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In classical design methods, intuitive consideration is given to how the product, or the system that is the subject of the design, is used. How the product is used is defined in a product manual. It is taken into account in the final phase of the techno-centric process, which leads not only to modifications of the late design phases, but also to difficulties using the product. Product manual also helps businesses save significant staff training and customer service costs. Anthropocentric methods are rarely used by the general public, and are in fact too expensive. We propose to take product use into account by integrating behavioral analyses (the behavior of the product and of its user) with functional analyses. This will allow us to set out instructions for using the product right at the design stage. An analysis of techno-and anthropocentric approaches is presented in this work in a bid to position our approach. Next, a functional and behavioral analysis is proposed based on a car seat case study. The proposed method also calls for a phase dedicated to the collection of product use information and data on user feedback or legislatives data. These analyses are carried out using the QFD method in order to assist the designer in structuring knowledge, taking into account the functions of the product, the characteristics or criteria of its use, and the points to be developed when drawing up operating instructions.

INTRODUCTION

The objective of this paper is to improve product performance by improving its use. So we think it is important to take user experience from early design phase. In this paper, we propose a support to write product manual (same times it named user's manual or instruction manuals) of a product or a system, from the early design phases using Behavioral Analysis and Functional Analysis. Product manual has to be elaborated simultaneously when designing product itself. It makes the use of product more easy and more performant and helps businesses save significant staff training and customer service costs. When user consumes many time to learn how to use the product or he cannot react quickly when a potential variation in product mode use, the product cannot perform as expected by the designer. Whenever a customer buys a commercial product, a tool, a device, a machine etc., he receives a product manual explaining the different steps detailing how to install, use, assemble or disassemble the product in a predetermined environment. It generally covers several versions and models of the product it is frequently difficult to read and understand [START_REF] Vigilante | On the prioritization of safety warnings in product manuals[END_REF]. However, this manual does not generally consider the user's level of understanding or experience, how he generally uses this type of product, the latest changes that have been made to the product, etc. This gives the impression that the product was designed to be, regardless of its use. [START_REF] Vigilante | On the prioritization of safety warnings in product manuals[END_REF] studied the sequencing of safety warnings in product manuals of three power tools to identify the kinds of warnings that people prefer to encounter first in product manuals. [START_REF] Marrenbach | Development and Multimodal Operation of a Multimedia Car Instruction Manual IFAC Proceedings Volumes[END_REF] introduces a possible architecture for multimodal car instruction manual to enables the user to operate the system in an eyes-free manner. These works are proposed for human-computer interfaces use. [START_REF] Setchi | A methodology for developing intelligent product manuals[END_REF] proposed a methodology describing the main phases for developing intelligent product manuals. The methodology 2 explains how knowledge about products, users, and their tasks can be integrated and used to deliver usertailored and task-specific product support. There are also some works about interactive electronic technical manuals. [START_REF] Artamonov | Structured design of interactive electronic technical manuals based on virtual reality means IFAC Proceedings Volumes[END_REF] used virtual reality to propose a method of structured design of interactive electronic technical manuals. [START_REF] Tuktamyshev | About the use of interactive electronic technical manuals for the machine builder[END_REF] presented the complexity of perception, development and support of exploitative documents in a paper form of machine builder. They developed and proposed tool for creating and managing interactive electronic technical manuals for domestic enterprises. Gattullo et al. (2107;[START_REF] Gattullo | Towards augmented reality manuals for industry 4.0: A methodology[END_REF] to reduce text in technical documentation, used Augmented Reality documentation in industry, for converting existing traditional documentation and for the authoring of new manuals compatible with Industry 4.0. The methodology is based on the optimization of text usage. These works concern the improvement of product manual of existing products or systems. The proposed method classifies technical instructions into two categories: instructions that can be presented with graphic symbols and instructions that should be presented with text. All these works focus on improving instruction manual for industrial, manufacturing and computer existing machines or tools. There are too few works on other products like household appliances. We found the works of [START_REF] Frutos | A corpus-based genre study of instruction manuals for household appliances[END_REF] treating product manuals of household appliances from macro-linguistics point of view to establish the rhetorical structure of instruction manuals. We found only the works of [START_REF] Sun | Generating a user manual in the early design phase to guide the design activities[END_REF]2018a) about product manual elaboration from design phases. [START_REF] Sun | Generating a user manual in the early design phase to guide the design activities[END_REF] proposed to generate the product manual in the early design phase to guide the design activities. In (Sun et al. 2018a) they developed a method to integrate product requirements from specifications level in V model in developing product manual in the same time as he product subject of design process. They proposed three levels to elaborate product manual. First one is the initial product manual defined from the specifications, then in embodiment phase they proposed the conceptual product manual and the third level is presented by the detailed product manual in the detailed design phase. However, Sun and his team did not detail how put in practice these three product manuals levels to improve product use and performance. When designing a product, the way of its use is taken into account in intuitive manner from design stages. We mean that the way to use the product, is considered differently by each designer because of the lack of welldeveloped and structured methods and tools [START_REF] Peruzzini | User experience evaluation model for sustainable manufacturing[END_REF]. It is not generally clear how the user will want to use the product [START_REF] Sun | Integrating product information into design process to solve contradictions in product usage[END_REF]. The designer's work is driven by habit, and he is persuaded that the product he designs will meet the customer's requirements and satisfy them. However, customer requirements can be different from user needs and requirement. The designer takes the place of the user and design the product as if he is a good user of the product. He considers that its design criteria are the best, without worrying about the real needs to integrate the conditions of use of the product. These conditions of use imagined by designer can be different from real use conditions at user [START_REF] Fadier | L'intégration des facteurs humains à la conception, Phoebus, la revue de la sûreté[END_REF][START_REF] Darses | How do designers represent to themselves the products' needs?[END_REF]. It is not uncommon to see that the product is designed to be handled or stored, more so than to be used in an efficient manner. Sun et al. (2018b) confirmed that most current design methodologies totally depend on designers' experience and cannot provide ergonomic design solutions directly. A new vision or way of designing products is to be taken into account by closing the crucial lack of tools and methods of design assistance available to designers.

