salesforce size.

Two factors exist which encourage the more rational management go retail

salespeople:

1. Sales help is an expensive and unavoidable element of the mach ant’s mar-

keting mix;

2. Compared to outside salesman, retail clerks and their work are relatively

amenable to systematic regulation and accurate observation.

Stokes and Mintz 2 have developed a Monte Carlo queuing model to determine

the optimum number of clerks to assign to a floor in a store. The objective of the

model is to balance the cost of clerks against the cost of lost business in order

to maximize the store’s profit on sales. The model probabilistically considers five

variables:

1. The arrival times of customers;

2. The time required to service various customers;
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3. The number of items purchased by each customer;

4. The incremental value go each item sold;

5. The the amount of time each potential customer is willing to wait for service.

Horgan 3 offered a variant of this approach. His purpose is to staff to the point

where the probability of a sale is the greatest. It is argued that the likelihood of a

transaction occurring is greatest if the customer has been waiting for some period,

after which time the probability of a sale to him declines. This claim is supported

by data derived by observing about 1,000 shoppers in a ladies’ shoe department.

The analyst finds the average customer waiting time which will maximize the

likelihood of a sale, and from this derives the salesforce size which will produce

that particular level of service.

“Cue” can detect the duration of customers’ waiting time and tell the clerks

the cue of approaching and helping. In the sales management area, it can also

help the store save the salesforce size and the labor costs.

Marketing Roles of Sales Clerks and Sales Management

Jeffrey Pfeffer 4 said that it can produce the sustainable competitive advantage

through the effective management of sales clerks. Let them work smartly and

efficiently, without limit their motivations and activities. That makes them being

marketing roles.

Weitz, B.A. and K.D. Bradford 5 introduced the salesperson marketing roles

and focus of sales management.

The sales force objective is satisfying customer needs, while the sales force ori-

entation is customer and buyer need. For salespeople, the critical task is matching

available offerings to buyer needs. Their activities can influence customers by prac-

ticing adaptive selling. Because the sole of the salesperson is a problem solver, the

sales management is focusing on individual salesperson, emphasis on selection and

training to improve ability and motivating salespeople to work smarter instead of

harder.
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Saxe, R. and B.A. Weitz 6 took a research on improving the effectiveness of

salespeople in the marketing role has largely focused on developing a customer

orientation in salespeople. Spiro, R.L. and B.A. Weitz 7 encouraged salespeople

to practice adaptive selling. Sujan, Weitz, and Kumar 8 are supporting this role

has examined selection and training methods to improve the abilities and moti-

vating salespeople to acquire the skills and knowledge to work smarter. The sales

management requires salespeople to understand customer needs and to convince

the customers that the products and services can satisfy those needs.

Thus, “Cue” can help the sales clerk find a new way to work smarter, which

means working more efficiently and matching available offerings to more customers

needs.

RFID Technology in Sales Management

Want 9 introduced that the RFID technology is a new technology used in sales

management for precisely identifying an object in providing ubiquitous services.

We can learned from Auto-ID Center, Cambridge, MA that RFID is equipped with

the capability of automated data capture that uses radio frequency to electron-

ically identify, track and store information about groups of products, individual

items, or product components. Borriello 10 said that an RFID system typically

consists of three components: an RFID tag, a reader, and a database. In the

u-commerce environment with RFID technology, RFID tags will be attached to

all kinds of products, services, to provide a high level of value to organizations

and consumers.

RFID technology in sales management is mostly applied in products manage-

ment. Sales clerks and manager can get the information of consumer behavior.

However, after detecting the behavior, the technology is weak in making decision

and reaction in time for sales clerks to customers. The connection between clerks

and customers in this Auto-ID environment is indirect. Comparing to this, “Cue”

can make a direct bridge between sales clerks and customers, good for clerks
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making decision and reaction in time.

CCTV in Sales Management

Just Kundu 11 and Carmel-Gilfilen 12 introduced in their research that, CCTV

in retail store is almost applied for security in sales management. For example,a

customer steal products from the shelf, or a cashier has missed scanning an item

at checkout, or a non-empty shopping cart has exited the store without payment.

Comparing to them, recently Mirela Popa at Delft University of Technology in

the Netherlands and colleagues are developing software that can automatically

categorize shoppers’ behavior using video footage from the fisheye cameras that

many retail outlets have on their ceilings. For example, the system (Figure 2.1)13

can tell if customers appear to be disoriented, are looking around for a specific

product, or are heading purposefully towards a particular section. When a cus-

tomer seems in need of assistance, a member of clerks can be directed to them.

The aim is to help customers and increase retailers’ profits.

Figure 2.1: Smart CCTV knows when you need shopping advice.
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Mirela’s CCTV system is working for customers appear to be disoriented, are

looking around for a specific product, or are heading purposefully towards a par-

ticular section. Comparing to this, “Cue” is focusing on helping customers who

are hesitating in buying products or in need of help.

2.2. Shopping Behavior

Time and Communication of Environmental Psychology

Philip Kotler 14 introduced his view that retail environments create atmosphere

that affects shopping behavior in the Journal of Retailing in 1973. Mehrabian

and Russal 15 developed a framework for analyzing the effects of environments on

individuals, emphasizing the role of nonverbal responses to environment factors

as a major determinant. Related to Bitner’s 16 exploration of how physical en-

vironment s might affect both the sales clerks and customers and Donovan and

Rossiter’s 17 PAD framework (Figure 2.2)18 , Figure 2.1 shows how the environ-

ments of stores influence shopping behavior. The last element of the framework

Donovan and Possiter summarizing in Figure 2.1 is a taxonomy of possible be-

havior reactions to the environment. These behaviors can be grouped into four

categories based on the type of behavior time, exploration, communication, and

satisfaction. Richard F. Yalch and Eric R. Spangenberg 19 elaborated their un-

derstanding of these four categories, especially about time and communication.

Time relates to the desire to physically stay in or get out of the environment. This

relates to the decision to shop or not shop at the store. It also might relate to the

length of time spent in the store. Presumably, attractive in-store environments

build store traffic and encourage individuals to linger in the stores. Time is an im-

portant factor in retailing because retailers strongly believe in simple correlation

between time spent shopping and amount purchased. Communication involves

the willingness to communicate with others in the environment. This would be
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particularly important in retail stores in which customers must rely on the sales

clerks to describe and explain the items in the store.

Figure 2.2: PAD framework, a framework integrating store environment factors, nonverbal re-

sponses, and shopping behaviors.

There somehow should be a way of extending the time spent by customers in

the stores and creating the communication between customers and sales clerks.

That is what “Cue” can accomplish. To be more important, “Cue” detects the

time and calls the sales clerks to approach, which makes a bridge between the two

important factors- time and communication.

2.3. Decision Time, Verification and Hesitation

Segments

Hansen 20 said that the time required to make a decision is an important process-

tracing measure in consumer choice behavior.

Daniela, S., F. Lynne, and Y. Louise 21 introduced the definition of four dis-

tinct behavioral segment. These segments were characterized by the amount of

emotional display and indifferent as Figure 2.3.

The four segments are habitual segment, confirmatory segment, verification

segment, and hesitation segment.
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Figure 2.3: Variations in emotional intensity during shopping visit

1. The habitual segment is characterized by the brand being located and picked

up immediately. The time taken to select the brand was short (average time taken

= 6.8 secs).

2. The confirmatory segment episodes characterized by a brand being picked up

quickly whilst visually scanning competitive brands on the shelf. the time taken

to select a brand was brief although longer than ‘habitual’ purchasing (average

time = 14.9 secs compared to 6.8 secs).

3. The verification segment contains behavioral episodes characterized by a

branded item being picked up. The time taken to choose the brands in this

segment was longer than both the previous two (average time=24.1 sec). Although

only one brand was actually picked up in the physical comparison, there was

definitely greater visual judgment compared to that seen in the previous segment -

especially when one or more products appeared to be of a similar nature. Whereas

in prior segments, behavior appeared to confirmatory, this groups’ action appeared

to reveal less confidence in the final choice. This was reflected by the increased

time to make the choice, and even when a brand was selected. The key emotional

indicator is the total amount of time spent and the fact that even though a choice

was made relatively quickly, considerable time was spent reviewing the shelf.
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4. The hesitating segment behavior included shoppers picking up a product

and examining it closely. This often included reading the label, checking the price

visually, and then picking up one or more similar products for closer comparison.

This segment displayed the longest time to compare the different product options

(an average of 48.5 secs).

This behavior reveals a substantial degree of uncertainty (or hesitation) on their

part, often because they didn’t appear to have enough information or experience

to make a quick decision.“Hesitation”decision behavior is unique to this segment

because the product searching tends to be for specific brands that the informants

feel strongly about and are unable to locate it at the time of shop. This results

in more negative emotions being displayed as shoppers are then forced to make a

decision to buy an inferior brand (in their eyes) or go without.

Therefore, they need someone to help them make decision and the best candi-

date should be a sales clerk.

If we set a unit as 20 secs (two units as 40s), we can filter the customers in

habitual and confirmatory segments, also customers do not want to buy. These

units can help us detect the customers in hesitation and give the sales clerk time

to react.

In other words, the duration factor could be a very important element for de-

tecting customers’ hesitation.

2.4. Humanic Clues, Approaching and Greeting

Customers

Leonard Berry, Eileen Wall, and Lewis Carbone 22 introduced that because

customers’ assessment of services is based on performance rather than objects,

they rely on the numerous clues that are embedded in performance when choosing

services and evaluating service experience. It is often the small clues that influence

a customer’s overall perception of an experience. What is an experience clue? It
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is anything in the service experience the customer perceives by it presence-or

absence. If the customer can see, hear, taste, or smell it, it is a clue. Haeckel 23

said that clues generally fall into there main categories: functional clues, mechanic

clues, and humanic clues. Customers form perceptions based on the technical

performance of the service (functional clues), the tangibles associated with the

service (mechanic clues), and the behavior and appearance of service providers

(humanic clues). Three clues play different roles in creating the customer’s service

experience.

