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1.	 Introduction

Food supermarkets and convenience stores have recently 
been providing an increasing range of goods and services 
closely attached to the daily lives of consumers and are also 
becoming an indispensable part of society as a base for mea-
sures against disasters. The businesses running such stores are 
now required to manage them more efficiently by providing 
high added value in the rapidly changing environment affected 
by the fluctuating economy and consumers’ minds.

As part of this trend, systems such as POS cash registers, 
which are handled by many workers including part-timers, are 
required to implement visibility and legibility to enable users 
to instantly determine the action to be taken next. POS sys-
tems have not only a requirement for high quality but also an 
increasing requirement for greater ease of use. In this environ-
ment, NEC decided to apply Human-Centered Design to POS 
systems so that we can provide our customers with competi-
tively advantageous systems.

2.	 Understanding	of	Usage	Situations	and	Identification
of	Users

2.1 Identification of Operation Characteristics and Determination of 
Target Users

The first action we undertook was fieldwork involving cus-
tomers in actual stores, in order to understand the characteris-
tics of the target operations in cooperation with personnel from 
planning and sales departments as well as with the participa-
tion of usability specialists. In this fieldwork we identified the 
problems with the current systems, the characteristics of oper-
ations in the field, the concerns of users during use and other 
points noticed in observation. As part of the identification of 
operation characteristics, we identified what kind of user uses 
each function of the POS system, with what frequency, and 
compiled the results in a table like that shown in Table 1.

After the identification of operation characteristics, we ex-
amined the layout of the user interface (UI) schematic by tak-
ing into consideration the properties of target users and operat-
ing environments. This examination included coloring, texture 
and control elements such as buttons. We then developed some 
draft plans for them (Fig. 1).
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2.2 Organization of workflow

First, the usability specialists sorted more than twenty 
tasks assumed for current POS systems based on their current 
manuals, etc. (Table 2) The workflow was then compiled by 
checking the tasks of customers, checkers (persons in charge 
of registering the purchased goods by scanning them) and ca-
shiers (persons in charge of accounting settlement at cash reg-
isters) in the stream of operations. In addition, the situations of 
current operations were confirmed through customer feedback 
to planning and sales personnel, for use in review of the tasks.

2.3 Usability Evaluation

Usability specialists conducted a usability evaluation to 
identify the usability-related problems and issues of the main 
functions of the current system (Fig. 2). A usability evaluation 
is a widely used technique with which usability specialists 
evaluate an interface based on known empirical rules to clarify 
problems related to usability. In addition, controllability issues 
were ranked in importance for use as data to start develop-
ment. The main issues found in the usability evaluation were 
as follows:

(1) The user cannot complete processing until he/she mem-
orizes the operating procedure.

(2) Important information cannot be identified at a glance.
(3) Visibility is low because the font size and typeface are 

not suitable for the POS register.
We then arranged the identified problems and issues accord-

ing to their priority.

Table 1 Identification of operation characteristics.

Fig. 1 Examination of UI image layout.

Table 2 Task breakdown.

Fig. 2 Usability evaluation.

ConcernsFrequencyUser

Store
employees,
headquarters,
buyers

XX
times/day

Access should be facilitated because it is performed 
almost every day before store opening.
Merchandise with wide price variations should be 
registered in advance.

Planning
personnel

Depending
on purpose

A plan should be established every season.

(for main purpose).
Planning situations should be checked every month 

Warm

Hard

Cool

Soft

A.Feminine B.Active

PracticalC.Natural

A clear, clean screen display to represent 
tenderness. Soft pink and refreshing blue give a 
clear impression.

Young and friendly display to represent vitality. Vitamin 
colors of vegetables and fruits for a bright impression.

Navy and dark green colors give a rather 
masculine or square impression.

Simple, modular display to represent composedness. Gentle 
curves and textures of textiles, etc. for a warm impression.

Blue-based color tone to represent reliability. 

Intelligent 
(current situation)

Function UsedTask

Sales RegistrationSales registration (normal processing)1

Change Reserve RegistrationPreparation of cash registers for store opening2

3

3

Liquor registration (merchandise that requires age check)

(for underage customers)

Last Transaction Cancellation

4 An old barcode label attached in an incorrect position is read 

instead of a barcode with a markdown price.

Last Transaction Correction

5 A customer returns to the selling space to look for something 

during product registration.

Transaction Suspension, 

Suspension Call

A customer requests cancellation of the purchases of certain items 6

after all products have been registered.

(Executed using the Input Item Void button. Applicable when a 

barcode label is attached to the product.)

Input Item Void (keyboard)

6’ A customer requests cancellation of the purchases of certain items 

after all products have been registered.

(Executed using the Correct button on the touchscreen panel. 

Applicable when no barcode label is attached to the product.)

Correction (touchscreen panel)

7 After the customer pays 1150 yen, he/she requests the 

cancellation of purchases of all items at the moment the 1000-yen 

bill is entered into the automatic change machine.