The anthropocentric approach covers ergonomic design improvements [START_REF] Das | Industrial workstation design: A systematic ergonomics approach[END_REF]. It is used for custom designs, and given its high cost, it is only practical for large projects and luxury products [START_REF] Carballeda | La contribution des ergonomes à l'analyse et à la transformation de l'organisation du travail : l'exemple d'une intervention dans une industrie de process continu[END_REF][START_REF] Belliès | Le retour d'expérience : un outil pour aborder les questions organisationnelles[END_REF][START_REF] Jackson | Entre situations de gestion et situation de délibération : l'action de l'ergonome dans les projets industriels[END_REF]Garrigouet et al., 2001;[START_REF] Folcher | Appropriating artifacts as instruments: when design-for-use meets design-in-use[END_REF][START_REF] Obradovich | Products as designers: how people cope with poor HCI design in computer-based medical devices[END_REF]Woods, 1996, Pheasant and[START_REF] Pheasant | Bodyspace: Anthropometry, ergonomics and the design of work[END_REF]. However, in this work we deal with user requirements integration by product manual developing for design phase using Functional and behavioral analysis.

In the following sections, we detail our method. In section 2 we define the framework of product manual elaboration. Then we present in section 2.1 the user experience notion that is basic for our proposed method. Then in section 2.2 we focus on user experience introduction Functional analysis. In section 2.3 the functional and behavioral analysis are presented in design process. In section 3 we detail our method using a case study of child safety seat design and simultaneously generate his product manual 2 PRODUCT MANUAL ELABORATION Our method is based on two points. The first is to collect the user experience and the second is to characterize these user experiences to be used in functional analysis constructing a behavioral analysis for all the task to do by product or those to do by user. The Product manual regroups all task to be done by user.