As Clue Influences on Customer Perceptions (Figure 2.4)24 shows, functional

clues primarily influence customers’ cognitive or calculative perceptions of service

quality. Mechanic and humanic clues primarily influence customers’ emotional

or affective perception. Functional clues support the core of any service because

they address the problem that brings the customer to the market. As important

as strong functional clues are to competing effectively, they alone are insufficient

because functionality usually dose not exceed customers’ service expectations.

Humanic clues pack much more emotional punch in differentiating one company’s

service from another’s.

Figure 2.4: Clue Influences on Customer Perceptions

Humanic clues created by employees are most salient for labor-intensive interac-

tive services. The more important, personal, and enduring the customer-provider

interaction, the more pronounced and emotional humanic effects are likely to be.
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Humanic interaction in the service experience offers the chance to cultivate emo-

tional connectivity that extend respect and esteem to customers and, in so doing,

exceed their expectations, strengthen their trust, and deepen their loyalty. Keav-

eney 25, Mohr and Bitner 26 elaborated that customers perception of employee

effort in delivering a service has an especially strong impact on service satisfac-

tion and loyalty. Berry said that exceeding customers’ expectations by definition,

requires the element of pleasant surprise and the best opportunity for surprising

customers is when service providers and customers interact. Human interaction

affords the best opportunity to demonstrate to customers a commitment to serv-

ing. The clues that people emit have greater impact on how customers feel about

themselves and therefore have a definitive impact on how they feel about an ex-

perience.

Leonard Berry, Elieen Wall, and Lewis Carbone said approaching and greeting

customers are the start of humanic clues. The employee physically moves forward

to greet the customer rather than waiting for the customer to arrive. This action

creates a sense of meeting the customer “half way”, helping the customer feel

more important, more engaged, and central to the experience. How you approach

and greet a customer lays the foundation for building a relationship that leads

to results that are mutually beneficial. It is important to start off on the right

foot from the moment a customer steps into your store. The idea is to make

a customer feel welcome and comfortable, just as you would make someone feel

welcome and comfortable in your own home. Don’t pounce on the customer when

they first walk in. Wait for them to take a few steps into the stop before you

offer to help them. If they do not know what is in the stop, how will they know

what they are looking for. Smile when you greet people. One of the key mistakes

that sales associates make is asking “What can I help you with today?”. Asking

an open ended question such as this allows the customer to push you away. A

better way to approach a customer would be to take note of certain items they are

picking out and make a comment such as “I’ve noticed you’re picking out dresses,
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what occasion are you shopping for?”. A question like this demonstrates that you

acknowledge what they are shopping for and allows you to connect.

Figure 2.5: Approaching and Greeting Customers

“Cue” is designed to support the humanic clues of retail stores, by creating

the approaching and greeting customers and the right timing, such as customers

are hesitating in choosing products and really in need. With the message from

“Cue”, the sales clerks could make a comment such as Hi, I see you’re looking

at... (Figure 2.5)27 instead of the open ended question“ How can I help you?”.

Because sales clerks is trying to help the customers, this will make them feel more

being respected and important, which can influence customers’ service quality

perception, exceed their expectations.
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2.5. Sensor Network of Detecting Customers’ Be-

haviors

Recently, a lot of computer vision researchers have witnessed a surge of interest

in human action analysis through videos. Researchers have built several public

action data sets (for example, the work of A.Efros 28 ), which provide good test

beds for evaluation. Although these camera detection are become very popular,

there exists a consider gap between these staged samples and real world scenarios.

The majority of the action data sets are collected in well-controlled environment,

while the real world actions often happen in much more complex sciences. In

most current human data sets, the human actions are generally recorded with

clean backgrounds. Y.Hu29 took actions of reaching, pointing, squatting, and

bending to merchandise on shelf. However, for a customer who is really hesitating

in choosing goods, the duration time is essential factor. It takes a long time for

them considering, at least for 30 seconds. A lot of them took several minutes. Be-

sides, statistics and data mining tools can be used to extract from data flows new

information and knowledge to enhance management strategies, but Driss Hakimi

30 believes that the greatest contribution will result from the improvement of the

real time store management and decision making. In general, an intervention

process (Figure 2.6)31 follows four main dependent steps: event, detection, deci-

sion and reaction. Faster intervention after an event occurrence can be achieved

by three means. First, detect events the earliest as possible. Second, decrease

the durations between detection and decision. Third, decrease the time between

decision and reaction.

Figure 2.6: Reactive intervention process
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“Cue” is designed to use to use motion sensors to detect the essential factor

of customers’ hesitation. Also, It is very important for not just detecting the

customers’ behavior, but to telling the sales clerks to make decision and reaction

as soon as possible. For a sales clerk in a big retail store, he is very busy. “Cue”

can be a way to improve the clerk’s working style.

2.6. Positioning of this Research

In the sales management area, “Cue” can help the store save the salesforce

size and the labor costs. To assist sales management, “Cue” can also help the

sales clerk find a new way to work smarter, which means working more efficiently

and matching available offerings to more customers needs. “Cue” is applied to

the unexplored field that not only solves the problem of sales clerks in big retail

stores who cannot take care of every customer without improving his working

efficiency, especially those customers who are hesitating in choosing products and

need advice from sales clerks to help them make their decisions. “Cue” detects

the time and tells the sales clerks, which bridges two most important factors-time

and communication. The hesitating segment behaviors start when customers pick

up and examine a product, which are frequently recognized when customers are

reading the label, checking the price, and then selecting one or more similar prod-

ucts for closer comparison. This segment displayed the longest time to compare

the alternative products (an average of 48.5 secs). This behavior shows a sub-

stantial degree of uncertainty (or hesitation) on their part, which is often because

customers appear not to have enough information or experience to make a quick

decision. Hesitation decision behavior is unique to this segment because normally

the informants intentionally will search for the product of certain brands and are

unable to quickly locate it in the shop. Negative emotions emerged under such

circumstances which led shoppers to compromise and buy inferior alternatives or

even not to consume. Therefore, they need someone to help them in time, and nor-
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mally the sales clerk would be the best candidates. If we set a unit as 20 secs (two

units as 40s), we can filter the customers in habitual and confirmatory segments,

also customers who do not want to buy. These units can help us detect those cus-

tomers who are in hesitation and give sales clerks time to react. “Cue” is expected

to timely establish the communication between a busy but enthusiastic sales clerk

and those hesitating customers. According to fieldwork results, the desire of sales

clerks and that of the customers can not be satisfied simultaneously, thus sales

chances are lost. I am dedicating on making a sales-assistance key holder for sales

clerks, with which they can be aware of those hesitating customers. With the

message from “Cue”, the sales clerks could start with suggestions such as “I saw

you’re looking at...” rather than “How can I help you?”. Because sales clerks are

responsible to know more what the customers need, this ice-breaking greetings will

make them feel more acceptable, which can improve customers’ service quality,

exceed their expectations. With “Cue”, sales clerks can work more efficiently, he

can focus on the main sales area, and arrive at the blind spots timely. Customers

will be more comfortable when sales clerks are able to know what they want, and

offering timely help in need. This is not only solves the problem of scheduling a

suitable communication time, but also creates a new customer-friendly interaction

experience.

Notes

1 Moyer, MS (1972)“Management Science in Retailing,”in The Journal of Marketing, pp.

3–9

2 Stokes, C.J. and P. Mintz (1965)“How Many Clerks on a Floor?”in Journal of Marketing

Research, pp. 388–393

3 Horgan, C. (1968)“ A Systems Approach to Manpower Planning in Department Stores”
in Journal of Retailing, pp. 13–30

4 Pfeffer, J. (1995)“ Producing sustainable competitive advantage through the ef- fective

management of people.,” in The Academy of Management Executive 9, pp. 55–69

5 Weitz, B.A. and K.D. Bradford (1999)“ Personal selling and sales management: a rela-

tionship marketing perspective,” in Journal of the academy of Marketing Science 27, pp.

22



241–254

6 Saxe, R. and B.A. Weitz (1982)“The SOCO scale: a measure of the customer orientation

of salespeople,” in Journal of marketing research, pp. 343–351

7 Spiro, R.L. and B.A. Weitz (1990)“ Adaptive selling: Conceptualization, mea- surement,

and nomological validity,” in Journal of Marketing Research, pp. 61–69

8 SSujan, H., B.A. Weitz, and N. Kumar (1994)“ Learning orientation, working smart, and

effective selling,” in The Journal of Marketing, pp. 39–52

9 Want, R. (2004)“RFID: A key to automating everything,”in Scientific American 10, pp.

56–65

10 Borriello, G. (2005)“RFID: Tagging the world,”in Communications of the ACM 48, pp.

34–7

11 Kundu, M., J. Migdal, and M. Farrow (2012)“Bridging security and good design: Under-

standing perceptions of expert and novice shoplifters,”December 20. US Patent 20,120,320,214.

12 Carmel-Gilfilen, C. (2012)“RFID: A key to automating everything,”in Security Journal.

13 Smart CCTV knows when you need shopping advice.

14 Philip Kotler. (1973)“Atmosphere as a Marketing Tool.”in Journal of Retailing 49, pp.

48–64

15 Mehrabian, Albert, and Russell, James. (1974)“An Approach to Environmental Psychol-

ogy.” in MIT Press, Cambridge, MA.

16 Bitner, Mary Jo. (1992)“Service scapes: The Impact of Physical Surroundings on Employee

Responses.” in Journal of Marketing, 56, pp. 57–71

17 Donovan, Robert J., and Rossiter, John R. (1982)“ Store Atmosphere: An Environmental

Psychology Approach.” in Journal of Retailing 58, pp. 34–57

18 PAD framework is a framework integrating store environment factors, nonverbal responses,

and shopping behaviors.