Chargeback

Sales Registration (credit card)The customer settles payment by credit card.8

9 The customer settles payment by non-cash and cash. Sales Registration (non-cash)

10 In a transaction of 905 yen, the customer hands over a 1000-yen 

bill and the automatic change machine returns 95 yen change. At 

this moment, the customer hands over an additional 5-yen coin.

Change Recalculation

11 After the change and receipt are returned to the customer, the 

customer requests cancellation of the purchases of some goods.

Return (partial return)

12 A customer comes in with a receipt, saying “I bought two items but 

three are registered by mistake.”

Return (partial return)

A customer comes in with a receipt, saying “An item of 1640 yen is 13 Return (price correction)

No.

registered as 1780 yen by mistake.”

Sales Registration display Partial Return display

Checker’s PLU display
Important information 

is scattered

Table title is obscure

Important information 
is not noticeable

Small characters, 
pale colors
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3.	 Display	Configuration	Examination	and	Prototyping

3.1 Study of Display Transitions

Based on the workflow as examined from the viewpoint of 
the users, we then studied display transitions that can match 
the characteristics of the users (Fig. 3). Control operations 
should be configured so that user tasks can be achieved quick-
ly and easily. The sequence and division of jobs should match 
the flow of operations so that users can use POS cash registers 
without being lost, getting confused or performing useless ac-
tions.

3.2 Wireframe Development

Next, we developed a Wireframe by incorporating improve-
ments to the problems and issues identified in the usability 
evaluation. The Wireframe adopts a display configuration that 
considers the motions of the user’s line of sight to improve 
controllability and reduce user fatigue. At this time we also 
studied a control policy that will become the common idea for 
various displays. Specific display images close to the actual 
implementation were developed at this stage for detailed ex-
amination in case they presented technical issues. The aspects 
of usability that we took special notice of during Wireframe 
development were as follows (Fig. 4):

(1) Screen layout that can guide the line of sight in a nat-
ural flow, considering the motions of eyes and hands 
(flow line from top left to bottom right of the screen)

(2) Layout of control buttons that can be easily understood 
to be “pushable” (able to be pushed)

(3) Grouping of associated information items to be dis-
played together in a single area

Fig. 3 Study of display transitions.

(4) Display of characters and buttons to be enhanced to a 
large size for easy comprehension

3.3 Prototyping

Based on the Wireframe, we repeated evaluations using ac-
tual mechanisms with the participation of planning and sales 
personnel, developers and usability specialists and eventually 
developed a prototype (Fig. 5). We enumerated the evalua-
tion items in advance, including the colors and color pattern 
combinations, as well as whether “the control is easy to un-
derstand,” “the interface fatigues the eyes,” “the interface is 
easy and comfortable to view,” “the displayed images match 
the store” and “the necessary information is included” from 
the viewpoint of the user. For visibility and controllability, en-
hanced evaluations were repeated in an ambient brightness and 
machinery layout similar to the actual store environment.

4.	 Compilation	of	UI	Design	Guidelines

Although the project reported herein covered only some 
of the control displays, we were able to compile a set of UI 
guidelines that will help future development personnel to de-
sign and implement other displays by deliberately considering 
their usability (Fig. 6). The compilation of consistent UI De-
sign Guidelines will make it possible to provide a unified UI 
while avoiding regressive design.

5.	 Effects	of	the	Application	of	Human-Centered	Design

The present project adopted the Human-Centered Design  
process to make POS systems easy for users to view, under-
stand and use. The main features of this system are as follows:
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Point card check
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Registration
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Cash voucher Credit card Point payment

Recalculate
change

Issue receipt

“Return to Sales 
Registration”

“Subtotal” Point card
not scanned

“Return to Sales Registration”

• Point card scanning
• Membership number input + “ENTER”
• “No card”
• “Card forgotten”

Cash Total”
“Deposit/

“Close”

• “CANCEL”
• “ENTER”
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voucher”

“Point payment”“Credit card”

Point card 
scanned
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• Screen layout with full consideration of the motions of 
eyes and hands to improve controllability and reduce 
fatigue

• Selection of colors for panel buttons representing the 
products from 18 recommended color schemes to im-
plement colors friendly to the user’s eyes

• Adoption of the Universal Design Font and appropriate 
use of bold and regular characters for improved visibil-
ity and legibility

• Display configuration based on the principle of “one 
display per task” for a display design that enables an 
intuitive understanding of “what is being done now”

• Incorporation of product photos and pictures into panel 
buttons to facilitate intuitive control operations

• Resizable buttons to enable display layout according to 
job priority

• Selection of basic color tone from the three colors of 
green, orange/amber and blue to implement displays 

matching the properties of each store

6.	 Conclusion

We succeeded in developing a POS system that is “easy to 
use without hesitation or mistake” for cash register users, who 
gave us feedback like the following:

• Operation is possible with an intuitive understanding of 
what to do next.

• The color tone and increased character size are easy to 
view and cause reduced eye fatigue.

• In the case of a register error, the error clearance proce-
dure is displayed on the screen so that it is possible to 
continue working without a problem.