The product manual is a presentation and specification of the product operation than its use. Generally, a product manual is generated by an expert who uses the prototype of the product at the end phase of design process. This means that the product is already designed, and the product manual development is therefore constrained by the existing product. In addition, the expert may do not know very well the best way to use the product. If designer makes some modifications in the product, product manual is rarely updated. This product manual is often incomplete and done in several languages. In some cases, it assumes that the user knows how to use the product without reading the manual. Neither the illustrative diagrams nor explanations provided are always clear. The product manual is not a priority for designers, and the use of the product with its features are not always those expected by the product.

The contents of the product manual are completely dependent on the amount of knowledge acquired by the designer and the expert who produce it. However, usually, a product model [START_REF] Donald | The design of everyday things[END_REF] or instruction manual is developed in the mind of the user when interacting with the product (system). It is a mental model in which the user thinks "how" he must use the product/system. This mental model depends as well to the knowledge of expert/ designer and may vary from person to person.

Differences exist between the conceptual model of the designer and the mental model of the product because the two are situated at different levels of knowledge. In the best case, the product can use the product exactly according to the conceptual model proposed by the designer, without the need for any guide (product manual, product guide, etc.). This may be possible for a simple product. However, for a complex product/system, a product manual or guide is required.

Normally, a product and a product manual are provided to the customer together, but ultimately, the product receives more attention than the product manual. If the product manual is well thought out and written, it can not only help the product to use the product properly and efficiently, but it can also help businesses save significant staff training and customer service costs. It is therefore obvious that product manuals tend to be less useful than they should be, and even the best manuals cannot be considered effective. Many products do not read them, or when they do, they do not always understand them.

The best way to design a product manual is to elaborate it during the early phases of the design process, taking into account the use tasks (Sun et al. 2018a). The tasks represent the tasks to be performed by the product and those to performed by the product. If the product manual can be created during the design phase, then:

-A better, more satisfactory technical solution can be designed and used; -Designers can better take into account products' expectations of how they use the product; -Certain unfavorable or dangerous phenomena (from a usage perspective) can be avoided; -Designers can also better take into account ergonomic requirements and product safety standards.

User experience (UX) collection

User experience stands out as a major marketing asset and becomes at the heart of business strategies. The main issue is user satisfaction with the services offered to it, which will help to build loyalty. By appreciating a service or a product, users will continue to use it, they can recommend it to others and thus increase the notoriety of the service or the promotion of the product [START_REF] Quiñones | A methodology to develop usability/product experience heuristics[END_REF].

User experience is the emotion or mood that users experience in specific temporal, spatial and environmental conditions. The characteristic of user experience are as follow situatedness, innovativeness, uniqueness, particularity and persistence (Gong et al., 2018) The literature reveals that in recent years, various authors have focused on the user experience [START_REF] Kraft | User Experience Innovation: User Centered Design That Works[END_REF][START_REF] Ribeiro | Ergonomic Approach of the Influence of Materials and the Product Experience in the Interior of Automobiles[END_REF]. This refers to the total experience of a person using a particular product, system or service [START_REF] Goerzig | Enterprise Architectures for the Digital Transformation in Small and Medium-sized Enterprises[END_REF]. For example, [START_REF] Peruzzini | User experience evaluation model for sustainable manufacturing[END_REF] proposed an approach to redesign the machine to improve its economic, environmental and human-related impacts by analyzing the user experience of manufacturing and assembly processes starting from the early design stages. It is a "science" that aims to make a product or a system easy to use, immediately understandable, ergonomic, logical etc. Its use must be intuitive, and answers must be found naturally and quickly. In fact, it aims at optimizing the design of a tool, a product or other element to make it as efficient and usable as possible [START_REF] Resende | Design as a Reflection of user Experience[END_REF].