19 Yalch, R., and Spangenberg, E.. (2000)“ The effects of music in a retail setting on real

and perceived shopping times.” in Journal of business Research, 2963

20 Hansen, F. (1972)“ Consumer choice behavior: A cognitive theory, ” in Free Press New

York, NY, Vol. 10.

21 Daniela, S., F. Lynne, and Y. Louise (2008)“Why happy shoppers don’t stop and think,”
in ANZMAC

22 Leonard, L, Berry., Eileen, A., Wall, and Lewis, P., Carbone. (2006)“ Service Clues and

Customer Assessment of the Service Experience: Lessons from Marketing.” in Academy

of Management Perspectives, Vol. 20, No. 2, pp. 43–57

23 Haeckel, S.H., Carbone, L.P., and Berry, L.L. (2003)“How to lead the customer experience.”
in Marketing Management 12(1), pp. 18–23

24 Clue Influences on Customer Perceptions

23



25 Keaveney, S.M. (1995)“Customer switching behavior in service industries: An exploratory

study.” in Journal of Marketing 59(2), pp. 71–82

26 Mohr, L.A., and Bitner, M.J. (1995)“The role of employee effort in satisfaction with service

transactions.” in Journal of Business Research 32, pp. 239–52

27 Approaching and Greeting Customers

28 Efros, A.A., A.C. Berg, G. Mori, and J. Malik (2003)“Recognizing action at a distance”
in Computer Vision, 2003. Proceedings. Ninth IEEE International Conference, pp. 726―
733, IEEE.

29 EHu, Y., L. Cao, F. Lv, S. Yan, Y. Gong, and T.S. Huang (2009)“ Action detection in

complex scenes with spatial and temporal ambiguities,”in Computer Vision, 2009 IEEE

12th International Conference, pp. 128―135, IEEE.

30 Hakimi, D., B. Montreuil, and A. Ruiz (2008)“ Impacts of RFID Deployment on Real

Time Management of Retail Stores,” in Proceedings of the 17th World Congress The

International Federation of Automatic Control Seoul, Korea

31 Reactive intervention process

f

24



3. Design

3.1. Concept Overview

“Cue” (Figure 3.1)1 , a key holder for sales-assistance in large retail stores;

designed to detect whether customers are hesitating to buy products and tell the

sales clerks the cue of approaching and helping.

Figure 3.1: The concept of “Cue”

In the sales management area, “Cue” can help the store save the salesforce size

and the labor costs. To assist sales management, “Cue” can also help the sales

clerk find a new way to work smarter, which means working more efficiently and

matching available offerings to more customers needs. “Cue” aims to help the

sales clerks grasp information of customers’ hesitating about consuming products.
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In large retail stores with lots of customers, sales staff are very busy, especially

on weekend or holidays. They can not take care of every area and concern about

every customer. Even though they may have chance to collaborating with other

sales clerk, there are always some blind spots which they can not reach. On the

other hand, when customers are hesitating about purchasing products. They will

be most happy when the retail assistant is able to understand his needs with-

out him saying it, and providing timely help when needed. Also the sales clerks

would be curious about what are customers struggling with and most happy to

help someone in need or in trouble. As what I talked about in Chapter 2, hu-

manic clues created by sales clerks are most salient for labor-intensive interactive

services. The more important, personal, and enduring the customer-provider in-

teraction, the more pronounced and emotional humanic effects are likely to be.

Humanic interaction in the service experience offers the chance to cultivate emo-

tional connectivity that extend respect and esteem to customers and, in so doing,

exceed their expectations, strengthen their trust, and deepen their loyalty.

In order to fulfill this idea, “Cue” needs to cooperate with sensors setting up

at shelves. Sensors detect customers’ behaviors when they pass by or approach

the product shelf. Then, to judge whether customers are hesitating in buying

products or indecision, sensors will count the time of a customer staying at the

products. And confirming his/her hesitation, sensors will send signals to “Cue”,

which is hung up on the clerk’ neck with his staff card. “Cue” will cue and tell

the sales clerks to help the customer.

“Cue” can help the sales clerks know customers’ need, approach and greet

customers to increase retailers’ profits. Customers stroll around in the store,

when being hesitated about choosing the products, they will accept and enjoy

the service form the sales clerks at the right timing, relay on the sales clerks to

describe and explain the items in the store. There are 2 important aspects to this

concept,which includes effectiveness-the sensation of customers states and meeting

their needs, efficiency-making the best of limited resource of time of sales clerks.
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Focusing on the cue of approaching and greeting customers, to meet the need

of customers and increase the efficiency of sales clerks, the concept is designed to

provide four steps to achieve the goal: Detection, Transmission, Vibration and

Approaching.

1. Detection: Sensors detect whether customers struggling on products by

detecting the duration of customers’ being before the shelf.

2. Transmission: After being sure about customers’ curious on products, sensors

send signal to the key holder of sales clerk through ZigBee wireless network.

3. Vibration: After receiving signal from sensors, the key holder tells sales clerk

that it is the time to approach and greet customer and where the customers are

right now.

4. Approaching: The sales clerk gets the signal from the key holder, and ap-

proach and greet the customer.

Context and Target Users

“Cue” is targeted at clerks of big retail stores, who is good at communicating

with customers, introducing the products information or sharing his own hobbies.

His goal is to get fun from his work. The most happy thing for him while working

is to help customers in need or in trouble. He is curious about what they struggling

with and gives his advise on the size, color, design and coordinate. However, just

because he is working at a big retail store, he is very busy, especially on weekend

or holidays. He has to cover several areas and can not everywhere, greet every

customer. Some customers walk out of the stores just because he could not serve

them in time. To solve this problem, he has tried a lot. He pay mostly attention

on the popular areas, and check the areas not that popular 10 minutes a time.

However, mostly when he arriving there, the potential customers have already

gone and he has to get back to the popular area. He thinks his woking style is

not efficient.
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On the other hand, the main customers of his store, are ladies from 30 to 50 years

old. They are housewives with a lot of spare time. Most of them are aimless, want

happy shopping experience and could be easily attracted by something interesting,

also to talk with clerks for grasping information about products, such as the

color, size or how to maintain them. Thus, the clerks puts the sensor near the

products, especially within those unpopular areas. It can assist selling by detecting

whether they have been hesitating in products and telling the sales clerks the cue

of approaching and greeting customers.

3.2. Process of Design

Dourish and Bell 2 introduced the importance of grasping the potential needs

of people by ethnographic survey in order to design ubiquitous computing devices

to support the daily life. “Cue” is exactly designed through the process which

consists of ethnographic survey, hardware and software sketching, and prototyping

experiments.

Vision

I want to design a key holder which can detect whether customers are hesitating

about choosing products and tell the sales clerks the cue of approaching and

helping customers. By putting the sensors near the products, the clerks can work

more actively and make more communication changes with customers. This vision

can make a new approach for sales clerks, which is more effective for meeting

customers’ needs and more efficient for making the best of limited resource of

time of sales clerks.

In order to find out how to determine whether they have interests or hesitating

in products, and how to approach, greet and communicate with them, I conducted

surveys in an outdoor products store and a sports products store. I focused on

the sales clerks who are good at communicating with customers.
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Ethnographic Surveys

Namche Bazar

In order to realize how the sales clerks makes and keeps the mechanic clues

of the store, and communicates with customers as the humanic clues, I went

to Namche Bazar (Figure 3.2)3, an outdoor products store on Heart Avenue of

iiasTsukuba, on Sep. 9th, 2012. This store is about 20m* 10m, sells all kinds of

outdoor products for mountain climbing, hiking, camping and walking, provides

an outdoor life style with the brand like North Face and Patagonia. There are

four clerks there: Mr.H (manager), Mr.K, Mr.T and Ms.K.

Figure 3.2: Namche Bazar, an outdoor store in iiasTsukuba.

I was very lucky to have Mr.K (Figure 3.3)4 as my fieldwork master. Mr.K is

27-year-old, living in in Joso City which is also his hometown. He likes climbing

mountains very much and cooks a lot when he is outdoor. He also likes music,

did a DJ job several years ago and still controls the BGM of the store right now.

And he is very fashionable because his major in college was fashion business.

The fieldwork started from about 14:00, when customers here were few. I guess

maybe it was how it’s liked on weekdays. Mr.K was standing before the shopping

shelf near the fitting rooms, folding up the clothes touched by the customer a

moment ago. After that, Mr.K entered the counter, opened a closet, where the

stereo equipments are set up. The BGM of this store can be controlled here by

selecting music from a IPOD. Mr.K changed the BGM from light music to fast

Rap for attracting more customers.
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Figure 3.3: Mr.K, the sales clerks of Namche Bazar

A lady about 50-year-old (As I checked with Mr.K, this customer was a reg-

ular one, Let’s name her Customer A (Figure 3.4)5 ) entered the store from the

right side, carrying two bags of food. Maybe she just finished shopping in the

supermarket called Kasumi, also located in iiasTsukuba, and came to this store

without purpose.

After meeting Mr.K, she said“Good afternoon” first and Mr.K returned a

salute with a smile quickly, stopped what he was working on, began to follow

customer A to an exhibition table with new autumn products on the left side

of this store. Mr.K said they have lots of new products and introduced a red-

black plaid jacket (Figure 3.5)6) to her. The conversation was “Cue”d by this and

they began to talk about the color, material, size and warmness of this jacket.

Customer A was a little worried about the size because there was only M size

but she was not sure whether could fit it wearing a shirt inside. Mr.K suggested

her trying it on. After that, they were talking before the mirror. Mr.K thought

the jacket suited her and said there was a 10 per cent sales. After checking the

information of the brand, customer A paid 5,950 yen and left.

14:20 Mr.K went to right side of the store, put the stuff on the North Face

exhibition table (Figure 3.6)7 in order. There are products like clothes, shoes,
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Figure 3.4: Customer A

Figure 3.5: the red-black plaid jacket Customer A bought
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cups and pans, maps of Oze, and a small poster with the words“Let’s start from

hills. There are lots of hills around here. It is good for your health. Please feel

free to ask the sales clerks if you have any questions about the products.”I believe

customers like outdoor lifestyle would stop at this table a lot.