• Smooth control operation is possible with very helpful 
features such as the display of pop-up messages solicit-
ing confirmation, etc.

As seen in the above, system development based on Hu-
man-Centered Design makes products easier to use and capa-
ble of providing added value for customers. In the future, too, 
we will continue to actively promote the application of the 
Human-Centered Design process so that we can offer systems 
with higher customer satisfaction.

Fig. 6 UI Design Guidelines. 

Fig. 4 Wireframe development.

(2) Easily comprehensible 
control buttons

(1) Flow line from top left 
to bottom right

(3) Grouping of 
associated information

(4) Enhanced button 
display

Fig. 5 Prototyping.
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the user’s line of sight in
a natural flow

Using the Universal Design 
Font, visibility and legibility 
are pursued by using bold 
and regular characters in the 
proper positions.

Control buttons that can 
be easily understood to be 
“pushable”

Control buttons facilitate 
transition to the 
next action 
(display)

Security ensured by 
history log reference

Status
display
area

Control
button
area

area

Goods list display area

Status display area C
ontrol button area

Message display area

Job area

Accounting information
display area

Status display

User experience

Development of DCMSTORE-POS, a POS System for Mass Retailers Based on Human-Centered Design

84　　NEC Technical Journal／Vol.8 No.3／Special Issue on Social Value Design - Contributing to Social Value Innovations



Authors’ Profiles
TSUKIDA Ichiro
Expert
UX Innovation Strategy Office
VALWAY Technology Center
NEC Soft, Ltd.

KINOSHITA Tomomi
Assistant Manager
UX Innovation Strategy Office
VALWAY Technology Center
NEC Soft, Ltd.

YAMAMOTO Masaya
Project Manager
NEC Soft, Ltd.

ITANI Tadashi
Assistant Manager
NEC Soft, Ltd.

ISHIHARA Rumi
Industries Solutions Division

YAMAMOTO Masahiro
Manager
Industries Solutions Division

* The stated titles and departments of the authors that appear in this paper are as 
of March, 2014.

User experience

Development of DCMSTORE-POS, a POS System for Mass Retailers Based on Human-Centered Design

NEC Technical Journal／Vol.8 No.3／Special Issue on Social Value Design - Contributing to Social Value Innovations　　85



Thank you for reading the paper.
If you are interested in the NEC Technical Journal, you can also read other papers on our website.

Link to NEC Technical Journal website

Vol.8 No.3   Social Value Design - Contributing to Social Value Innovations
Remarks for Special Issue on Social Value Design - Contributing to Social Value Innovations

NEC Group’s Approach to Social Value Design

Design Thinking and Human-Centered Design - Solution-Based Approaches to Innovation and

Problem-Solving in Social Environment

◇ Special Issue on Solving Social Issues Through Business Activities 

Technologies, techniques and processes for the implementation of Social Value Design

“Design Thinking” To Create Innovations

Collaborative UX Design Methods for Developing Social Solutions

Process Support Method for Improved User Experience

UX Improvement Framework for Large-Scale System Development

Using Agile Software Development Methods to Support Human-Centered Design

Social experience

A Co-creative Project “Vision 2030” for Tigre, Argentina

Activity Promotion System for Saving Energy Aimed at Improving Society and the Environment

Qualitative Research that Confirms the Need to Create Communities in the Aging Society

Design and Development of the Smart Mobile Cloud (SMC) - a Cloud Computing Service Platform based on Design Thinking Methodology

Developing Convenience Store ATMs as Social Infrastructure

User Interface (UI) Standardization Activities for Sure and Efficient Communications Networks Administration

HI Design Guidelines for Secure and Efficient Air Traffic Control Operations

Development and Practical Applications of Color Combinations Evaluation Method for Human Error Reduction

User experience

Human-Centered Design Activities in the Development of Smart Device Applications

Development of DCMSTORE-POS, a POS System for Mass Retailers Based on Human-Centered Design

Applying Human-Centered Design (HCD) Solutions in Industrial Machinery Products Manufacturing

Development of Easy-To-Use Self-Service Terminal UI for Filling Stations

Development of Multifunctional Business Phone by Applying Social Value Design

NEC Group Commitment to Web Accessibility

NEC Group’s Approach to Social Value Design

Social Value Design Promotion Activities in NEC

Vol.8 No.3
July, 2014

Special Issue TOP

Information about the NEC Technical Journal

Japanese English

http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130301.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130302.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130303.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130303.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130304.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130305.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130306.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130307.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130308.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130309.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130310.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130311.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130312.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130313.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130314.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130315.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130316.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130317.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130318.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130319.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130320.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130321.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130322.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/pdf/130323.pdf?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/g1303pa.html?fromPDF_E0803
http://www.nec.com/en/global/techrep/journal/g13/n03/g1303pa.html?fromPDF_E0803
http://jpn.nec.com/techrep/journal/index.html?fromPDF_J6603
http://www.nec.com/en/global/techrep/journal/index.html?fromPDF_E0803