The design, architecture, structure, interactivity and alternative solutions contribute to offer a good user experience. When the latter is optimized, the user will embark on his activities quickly, find the answers he seeks or the way to do what he wants easily, which will ultimately make him happy. As a result, he will continue to use the system, and thereby master it better. In (Gong et al. 2018), the authors set up a model of user analysis to propose design strategies of human-computer interaction interface based on users' perception, cognition, emotion of information and the characteristics of the user experience. They propose integral design model comprises: demand analysis, implementation, testing and evaluation.

The user experience, which is a product or ergonomics and human sciences, thus aims to increase the satisfaction derived from using the product by continuously improving its form, content, functions and accessibility.

The user experience concept first emerged in the 2000s to try to qualify the result (benefit) and the feeling of the user (experience) during a manipulation (temporary or recurrent use) of a functional object or a humanmachine interface (via a user interface) heuristically by a set of factors that take into account:

1. The user's emotion, the relationship between the product and the user; 2. The product's technique (performance, accessibility and speed of the interface); 3. The ergonomics of the product and its use; 4. Detailed analyses of the product elements' and their relationship to each other.

When user experience is optimized, capitalized and integrated in design process, the user will go quickly in his activities, find the answer that he seeks or the way to do easily what he has to do. As a result, he will continue to use the system and master it better in ergonomics way.

Thus, resulting from ergonomics and human sciences, the user experience, aims to increase the satisfaction of the use of the product by continuously improving the form, content, functions and accessibility of the product. The user is at the center of all marketing concerns. The UX therefore contributes to increasing the purchasing action.

We also note that the user is not always the customer. The customer is the entity that pays for the product, but is not necessarily the one that uses it. A purchasing department, for instance, will buy a machine for a company, and the workers will use it. What interests the customer (price, productivity, flexibility, etc.) is not always what interests the user (ease of use, safety, ergonomics, etc.)

User Experience in Functional Analyses (FA)

By considering the user experience, the designer aims to determine the user's satisfaction with respect to the use of the product's functions, as well as to the way to make them evolve as much on the form, on the meaning, on the visibility and accessibility as well as theirs impact on the product.

Since it has been proven that user satisfaction is related as much to the marketability of the product/service as to the user's perception of the brand, the term thus encompasses essential notions of communication, design and marketing, and not solely on ergonomics.

The terms "effective", "desirable", "credible" and "agreeable" and usability criteria such as "useful", "usable", "used" and "accessible" are all criteria or value judgments to be considered in a functional analysis.

The functional analysis can contribute significantly to product design by focusing more specifically on the needs of the user and how they are used. For this, it is necessary to identify:

-The expectations and cognitive brakes of the user; -The expectations and needs against the competitive environment and changing usages; -The perception of the "consumer-user"; -The product performance; -The interaction and communication between the product and its user.

In this context, we wish to introduce the functional analysis and its approach as a product design aid, and in particular, to consider the use of the product right from the early design phases (Figure 1). In the following chart (Figure 1), we propose the behavioral and functional analysis carried out in the present work. This approach focuses primarily on improving product performance by taking into account information on product use during the design phase. It involves matching the product, its use and the user using user experience.

In general, designers design products basing on user needs more or less formulated in an understandable way or proposed in the form of specifications. Generally, there is a power recession from the customer to the designer without real exchange. There is an expert to non-expert relationship between the one who knows and the one who waits if his need has been well understood.

In a new product design or in improved product design, the designer seeks to achieve two goals: -The product has to be qualified (or standardized), meaning that it must meet ergonomics, safety and quality criteria in accordance with current standards.

-The product has to be "Winner", meaning it provides sufficient added value 1 to make it better than competing products.

Given the above, in this paper, we propose using behavioral analysis and functional analysis to propose an aid for writing the product manual, starting from its early design phases. In our test case, the product manual 1 . Added value is a notion that attempts to measure the economic value added by the economic activity of a company. It is the wealth created by a company or an economic actor.