Figure 3.6: he North Face exhibition table in Nacho Bazar

There was also a signage (Figure 3.7)8 on the right wall out of the store. Tour

photos of customers and clerks climbing Fuji together were being played as con-

tents. Some time customers stop and watch these. By the side of signage, there

were notices about red leaves tours and pamphlets about the products informa-

tion.

Figure 3.7: the signage of Namche Bazar

14:30 A lady about 45-year-old (Customer A (Figure 3.8)9) stopped at the front

of signage, watched the tour notice, entered the store and went the shelf in deep.
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On the side of this shelf, there was a POP (Figure 3.9)10 made by Mr.K, which

was his own tour diary with interesting photos and texture about outdoor cooking

and his feelings. After watching this, customer moved her eyes onto a black-purple

North Face jacket, touched it and called out to Mr.K.“ Excuse me, do you have

S size of this jacket?”Mr. K said yes and began to introduced her about the

jacket. They talked about the waterproofing, longevity and maintenance of this

product. Actually this lady was a shopping follower, came to this store without

purpose when her friend was shopping at another shop. She borrowed her friend

iias member card while purchasing the jacket.

Figure 3.8: Customer B

14:50 A family of Dad, Mom and a baby came to this store. While Mom selecting

bags, Dad was attracted by a POP (Figure 3.10)11 with“Drinking water is good

for your health. Drink water when...”on it. While waiting his wife and taking

care of the baby, he was driven interested in cups near the POP. However, they

did not buy any products in the end. But the POP lengthened the time they

spent and gave Dad things to do.
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Figure 3.9: the POP made by Mr.K

Figure 3.10: the POP on cup shelf
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15:57 Fieldwork ended.

Adidas in Jiyugaoka

In order to find out how the sales clerks detects customers behavior and makes

decisions to approach and greet them, I went to Adidas Jiyugaoka (Figure 3.11)12,

a sports products store in Tokyo, on Nov. 8th, 2012. This store sells the Orig-

inals, Men’s and Women’s sports products. There are three clerks there: Mr.A

(manager), Ms.F and Ms.S.

Figure 3.11: Adidas in Jiyugaoka, Tokyo

I was very lucky to have Ms.F (Figure 3.3)13 as my fieldwork master. She

is 22-year-old, a very beautiful, fashionable and charming girl, who is vey good

at sharing her own experience and knowledge about products. When the new

products arrives, she always be the first one learning them. What moved me most

was her smile face and sincere attitude. I guess every customer likes her. Ms.F

let me observe how she watch customers’ behavior.

The fieldwork started from 11:51. Customers were few because it was Thursday.

Ms.F were standing at the front area of the store, where she is in charge.

12:03 A young guy about 22-year-old entered the store. Probably he is a college

student. After him getting in, Ms.F said “Welcome. Please feel free and help

yourself.” as the first approach. She told me afterward that this is the basic
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Figure 3.12: Ms.F, the sales clerks of Adidas Jiyugaoka

greeting she has to say to every customer within 10 seconds after they entering

the store. Yes, no matter who he/she is, how does he/she looks, it is the rule for

nearly every retail store. The young guy just walked around, and stopped before a

shelf of Original’s jackets for about 10 seconds. He had touched the jacket quickly

to feel the material, took a look at several ones to check the design and color.

Then he went on into the inner part of the store, where the shoes are. After

taking a round of this store, he returned to the jacket shelf. This time, he picked

one up, and checked the price tag. Ms.F decided to take the second approach. She

got closer to him, but not that close because it will put pressure onto customers

and they will leave. Ms.F said “You can try it on if you like it.” with a smile as

the second approach ,and watched his reaction and stood by. This guy was very

shy and did not want to talk that much. He returned a smile and kept on looking

at the jacket. After a few minutes, he left the store and Ms.F said “Thank you!”

“Yes, actually there are a few customers who do want to talk. However, you

can not give the greeting chances up because there are also customers who will
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turn angry and bad if you do not approach and greet them in time. ” said from

Ms.F.

12:15 A lady about 30-year-old got into the store, wearing adidas products.

Ms.F welcome her, watched and stood by. The customer walked slowly and came

to a shelf with women’s running trousers for over 30 seconds. I guess she was

there with goals because she went to the shelf directly. Here are her behaviors,

watching the products for a long while(longer than 30 seconds) for design and

color , touching them for checking material, picking them up and trying them

before her legs for size. While Ms.F was just about to approach and greet her, the

customer looked at her and asked “Do you have any other colors of this pair?”

Yes, she was hesitating and wanted to see other collars to make her decision. Then

Ms.F found some other for her and showed her to the fitting room.

12:30 Fieldwork ended.

Design Points

Although Mr.Kikuchi is good at communicating with customers, there was only

him working through the fieldwork. In this situation, he has to watch and pay

attention to customers in more than one areas. His working style is to pay most

attention to popular area and check the unpopular area every few minutes. Basi-

cally, he was not so active to greet customers.

On the other hand, the main customers of this store are ladies from 40 to 50

years old. They want to know about the information of the products and talk

with clerks about it. However. without seeing any clerks around, some of them

give it up and walk out of the store.

Therefore, sometimes the hesitating customers can not get helped and shopping

chances run off. So I want to find a way to help sales clerks pay attention to

customers in unpopular area, which can both make the best of limited resource

of time and meet customers’ needs.

37



From the fieldwork in Adidas Jiyugaoka, we can found that there are several

timings for clerks approaching and greeting customers when they find that cus-

tomers are being struggling with choosing products:

1. Customers standing before the products for a long while;

2. Customers watching more that two products, taking a long time to make a

decision among them;

3.Customers leave the products shelf and return. After being back, spending

more time to make a decision;

The main factor to judge hesitating customers is customers ’duration before

the products.

After the fieldwork, I concluded that ”the duration of customers ” as the most

elements that detects the hesitation and indecision. As the Customer B in Namche

Bazar and the lady in Adidas Jiyugaoka, they both showed a long period time

hesitating about choosing products.

On the other hand, the sales clerk longs for the cue to help the customers to

make decision. Thus, a device to instruct sales clerks the time to help is highly

needed. Additionally, the device should be carried on with the clerks rather than

installing at the counter, and it is important that it cannot bother customers.

I will focus on the“ duration of customers”, an output device to sales clerks

to instruct the time to show up.

Ideation

After investigating the needs of customers and sales clerk, I decided to focus on

the “duration of customers”, an output device to sales clerks for telling them the

time to help.
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The Idea of Key Holder

In order to get the signal from the sensor box, a actuator for sales clerk is

needed. My teammates and me did a lot of ideation. First we thought about

a LED speaker(Figure 3.13)14 being putting on the counter table for sales clerk,

with which he can get the signal by seeing the light or hearing a sound effect of

wind bell. I supposed that even the sales clerk is not at the counter, he could hear

the sound. However, loud sound effect and bright light is needed for cuing him

and it would bother the customers near the counter. Therefore I gave this idea

up.

Figure 3.13: The rough prototype of LED speaker idea

After this experience, I realized that the key point for this actuator should be

portable and output only for sales clerks, which means it should not be nosed out

by customers. Imaging how a sales clerk working, Mr.M came out a idea of key

holder, which could be buckled at the ring of his/her staff card on neck (Figure

3.14)15. Thus, he can work around and get the signal at any time and any where.

In order to design the output for sales clerks and not bother the customers, I

consider the relatively quite output for sales clerk. The idea of vibration and LED

light came out. Also, for not being pushing pressure to sales clerk, a buffer step

for clerk is necessary.
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Figure 3.14: The idea of key holder, coming from the staff card

3.3. Design

After the ideation, I decided to set a sensor box at products shelf to detect

a customer’ duration to judge whether he/she is hesitating in products. On the

other hand, a key holder buckled on the ring of clerk’s staff card receives the

information from sensor box and tell the clerk the cue of approaching and helping

the customer.

Thus, “Cue” is a key holder for sales-assistance in large retail stores; designed

to detect whether customers are hesitating to buy products and tell the sales

clerks the cue of approaching and helping them. “Cue” works with sensors which

the sales clerks set up together with the products at the shelves they can hardly

take care then they are busy. Sensors detect customers’ behavior since their

passing by and getting close to product shelf. Then, to judge whether customers

are hesitating about choosing products or indecision, sensors will count the time

period customers being before the products. After detecting the hesitation and

indecision of the customers, sensors will send signals to “Cue”, which is being

hung up on the clerk’ neck with his staff card. “Cue” will cue the sales clerk to

approach and greet customers.

Here is the framework as shown in Figure 3.15,

1⃝. The sensor box is installed under the product shelf and switched on in a
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Figure 3.15: The framework of “Cue”
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“waiting” status.

When a customer stopped by the shelf and is interested in the products. The

sensor box will count his/her duration standing in front of the shelf.

2⃝. Customer comes to the shelf, watches the products.

If his/her duration is over 20 seconds, the sensor box will send data A to the

key holder.

Key holder will light up two LEDs to cue the sales clerk.

Sales clerk then will be informed by the two shining LEDs that there is a

customer staying in front of the shelf for about 20 seconds.

He can keep waiting or get ready to approach the customer. It depends on his

conditions.

(If customer leaves from the shelf within the first 20 seconds, the sensor will

return to “waiting” status and send data C to the key holder. The key holder also

returns to “waiting” status.)

3⃝. If customer’s duration is over 40 seconds, sensor box will send data B to

key holder.

Key holder will light up four LEDs and vibrates itself to cue the sales clerk.

Sales clerk will be informed that the customer has been staying over 40 seconds

and should be recognized as the status of “hesitation”. Then it would be the time

for the clerk to show up and help.

(If the customer leaves from the shelf within this period of time, the sensor will

also return to “waiting” status and send data C to key holder. Key holder also

returns to “waiting” status.)