Behavioral and functional analysis of the product, its use, maintenance, monitoring, etc.

CAD Designer reasoning

Environment Product, System Tool ...

Product manual

Individual/ Collective user, depending on the product Specifications explains how the product can use the product. The coverage begins very late in the design process, usually after the prototyping phase. In fact, in this late stage, the integration of use can lead to a contradiction between product performance and compliance with European directives and ISO standards and also with product performance objective. We aim to reverse this trend to avoid late modifications of the product. Moreover, we aim to avoid having the product use constrained by choices made in earlier design phases. For example, to fulfill the function "Cutting", the designer can propose many technical solutions, including elements such as a blade, a saw, LASER, etc. Once one of these technical solution is chosen and designed, it must be ergonomic and needs protective grids, barriers or sensors. These safety measures can decrease product visibility and accessibility and complicate product use procedures.

Behavioral and Functional Analysis

The design problem usually starts with an abstract and/or vague idea in the mind of a designer and/or a costumer. From this idea, the designer must transform customer requirements into product performance. As earlier indicated, the customer's requirements are not necessarily the same as those of product. When a designer starts designing a product, the product itself is unknown, but what the designer wants is known. Usually, the customer is the entity that buys the product, not the person who really uses it, with the former having only a vague idea regarding its use.

The customer takes note of the overall function of the product, its cost, its efficiency, etc., while the end product wants to pay more attention to product reliability, safety, usability and operability. Because the customer is not always the end product, the designer must transform not only the customer's requirements, but also those of the product, into product performance.

Our works are based on the framework proposed by [START_REF] Gero | Design prototypes: a knowledge representation schema for design[END_REF] and [START_REF] Gero | A conceptual framework for knowledge-based design research at Sydney University's Design Computing Unit[END_REF]. They proposed a Function-Behavior-Structure (FBS) model. They consider that the function and structure must be linked by a model of behavior: first, to "describe the action" that is performed to fulfill a function, and secondly, to indicate "how the structure performs his function". The first phases of design are considered as a process that ensures the link between function, behavior and structure. This FBS model has been improved by developing a product model in terms of function, desired and obtained behaviors and structure [START_REF] Gero | The situated function-behaviour-structure framework[END_REF].

The technical behavior reflects the properties or physical characteristics of the product. However, the overall function of the product is defined only as a desire [START_REF] Ullman | The Mechanical Design Process, Fourth Edition[END_REF]. It can be defined to meet the requirements of the client and of its product, as well as to express the product's objectives. The structure can be considered as comprising the elements of the product that perform the technical tasks required to fulfill a technical function. The product intervenes to perform the sociotechnical tasks required to fulfill the manual functions [START_REF] Sun | Integration of product behaviour and product behaviour during the de sign phase: Software for behavioural design approach[END_REF]. These tasks allocated to product are presented in the product manual.

A common problem is that there may be a gap between the desired performance and the real performance. For example, a new product is designed according to the will of the customer, namely, an organized functional prototype is built that operates reliably and efficiently. However, when the design is complete, this functional prototype may not work as effectively as expected, with even some dangerous phenomena possibly being generated during its operation. It is imperative to standardize the designed prototype to meet established standards. However, designers and manufacturers freely choose certain technical solutions according to the requirements of the directives and standards [START_REF] Darses | How do designers represent to themselves the products' needs?[END_REF].

Existing methods make it difficult for the designer to take into account all factors and situations (structure, product) during the design phase. This forces designers, in the conventional design process, to add some safety measures to the functional prototype. These measures could reduce the accessibility and visibility of the product, and impose very long and unproductive use procedures. To go faster and respect deadlines, products do not have enough time to apply these long and unproductive procedures [START_REF] Houssin | Safety-based availability assessment at design stage[END_REF].

Products may find it difficult to endure the way they use the product. The product-product interaction can be improved at the task level [START_REF] Maguire | Socio-technical systems and interaction design -21st century relevance[END_REF]. In other words, there may be contradictions between product performance and product requirements.

So in the following section we propose a case use to elaborate product manual using Analysis function tool quite known by designers.

PROPOSING A CASE-BASED APPROACH

The functional analysis allows us to narrow the gap between the product's mental model and the designer's conceptual model using the product experience to describe the product manual elaboration by case study presented for child safety seat use (Figure 2). This product has problems related to safety, ergonomics, comfort, use, maneuverability, etc., making it a perfect example. The context must delimit the product and its use, it must be perfectly defined.

Taking as an example the study of a child safety seat, we can see a number of anomalies or malfunctions when reading the product manual, and they are summarized in Table 1. We chose this product for more than one raison; its design and use introduce very varied and very complementary criteria and parameters. It has two products the baby and his parents which they are also the costumer.

Here, the client (parents) is not the privileged product; rather, it is the baby, who cannot express himself.

Parents are also products because they are the ones who will install and attach the seat in the car, which explains why all the "actual" products must ultimately be taken into account. 

Behavioral dysfunctions Consequence on the product

Narrow seat strap slots Passing the strap damages the fabric Position of straps on baby before final fixation Improper fixation, hence hazard for the baby Unrepresentative drawings, Difficulty to understand some operating points Too many sketches Possible confusion Handling of tabs that do not exist on the product

The product does not correspond to the instructions Same product manual for several different products The description is not always clearly understandable

In the following paragraphs, we detail the different behavioral and functional analysis phases that will allow us to better consider the product use and better describe the use instructions. It is necessary to explain the context of use that clearly states the expected function of the product. The context must be exhaustive (easy to assemble, to use, to maintain and respect safety standards).

a. Inventory of Product Use Phases

In addition to a functional analysis of product construction, a functional analysis of product use is necessary that we denote it "behavioral and functional analysis". The criteria and functions will reveal the points to be developed in the product manual. Thus, it is proposed to detail the different phases of the product life cycle, such as:

-Study and design all the structures of the child safety seat (seat, headrest, harness, shape of safety hull), taking into account mandatory standards. The seat can be monobloc or removable.

-Safely and easily install the child safety seat on the car seat.

-Easily install the baby in the child safety seat using the straps.

-Remove the straps to detach the baby from his seat.

-Remove the baby from his seat, -Remove the child safety seat from the car seat by removing the belts.

-Easily store the child safety seat at a storage location.

-Writing the product manual simultaneously with child safety seat design. Two corresponding steps must be added to the writing of the product manual, namely, reading and updating the product manual, that will materialize with additional functions. Doing so specifically distinguishes behavioral or use functions from all other functions.

b. Information Search

For each step, we must obtain the maximum amount of corresponding information on the product to be studied. Competing products must be studied when constructing a new product, as it allows product improvement. In this phase, maximum information should be obtained from product experience on the use or the use in general and more particularly on this type of product.

c. Phase-by-phase Behavioral and Functional Analysis

For each phase, we propose a list of all the functions included in the phase. These functions must be complementary. In Figure 3 we present the external behavioral and functional analysis. Then in table 2 we present the all functions steps, criteria and use task allocated to these functions. In this phase, a Quality Function Deployment (QFD) type quality approach is applied using the results of the functional and behavioral analysis (Figure4 in Appendix 1). The QFD grid is an aid used in structuring knowledge, taking into account (1) the functions of the product, (2) the characteristics or criteria for the use of the product, and (3) the points to develop when writing the product manual.

In this grid, the functions and criteria appear on the left, and are related to the characteristics of the construction of the product manual. They are also related to the impact on product requirements to satisfy or improve in the form of tasks.

Each functional and behavioral criterion is related to the use criteria (product satisfaction). The use criteria are: emotion, attractive, innovative, etc. The characteristics or tasks of the product manual are: sketch with or without color, short or long explanation, photos of the product, etc. (see Figure 4 in the appendix).