4⃝. The sales clerk switches off the key holder in order to pause the receiving

message. Then he approaches, greets and serves the customer.
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3.4. Implementation

“Cue” is a key holder working in an interaction system (Figure 3.16)16 with

wireless communication. This interaction system is made up by sensor box and the

key holder. The whole system is based on the open source hardware prototyping

platform, Arduino.

Figure 3.16: The system of “Cue”

Sensor Box

Customers Detection Prototype

In order to detect the customers’ movement such as passing by before the pro-

duction shelf and getting close to the products, we decide to use NaPiOn (Fig-

ure 3.17)17 sensors, which are high-performance infrared human detection sensors

made by Panasonic, containing the necessary functions in a small package. There

are four kinds of NaPion, Standard type, Slight motion detection type, Spot type

and 10m detection type. According to our context and situation, we decide to use
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the Slight motion detection type. Its detection area (Figure 3.18)18 is like a cone

one (about 2m height, and the angle of vertex is about 102°).

Figure 3.17: NaPiOn sensor, slight motion detection type

In order to make sure exactly how far can it detect when we fix it on a horizontal

axis, I made a NaPiOn prototype 1 (Figure 3.19)19 . First, I put the NaPiOn sensor

into a hollow wood ball, fixed it on to two “L” stainless steel slices with two screws.

The screws are actually an axis, with which we can change the angle of NaPiOn.

Secondly, I fixed them onto a woodblock. Finally, I fixed the woodblock onto a

board at 1000mm height, which is imaged as the height putting the sensor on the

shelf or table of the store.

With this prototype, I made an experiment (Figure 3.20)20 with Mr.M, who

is also a member of iias Project. I let him stand right before the sensor to check

how far can NaPiOn sensor detect. We put a ruler onto the floor and made marks

with green tape. And we found that the sensor can detect until about 2.3m.

With the results from the experiment which is to make sure how far can Na-

Pion sensor detect, next step was to consider how to use it to detect customers’

duration. Basically, we can only one NaPiOn sensor to count one time per sec-

ond. However, NaPiOn sensor is not that accurate to work well very second. So I

decide to bring two more and let them do the same work together. Moreover, we
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Figure 3.18: the detection area of NaPiOn slight motion type

Figure 3.19: NaPiON prototype 1
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Figure 3.20: The experiment to make sure how far can NaPiOn sensor detect

make another counting, which expresses none of them has detected customer one

time. Also, I changed the counting frequency to improve the accuracy.

The next step is to make the sensor boxes, which are to set up on the shelves

of real retail stores. I started from make a hardware prototype (Figure 3.21)21.

Considering the size of the box and the wireless network, I decided to use Arduino

Fio, a lithium battery, a Xbee module and three NaPiOn sensors.

Industrial Design of Sensor Box

After finishing the hardware prototype of sensor box, next work is to design the

box.

The box has to

1. be easy to adjust the angle of sensors;

2. be small and with a low-key face;

3. be easy to be fixed on the shelves;
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Figure 3.21: The first hardware prototype of sensor box

To make it be easy to adjust the angle of sensors (Figure 3.22)22, I made a axis

(Figure 3.22(a))23 with screws to change the angle firstly, and replaced the metal

parts with original acrylic acid resin or wood parts (Figure 3.22(b))24. as much

as possible to lose its weight. We also have scale range on the parts to memory

the angle of each one. The angle between two lines is 15°. With this, we can

change the angle of sensors’ easily and accurately.

(a) The metal axis to adjust sensors’ an-

gle

(b) The original acrylic acid resin or

wood parts

Figure 3.22: The axis to adjust sensors’ angle

To make it be small and with a low-key face, firstly I made a rough prototype

with popcore (Figure 3.23)25, to make sure the basic size and idea; then I made the
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sketches (Figure 3.24)26 and files for laser cutter, finished a high-level prototype

(Figure 3.25)27.

(a) The idea of changing the angle (b) The idea of placing Arduino

Fio

(c) The idea of NaPiOn orbits (d) The idea of fixing

Figure 3.23: The rough prototype with popcorn

Considering the case which we can fix the sensor on the legs of table, or side of

shelve, I also made a vertical version(Figure 3.26)28 of this sensor box. Comparing

to the horizontal version, the advantage is that it is more cryptic and difficult to

be discovered by customers; its weakness is not that stable and well-balanced.

I brought a sensor box to a real retail store to check it whether fits, and found

that it is still a little big for setting on the products shelves. So I decided to cut

down one of NaPiOn sensors and make the left two sensors work harder-count five

time per second instead of once. Therefore, I made a small version(Figure 3.27)29,

it also can be set horizontally or vertically. Moreover, I tried several colors and

materials. As a result, white wood became my best choice.

To make it easy to be fixed on products,we have four kinds of methods:
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Figure 3.24: The sketches of sensor box

(a) The parts of sensor boxes made by

laser cutter

(b) The high-level prototype of sensor

box

Figure 3.25: The high-level prototype of sensor box
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(a) The sketch of vertical version sensor box (b) The vertical version prototype

on a leg of table

Figure 3.26: The vertical version of sensor box

(a) The small version with several colors

and materials

(b) The small version prototype, white

wood

Figure 3.27: The small version of sensor box
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1. Use horizontal version and just put it under the shelf without any fixer;

2. Use horizontal/vertical version and fix it with a wire called JIYUJIZAI,

which is vey flexible and easy to use;

3. Use vertical version and fix it to the leg of tables with a rubber band；

4. Use horizontal/vertical version and fix it to the shelf with flexible clip;

Fixing methods will be considered and decided concretely within the real retail

store according to the very shelf to be fixed on.

Key Holder

The Hardware and Interaction of Key Holder

As a portable actuator, the key holder should be as small and light as possible.

I choose the Arduino Pro Mini 5v as the platform for key holder. Considering

using ZigBee wireless network, I use the xbee shield for Arduino Pro Mini, which

is designed by Mr.Sugiura. And made the basis of key holder hardware(Figure

3.28)30.

Figure 3.28: The basis of key holder hardware

In order to design the output for sales clerks and not bother the customers,

we consider the relatively quite output for sales clerk. I choose the vibration

motor(Figure 3.29)31, like the ones in our mobile phone. It is in our daily life

and we have got used to it. Besides, after we made the prototype and hang it
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on our neck, we feel the vibration from the cord of the card rather than from the

hardware itself, which is a little down of clerk’s chest. I tried a lot of ways of

vibrations, and vibration three times with a interval of one second. The power is

strong first, which is to alarm, turn weaker for confirmation on the second time

and turn stronger in the end for cuing in case.

Figure 3.29: The hardware with vibration motor

However, if we keeping pushing vibrations to a sales clerk, it will give him a

kind of pressure and unpleasure. Besides, there is also a kind of possibility that

he is serving other customers. Also, after coming to serve the customer, there is

also no need for the vibration any more. So I consider giving sales clerk a chance

of ignoring the vibrations. Firstly, there is a switch of key holder. Clerk could cut

it off when he is serving other customers or serving this customer in need.

Another way is adding another output method and cooperate with vibration.

A LED bar(Figure 3.30)32 is embedded in the key holder, corresponding with

duration of customer. When a customer’s duration is over 20 seconds, LED1

and LED2 will be turned on, corresponding with 20 seconds duration. When the

customer was standing there over 40 seconds, LED3 and LED4 will be also be

turned on and stand for 40 seconds, and the vibration happens to cue the clerk.

When the customer leaves from the shelf, the LEDs will be turned off. Lastly,

when the clerk decides to approach, he can switch it off and all the LEDs and

vibration will be off.
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(a) Luminace from LED1 to

LED2, standing for customers’ 20s

duration

(b) Luminace from LED1 to

LED4, standing for customers’ 40s

duration

(c) All the LEDs are off when no

customers

(d) All the LEDs are off when

clerk switching the key holder off

Figure 3.30: The hardware after LED bar being embedded
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Industrial Design of Key Holder

In order to make the key holder with a good looking, I decide to make a leather

reel key holder(Figure 3.31)33, with black leather. There is a plush bag inside,

which is the place to set the hardware. The reel design is convenient for clerk to

take out the module out and charge the a lithium battery.

(a) Making the leather reel with sewing

machine

(b) The bag inside of the reel with hard-

ware prototype

(c) The prototype of leather reel key holder

Figure 3.31: The leather reel key holder
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ZigBee Wireless Network

In the tradition sensor system, the data are transmitted through the cable net-

work. However it is hard to be used in some special or complex situations, like

big retail stores. In the research of Qiang Ruan 34 , they did a ZigBee based man-

ufacturing monitoring system, which is a technology of following IEEE 802.15.4

Protocol. Low complexity, low cost, low power consumption, low transmitting

rate, high reliability, wireless short distance transmission (compared with global

Internet), and being capable of ad-hoc networks are all its features. It is suitable

for the fields of automatic control and remote control, and it can be embedded

in many different devices. In short, ZigBee is a wireless ad-hoc networks capable

communication technology which is cheap and low power consumption. Therefore,

I use ZigBee to build the wireless network between sensor box and key holder.

Key holder receives the data from sensor box. Based on the data, the Arduino

Pro Mini of key holder runs logic operations and make decision when and how to

cue sales clerk.

1. The sensor box sends ”a” if it has detected the customers’ duration over 20

seconds, key holder turns on the light of LEDs from LED1 to LED2;

2. The sensor box sends ”c” if it has detected the customers’ duration over 20

seconds, but leaves later;

3. The sensor box sends ”b” if it has detected the customers’ duration over 40

seconds, key holder turns on the light of LEDS from LED1 to LED4, and asks

motion sensor to vibrate itself;

4. The sensor box sends ”c” if it has detected the customers’ duration over 40

seconds, but leaves later;

Notes

1 The concept of “Cue”
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Ubiquitous Computing.” in The MIT Press
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4. Validation

This chapter describes the validation of using “Cue” in a large retail store of

real world. The purpose is to validate the performance of the prototype, examine

its effect on the working behaviors of sales clerks, and see whether it can meet the

needs of customers, and find out potential problems of this system.

This validation was conducted in a big sporting goods retail store on December

14-15, 2012. It was very difficult to get permission as it is a chain store and

approval should be passed to the head office to determine. In this paper, I observed

three sales clerks during their working period with “Cue”.

The aim of this chapter is

1. To evaluate if there is an effect on the performance of helping sales clerks get

the information of customers’ hesitating about consuming products and making

the best limited resource of time of sales clerks.

2. To evaluate if there is an effect on the performance of meeting customers’

needs when they hesitating. Will they accept these three sales clerks’ help, feel

satisfied and pleased, and consume products?

In the following sections, we are going to mention the user study (including

feasibility survey of the store, the arrangements with manager and procedure), re-

sults basing on three clerks’ user experience and customers’ behaviors within their

working period having “Cue” on their staff cards, and discuss the achievements

of current “Cue”.
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4.1. Method

I consult the user study process of Daniela and Lynne who are also focus on the

interaction between sales clerks and customers. The method I used is based on

video-cued recall method, as Costello, B., L. Muller, S. Amitani, and E. Edmonds1

wrote in his book. The user study is conducted as followed:

1.After acquired the approval from the store, I made a feasibility survey of the

Store and have a arrangement with the manager on Dec 8th, 2012.

2. After the conversation with manager, we did the setting up and conduct the

user study with three target sales clerks formally on Dec 14th and 15th. Each of

them worked with “Cue” for about 2 hours. I observed how they worked with

“Cue”, especially when they got the cue of approaching and helping customers.

Memo and photos were taken. On the other hand, a video camera was set up

at the area of target shelf. My friend X helped me shoot the customers since

they began hesitating on shoes until being helped by our target sales clerks and

took memos. After the conversation between the customers and sales clerks, we

interviewed the sales clerks for their feeling about “Cue” and information about

the customers’ behavior by showing them the memo, photos and videos. We also

interviewed the customers who consumed the shoes.

4.2. User Study

Feasibility Survey of the Store

After acquiring the approval from the store, I conducted a feasibility survey of

the store to realize the situation of this big sports retail store on Dec 8th.

The store is Sports Authority @ Kamiooka, Yokohama (Figure 4.1)2, a sporting

goods retail store from the United States, which sells sports goods from football,

basketball, table tennis, baseball, running, volleyball, training, golf, softball, ten-

nis, badminton, fitness, supplement, walking, swimming, trekking, skiing wear,

58



etc. Also there are specialty sections of Adidas Neo and NIKI.

Figure 4.1: Sports Authority @ Kamiooka, Yokohama, a sporting goods retail store from the

United States

In the section of Adidas Neo, I found something very strange. There was no

clerks here mostly. Customers helped themselves selecting products, even before

the shoes shelves.

For instance, a lady around 40-year-old entered this section as shown in Figure

4.2 , went to the shoes shelf, got interested in a pair of shoes, bent down to search

for her size for a while from the lower half of the shoes shelf, picked the box out,

put it on the small sofa, took a shoe out and in her hand to watch. It last about

90 seconds until then and no sales clerk came to approach while she was hesitating

whether to buy the shoes. Besides, it seems like this lady wanted to try them out

but find it embarrassing to do it just because no clerk was served her. In the end,

she put the box back and walked out the section. What a pity for missing this

chance. I supposed if any clerk came to help her, things could be totally different.

I approached her and asked why she put the box back? She said it was because

she could not try them on and know whether that pair fit her.

Actually, she not not the only customer who did not get the help from sales

clerks within 20 minutes. There were some others like her as shown in Figure 4.3.

Later, I found a clerk and asked him why no clerks came? He said because they

were very busy on the hot spots . Some clerks came to this section about every

10 minutes or more. When they came here, saw no one and went back. Actually,
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(a) The lady

went to the

shoes shelf.

(b) The lady

bent down to

search for her

size.

(c) The lady

picked the

box out.

(d) The lady

took the shoe

in her hand.

(e) The lady

put the box

back.

(f) The lady

put the box

back.

Figure 4.2: The lady who didn’t get the help from clerks

(a) A guy served himself (b) A lady finally tried the

shoes on with herself

Figure 4.3: Other customers who didn’t get the help from clerks
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they were also in trouble because the boxes became be at sixes and sevens after

customers helping themselves.

After hearing his words, I realized that this store is exactly the situation for

evaluation.

Arrangement with Manager of the Store

Later on the same day, I had a arrangement with the manager of this store,

Mr.T. I told him about what i saw at the section of Adidas and asked him why.

Pointing at the staff position map (Figure 4.4)3, he explained to me that the

sales clerks in the store work around and approach and greet customers rather

than being in a same section all the time. There is no clerk being stationed just

at the section of Adidas all the time indeed. The sales clerks who take charge of

Area A (sections of NIKI and UNDER ARMOUR), or taking charge section of

feet, or taking charge of golf give attention to this section temporarily. However,

there sections are far from Adidas, being separated at least a aisle. They have

to watch the customers in their main zone and cover Adidas temporarily. It is

a big issue for them. Considering the labor costs, they also could not add new

clerk. What they can do right now is let the clerk check around every five or ten

minutes. He admitted that it did not work very well some time.

After this talk with manager, we decided to set up the sensors at the shoes

shelf of Adidas. The shoes shelf is a blind spot for clerks because there are several

shelves blocking their sight. These shelves are just like walls that makes them can

not observe the customers before the shoes shelf easily. Besides, comparing to the

clothes, customers want to be helped more when they are hesitating to choose

shoes. They want to try them on under clerks’ help, ask the clerks to find the

right size for them, also look for the advice from clerks about the coordination or

colors.

We also decided to have three clerks from each Area A, B and C as my user

clerks, who are not in charge of this section but giving attention to Adidas. I
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Figure 4.4: The staff position map in manager ’s office, as you can see that there is no clerk

just covering Adidas.

am going to examine “Cue”’s effects on the working behavior of these three sales

clerks and whether meeting the needs of customers as shown in (Figure 4.5)4,

Procedure

1. Explain the purpose and operation of “Cue” (both sensor and key holder)

to user clerks (Clerk A, Clerk B and Clerk C). Setup the sensor box with Clerk

A as Figure 4.6.

2. Let each of user clerks work with “Cue” for 2 hours;

3. Observe how user clerks worked with “Cue”, especially when they got the

cue of approaching and helping user customers. Taking memos and photos.

4. Observe the user customers hesitating in shoes within their woking period,

shooting them since they began hesitating in shoes until the communication with

user clerks was over.

5. Interview the user clerks for information about the customers’ behavior and
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Figure 4.5: The setting up and plan of user study.

Figure 4.6: Setup the sensor box on the shoes shelf with Clerk A
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their feeling about “Cue” by showing them the memo, photos and videos.

6. After explaining the purpose of “Cue”, interview the user customers who

bought the shoes with help of user clerks.

4.3. Results

I conducted the user study on December 14th and15th, 2012. I let each of user

clerks work with “Cue” for 2 hours, especially observed when they got the cue of

approaching and helping user customers. I also observed the user customers who

were hesitating in shoes and being helped within these period with “Cue”. Clerk

A worked with “Cue” from 12:00 to 14:00 on December 14th, I also set up the

sensor box with him. Clerk B worked with “Cue” form 14:30 to 16:30 on the same

day. Finally, the period of Clerk C was from 13:00 to 15:00 on December 15th.

Clerk A and Customers in His Period

Clerk A

Clerk A (Figure 4.7)5 is a sales clerk taking charge of the Area A, including the

store of NIKI and UNDER ARMOUR. He is one of the clerks who gives attention

to ADIDAS section. I asked him for working with “Cue” from 12:00 to 14:00 on

December 14th, and observed the communication between him and the customers

hesitating in shoes.

Case 1

Observation: 12:40 Dec. 14, 2012 (Figure 4.8)

An old man about 60-year-old stopped before the shoes shelf, looked up among

the shoes (Figure 4.8(a)) . Meanwhile, his wife was also selecting shoes before

a small shoes shelf, which is without sensor box. It seems the old man was
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Figure 4.7: Clerk A

searching for his favorite pair. About 10 seconds later, he picked a shoe with

red sole and black body, checked the inside of the shoe and touched the material

(Figure 4.8(b)). Then he turned the shoe around and watched it from another

angle, and touched the inside again. It seems like he was caring about the material

and comfort very much. The place he was standing was just before the sensor

box. The sensor box should have sent data to key holder.

On the other hand, Clerk A was working at the section of NIKI, tidying up the

coats before a shelf (Figure 4.8(c)). He wasn’t aware of the signal until feeling

the vibration (Figure 4.8(d)). After seeing the four LEDs to confirm, he walked

towards to ADIDAS in hurry (Figure 4.8(e)). And it seemed like he forgot to

switch it off.

When Clerk A arrived at ADIDAS, the first thing he did is to check who was the

hesitating customer because the old man’s wife was also selecting shoes. However,

depending on the position of sensor box, Clerk A walked straight to the old man

(Figure 4.8(f)). And the man asked Clerk A for help before Clerk A starting to

greet. He pointed at the shoe he had picked up and began to asked about the
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material of the inside. It turns out that he was hesitating about whether the

material was water-repellent. Clerk A told him that only the soft part inside

was not a water-repellent part and afraid of water, but the material outside was

water-repellent (Figure 4.8(g)). He also suggested the old man another pair with

white sole which is water-repellent (Figure 4.8(h)) and the old man said he would

consider it and ended the conversation.

Interview

I interviewed Clerk A about this approaching experience. He said that the

vibration of key holder was pretty clear but he wasn’t ware of the first two LEDs.

He said maybe that was because he was busy on putting the coats in order.

However, he likes the idea of getting the duration of customer from the numbers

of shining LEDs. Besides, he said he switched the key holder on the way and

preferred a better way to pause it. It was a little inconvenient for clerks to

switching it off, especially when being in hurry.

Clerk A was vey thankful for getting the cue of approaching. When he got the

shoes shelf, found the hesitating customer. Being asked for help before he said

anything showed that the old man was in need. He was happy that he helped the

old man. Even though he didn’t buy the shoes, his hesitating was solved. That

was good for the customer.

When referring to the elder customers, Clerk A said that most customers of this

store are old ones. At their age, most of them have bad eyesight. They could not

find out their size or read the words on the label easily and want help from sales

clerks. However like this section, there are no sales clerks being stationed all the

time, so “Cue” can help solve this problem just in time.

Case 2

Observation: 13:09 Dec. 14, 2012

A lady about 40-year-old, entered the section of ADIDAS. She was interested in

a pair of shoes with black body and white stripes. She stood before the shoes shelf
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(a) An old man stopped and

looked up.

(b) The customer picked a

shoe with red sole and black

body.

(c) Clerk A was working at

the section of NIKI.

(d) Clerk A wasn’t aware of

the signal until feeling the vi-

bration.

(e) Clerk A walked towards to

ADIDAS in hurry.

(f) Clerk A walked straight to

the old man.

(g) Clerk A told him that

only the soft part inside was

not a water-repellent part.

(h) Clerk A also suggested

the old man another pair.

Figure 4.8: Case 1
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long than one minute. She didn’t appear to have enough information to make a

quick decision so she even began to try the shoes on herself. It was strange that

why Clerk A didn’t come and help.

So I searched for Clerk A and found him working in the storage, checking up

and clearing out a clearance of the products in stock. He told me that “Cue” had

not got any message from the sensor box, neither the LED light not the vibration.

The storage is far from the section of ADIDAS, more than 100 feet. Besides, there

are several cement walls between them. I guess it had already went beyond the

range of XBee S1, which is 100ft indoor.

Clerk B and Customers in His Period

Clerk B

Clerk B (Figure 4.9)6 is a sales clerk taking charge of the Area B, which is the

Feet one. He is also one of the clerks who gives attention to ADIDAS section.

As a senior student struggling on his thesis and working here as a part-time job,

Clerk B has a lot of knowledge about shoes and coordination. I asked him for

working with “Cue” from 14:30 to 16:30 on December 14th, and observed the

communication between him and the customers hesitating in shoes of ADIDAS

section.

Case 3

Observation: 14:53 Dec. 14, 2012 (Figure 4.10)

A young lady around 25-year-old entered this section and stopped by the shoes

shelf, looked the shoes from left to right, and stopped at the right side (Figure

4.10(a)), picked up the white shoe on the third line. She was a little far from the

sensor box, which I guess the first 20 secs duration hadn’t being detected. The

customer bent her back, tried to find her size. She was checking the labels on
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Figure 4.9: Clerk B

the shoe boxed for long over another 20 seconds duration. The sensor box should

have sent data to key holder at least once.

Clerk B was just finished serving a customer at Area B, put the shoe box back to

the shelf. After him putting it back, he got the message from “Cue”. It seems like

he happened to bend his head and saw the first two LED lights. So he switched

it off (Figure 4.10(b)), and run to ADIDAS section (Figure 4.10(c)).

Clerk B tried to approach and greet this customer from her side, and said“May

I help you?”. This customer turned back and accepted his approach naturally

(Figure 4.10(d)). She pointed at the white shoe on the third line and asked

the sales clerk for finding her size (Figure 4.10(e)). At this time, more and more

customers entered this section (Figure 4.10(f)). I think maybe the communication

between the sales clerk and customer has an effect on attracting other customers.

Clerk B let the lady sit down on the sofa and served her (Figure 4.10(g)). After

that, I saw the customer talking with Clerk B a lot but I could not get what they

were talking about. After a conversation about 5 minutes, the customer finally

decided to buy the white shoe. Clerk B took a basket for her and show her the

69



way to the counter (Figure 4.10(h)).

Interview

I interviewed Clerk B about this approaching experience. He said he just fin-

ished serving another customer and put the box back. When bending down, he

happened to see the first 2 LEDs. He felt it very funny and a little excited to

approach customer with “Cue” for the first time. He admitted that it was a lit-

tle hurried. However, since the sensor didn’t detect the first 20 secs duration, I

should thank him for this conversely. Clerk B said when getting there, he did not

approach the customer right away. Instead, he checked again and tried to greet

her from her side not back. He was very pleased that this customer accepted his

help, which showed that “Cue” worked and helped.

When referring to the talking with the customer, Clerk b said that this customer

was hesitating about the size. The habitual size of her was 23cm. But she had to

change her shoes when getting into and out of the office. So she wanted to find a

suitable size for her to put on and take off the shoes. The size was for easy to put

on instead of walking with. She was hesitating whether to choose the 24cm pair.

Clerk B said that 24cm pair was certainly easy to be put on and taken off, but it

was still a little uncomfortable and dangerous some time. He suggested 23.5cm.

The customer accepted his advice finally and Clerk B was very happy about that.

Meanwhile, my friend X helped me interviewed the customer. She said that she

was doubt that which one to buy firstly. Her size was 23cm but she want to try a

bigger pair, about 24cm. However, it was hard to find out her size by herself and

she wanted to try on several pairs of different size. So she was about to find a

clerk. She thanked for the clerking coming in time and advising her the suitable

size.

Case 4

Observation: 16:28 Dec. 14, 2012

A man about 45-year-old, with glasses, was standing before the shoes shelf. It
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(a) A young lady looked at

the shoes from left to right.

(b) Clerk B switched the key

holder off after deciding to ap-

proach.

(c) Clerk B run to ADIDAS

section.

(d) Clerk B tried to approach

and greet this customer from

her side.

(e) The lady pointed at the

white shoe.

(f) More and more customers

entered this section.

(g) Clerk B let the lady sit

down on the sofa and served

her.

(h) The customer finally de-

cided to buy the white shoes.

Figure 4.10: Case 3
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had been a long time since him coming to his area. However Clerk B didn’t come

until this customer walked out of the section.

The reason why Clerk B didn’t come was that he was serving another customer

at Area B (Figure 4.11). “Cue” vibrated itself and he had to switch it off, which

made him a little embarrassed before that customer. During the period of Clerk

B, “Cue” worked three times. At the first time Clerk A had a chance to help.

However, at the other two times, Clerk B was busy on serving customers of Area

B. Even though he wanted to go, all he could do was ignoring it.

Figure 4.11: Clerk B was serving another customer when “Cue” was vibrating.

Clerk C and Customers in His Period

Clerk C

Clerk C (Figure 4.12)7 is a sales clerk taking charge of the Area C, which is the

Golf one. He is also one of the clerks who gives attention to ADIDAS section.

The Area C is most close to ADIDAS section among the three areas. Besides,

comparing to clerks in Area A and B clerks like Clerk C work not that busy.

However, the main working area of Clerk C is a room connecting with the outside

by a door. So when working inside, they could not grasp the conditions of ADIDAS

section. I asked friendly Clerk C for working with “Cue” from 13:00 to 15:00 on
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December 15th, and observed the communication between him and the customers

hesitating in shoes of ADIDAS section.

Figure 4.12: Clerk C

Case 5

Observation: 13:20 Dec. 15, 2012

A family entered and stopped before the shoes shelf. Mother and a daughter

about 10-year-old. It seemed like that they were choosing a pair of shoes for this

daughter. The mother picked up a pair of pink shoes and asked his daughter

whether she liked it. The daughter shook her head and pointed at the black pair

beyond the pink pair. Mother took it down and they were talking about which

pair was better.

Clerk C got the vibration from the key holder while he was making accounts

at the counter of the Golf room. He rushed out of the Golf room of ADIDAS

without switching it off, and said“May I help you?” immediately. The mother

and daughter were a little frightened. They turned back, then smiled and said
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“ No, thank you.”Clerk C said“ Sorry.”, stepped back and began to put the

clothes of the section in order.

Interview

I interviewed Clerk C later. He said he was too hurry. Maybe he should wait

a while after arriving that section. Besides, in some cases of family, they prefer

talking about the products with each other first. It is not good idea to interrupt.

Clerks could stand by until being asked for help.

Case 6

Observation: 14:37 Dec. 15, 2012 (Figure 4.13)

A lady about 30-year-old, at first she picked up a brown body shoe with white

stripes an put it back soon. It seemed like she didn’t like that one. Then she

walked to the right side of the shelf, stared at a black shoe, which is the same one

mentioned before. As shoe was on third line and the lady was not that tall, she

got that on tiptoe, which I think it was a little laborious for her (Figure 4.13(a)).

When she was watching and touching the inside of the shoe, sensor box sent data

to key holder (Figure 4.13(b)).

Clerk C was working at the Golf room, putting the clothes in order when feeling

the vibration of “Cue” (Figure 4.13(c)). He walked out of the room, watched and

checked whether the conditions of ADIDAS shoes shelf, paused the key holder

while moving towards there. This time, he reacted more cautiously (Figure

4.13(d)).

Another man happened to come and stop before the shoe shelf. So when Clerk

C arriving at the shelf, he spent a little time on confirming which customer was

the hesitating one. It was difficult for him, because at the right time both of the

customers were in the detecting zone (Figure 4.13(e)). Luckily, the lady greeted

Clerk C. Clerk C went close to this customer and was shown to the black shoe.

Clerk C tried to find the pair for her but there was not her size among the boxes

(Figure 4.13(f)). Clerk C told the lady that he was going to the storage to check
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and asked for her waiting. About a minute later, he returned without what she

wanted. However, Clerk C suggested her trying on another pair, the same design

with pink color (Figure 4.13(g)). At first, the customer thought the color was too

bright. But after trying that on and watching before the mirror. She thought it

was OK and bought it finally. Clerk C showed her the way to the counter and

the lady left with a satisfied smile (Figure 4.13(h)).

Interview

I interviewed Clerk C after the customer left. He was happy that the lady

bought the shoes he suggested finally. There are actually some size of the shoes

in the storage. If the customer do not ask for clerks, they could not find the pair

of their size. The customer liked the design very much. Although there was not

her size in black, he suggested the pink one and advised her to try them on when

she was hesitating in the bright color.

He thought “Cue” worked quite clearly when cuing him the timing. But when

arriving at the shelf and seeing the two customers, he was confused by that. He

hoped “Cue” could tell him which customer was in need.

4.4. Discussion

In this section, I am going to discuss the achievements of current prototype of

“Cue” in big sporting retail store of real world. Based on the validation results,

I am going to discuss suitableness of each user sales clerk, customers’ behavior,

insufficiency in sensor detection, insufficiency in operation of key holder.

“Cue” did provide sales clerks a new experience and style of working and also

meet the customers needs. During the validation, there were 7 hesitating cus-

tomers in all, 4 of them got helped, 2 of them purchased shoes in the end. On

the other hand, 2 of them didn’t get the help because clerk was serving other

customers. 1 of them didn’t get helped because clerk was working in storage and

didn’t get the signal. Manager was very happy about the results.
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(a) A lady picked the black

shoe on tiptoe.

(b) The customer was watch-

ing and touching the inside of

the shoe.

(c) Clerk C felt the vibration. (d) Clerk C moved towards to

the shelf more cautiously.

(e) Clerk C spent a little time

on confirming which customer

was the hesitating one.

(f) Clerk C tried to find the

pair for her but there was not

her size among the boxes.

(g) Clerk C suggested the

lady trying on another pair.

(h) Clerk C showed her the

way to the counter.

Figure 4.13: Case 6
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Suitableness of Each Sales Clerk

I am going to make a comparison among these three user clerks.

The working area of Clerk A is the furthest one from ADIDAS section, also

is the largest one. I thought he was just taking charge of NIKI and UNDER

ARMOUR. However, he also spent a lot of time in checking up and clearing out a

clearance of the products in storage. Therefore, depending on the current wireless

network, Clerk A could only get the cue in the area of NIKI and part of UNDER

ARMOUR. For him, I should extend the distance of the wireless network of “Cue”.

Clerk B is full of passion and very willing to help customers. However, when

working at Area B, he spent a lot of time serving customers’trying on shoes.

Therefore, there may not be that many chances for him to help ADIDAS. When

getting the cue from the key holder in busy situation, he got more and more

pressure. For him, I should brush up the ignoring function.

Clerk C maybe is the perfect clerk user for “Cue”. Area C is close to ADIDAS.

The issue is the Golf room is not an open area and Clerk C can not grasp the

conditions of ADIDAS while working in that room. Besides, he is less busy than

A and B. Before “Cue” on his staff card, Clerk C’s working style towards ADIDAS

is going out of the room, checking the conditions of ADIDAS and returning with

few communications with customers. Now he can take care of ADIDAS more

efficiently.

“Cue” is not for avoiding the lost of every hesitating customer. It is for reduction

of this kind of loss when clerks have time and are willing to help. All of the three

user clerks are fantastic guys, from whom I learned a lot about passion on work

and altruism. They are not just working for money. Instead, they work for some

meaning. They gave a lot of precious advice on “Cue”. And I hope “Cue” will

help them better.
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Customers’ Behavior

According to this user study result, when hesitating in shoes most customers

were willing to accept the help from sales clerks. Some of them even asked for

help when seeing clerks. When they were uncertainty on the shoes, they did not

appear to have enough information or experience to make a quick decision. So the

help from sales clerks is needed and important. Besides, customers will be most

happy when the sales clerk is able to understand his needs without him saying it,

and providing timely help when needed.

Especially for the elder customers. At their age, most of them have bad eyesight.

They could not find out their size or read the words on the label easily and want

help from sales clerks. In Case 6, while Clerk C was serving the lady, I was asked

for help from an old lady. She could not find a coat with M size because of her

bad eyesight. It was a good experience of being a sales clerk to realize the need

of customers more deep.

For the group customers, it is better to wait near by than interrupting their

conversation. So after getting the information from “Cue” and arriving at the

shelf, checking the conditions becomes necessary for clerks.

Finally, I guess the communication between the sales clerk and customer has

an effect on attracting other customers. When they see the communication from

outside, they will feel the products maybe attractive subconsciously.

Insufficiency in Sensor Detection

The sensor box did not work well while more than one customer stopped before

the shelf during this user study. It confused the clerks with incorrect information.

I think it was a big mistake. Besides, while clerks arriving at the shelf and seeing

more than one customer, it also put them in trouble.
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Insufficiency in Operation of Key Holder

The most insufficiency in operation of key holder was the ignoring function.

The little switch was inconvenient for clerks pausing it. Sometimes they could

not remember which was on and which was off, sometimes they were so hurried

to forget to switch it. It took more than 1 second for them switching it, which

was long enough to make them feel troublesome.

Notes

1 Costello, B., L. Muller, S. Amitani, and E. Edmonds (2005)“Understanding the experience

of interactive art: Iamascope in Beta space,” in Proceedings of the second Australasian

conference on Interactive entertainment, pp. 49–56

2 Sports Authority @ Kamiooka, Yokohama, a sporting goods retail store from the USA

3 The staff position map in manager ’s office, as you can see that there is no clerk just

covering Adidas.

4 The setting up and plan of user study.

5 Clerk A

6 Clerk B

7 Clerk C
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5. Conclusion

5.1. Conclusion

“Cue”, a key holder for sales-assistance in large retail stores; designed to detect

whether customers are hesitating to buy products and tell the sales clerks the cue

of approaching and helping them.

“Cue” provides a new way of working for sales clerks in large retail stores.

It could help them grasp information of customers’ hesitating about consuming

products. In large retail stores with lots of customers, sales staff are very busy,

especially on weekend or holidays. They can not take care of every area and con-

cern about every customer. Even though they may have chance to collaborating

with other sales clerk, there are always some blind spots which they can not reach.

“Cue” is not for avoiding the lost of every hesitating customer. It is for reduction

of this kind of loss when clerks have time and are willing to help.

On the other hand, with “Cue”, customers who are hesitating in products and

do not have enough information or experience to make a quick decision could

get help from sales clerks and feel most happy when the sales clerk is able to

understand his needs without them saying it.

However, the current prototype is still not ideal in the widely utilization of

sensing customers’ duration, especially when there are more than one customers in

the detection area. The detection of customers’ hesitation could be more accurate

if communicating with other criterion. Key holder is not perfect neither. The

switch function is not smart enough for sales clerks using the ignoring function,

making them feel a little troublesome. Besides, the LED function could be used for
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telling the sales clerks more information, such as the accurate place of hesitating

customers.

“Cue” contributes on providing an assistant for busy sales clerks in large re-

tail stores, building the interaction between altruistic sales clerks and hesitation

customers, thus it both meets the customers’ needs and maximize the utilization

of the limited time resource of sales clerks. The current achievements have ful-

filled our expectation in several regions but still some minor error needed to be

fine-tuned.

5.2. Future Works

“Cue” is still at imperfect beta version and still not ideal in several aspects. As

a result, for further development, the implementation of new experiences becomes

essential.

A More Accurate Hesitation Sensing System

In this paper, I just use the NaPiOn sensors to detect customers’ duration before

the target shelf. The sensor box did not work well while more than one customers

stopped before the shelf during the user study. It can be solved by adding more

sensor boxes and limit the detection area of each, then categorize the data and

cue the sales clerks by different LED color as shown in Figure 5.1.

In future development, I wish to design a more accurate hesitation sensing

system which is not just detecting the duration but also reading the customers’

high emotive displays via facial expressions, head movements, and posture. I had

the idea of Tri-Axis sensor on hanger to detect the behavior which a customer

picks up an item of clothing and try it before his body. I can also use camera or

Kinect to read the movements and facial expressions of customers. The sensing

system will be more accurate with more criterion.
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Figure 5.1: key holder woking with multi sensor boxes
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A More Understanding Key Holder

The key holder could be more understanding, especially for the ignoring func-

tion. If being paused by clerks simple movements, such as touching or lifting,

it could be smarter and loved by clerks. The LED colors could also be added,

in order to categorize the target shelf ID and cue the clerks exactly who is the

hesitating customer.

A System for Teamwork among Sales Clerks in Large Retail

Stores

In most large retail stores, clerks are working with interphones. The collabo-

ration between “Cue” and interphones could create a new system for teamwork

among sales clerks. For instance, the team leader works with “Cue” and arrange

the available clerk to help the customer in need.

A Brand New Attracting System

Finally, I guess the communication between the sales clerk and customer has

an effect on attracting other customers. When they see the communication from

outside, they will feel the products maybe attractive subconsciously. So if we

showed the customers where are the hot spots the interaction between sales clerks

and customers happened most, it maybe attract them and make them curious to

explore.
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Appendix

A. Ethnography Research and Analysis of Nam-

che Bazar

Figure 5.2: Thick Description 1
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Figure 5.3: Thick Description 2
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Figure 5.4: Thick Description 3
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Figure 5.5: Thick Description 4
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Figure 5.6: Thick Description 5
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Figure 5.7: The Fieldwork Master
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Figure 5.8: The Flow Model Analysis
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Figure 5.9: The Sequence Model Analysis 1
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Figure 5.10: The Sequence Model Analysis 2
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Figure 5.11: The Artifact Model Analysis
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Figure 5.12: The Physical Model Analysis
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Figure 5.13: The Cultural Model Analysis
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B. Cue Schematics

Sensor Box

In the schematics of Sensor Box, the black ‘N’ units stand for NaPiOn sensors.

We have two NaPiOn sensors, which are connected to D5 and D6.

There are three pins of a NaPion sensor.

1 is connected to 5V, 2 is connected to Digital Pin, 3 is connected to GND.

Figure 5.14: The Schematics of Sensor Box, the black ‘N’ units stand for NaPiOn sensors
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Key Holder

In the schematics of Sensor Box, the round unit stands for vibration motor.

The four LEDs stand for LED bar.

Figure 5.15: The Schematics of Key Holder
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