Following our study several recommendations are found, listed and communicated to the company designer and manufacturer of child safety seat. We cannot, for confidentiality reasons, notes here these recommendations.

DISCUSSION AND CONCLUSION

This research paper proposes the beginning of a process of assistance to the construction of a product manual taking into account product use. After an introduction on the importance of "use" and the instructions for use on the performance on product, the authors propose an approach based on functional and behavioral analysis and a type of QFD grids (Deployment Diagram of Quality). This research work introduces a new approach to taking into account the use of the product and when writing its product manual. In this work, from a specific example (Child safety seat), we propose an application of our approach to building a product manual. This is a start, and this work will have to be continued during future work.

This work can help designer to anticipate and analysis the behavior of the user when he uses the product. It allows also to define, from design stage, if there is any potential hazard. Therefore, designer can propose in upstream of design phase some solutions if an ergonomic problem may take place later in product life cycle. Some limitations of our work are denoted. First, it depends on user experience and use context data collection in particularly for new product design. Then it does not take into account non-expected use situation. The future works focus on the reliability method and its applicability in international level to take into account all parameters of all of car-types and subsequently expand the method on different products requiring a product manual.
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 1 Figure 1. The different elements of the conception product to take into account
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 2 Figure 2. Case Study: Child safety seat
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Table 2 .

 2 Complementary behavioral functions

				Designer		Product Manual	
			Car	F12		F7	F8	F13	Storage place
			Straps	F14			F5	Car seat
			F4			Child safety seat	F6	
			Baby	F2	F1		F3	F9 F11	
				Aesthetic				User	
										Remove	Storage	Design
	Functions Steps	Installation	Baby installation	Car in motion	Remove straps	Remove baby	Remove belts	child safety	Child safety	child safety
										seat	seat	seat
	Functions Design	Form	Comfort Stability	Easy	Form	Easy	Weight	Dimen-sions	X

Table 3 .

 3 Phase-by-phase behavioral analysis

	d. Characterization of the Different Behavioral Functions
	For each function and behavior, it is necessary to identify the relevant criteria by proposing levels of
	requirements and flexibility (Table 4).

Table 4 :

 4 Requirement and flexibility levels Designer must take into account the understanding of the installation instructions of the baby seat 3. Child safety seat installation on the car seat F8. Product must be able to easily install the child safety seat on the car seat F3. Product must be able to safely attach the child safety seat to the car seat using the car seat belts 4. Baby installation in child safety seat Product must easily and safely remove child safety seat from the car seat 7. Storing the child safety seat at a storage location F13. Product must be able to easily store the child safety seat F5. The child safety seat must be easily stored at a storage location 8. Writing the product manual F14. Product must be able to understand all phases of the child safety seat installation and use

	1. Study and design of the child safety seat	
	F1. The seat must be aesthetic	
	F15. The seat must be solid in case of accidents	
	F4. The seat must fully assume the morphology of baby	
	F6. The seat must adapt to the car seat	
	2. Understanding of instructions for use	
	F7.		
	Functions	Criteria	Levels
	F1	Material, Shape Color, Decorative	Any material, curved lines Lively and varied
	F2	Dimension	According to sufficient size

F2. Baby must be comfortably and safely held in child safety seat with suitable straps F9. Child safety seat straps must not be uncomfortable for baby F10. Product must be able to easily attach the baby to the child safety seat 5. Remove the baby from child safety seat F11. Product must easily and safely remove the baby form the child safety seat 6. Remove child safety seat from car seat F12.

e. Switch from what to how from a QFD grid

Aesthetic

In table 3 we listed the functions by phases of product life cycle. 

. W r it ing t he inst allat io n inst r uct io ns

User must be able to understand all phases of baby's seat installation F 14

Readability maximum

Pedagogical, easy to read and to understand Instructions with drawings, photos, explanations.

. Inst alling t he b ab y seat o n t he car seat

User must fix the baby seat on the seat efficiently with adapted straps Closing must be simple and safe. The number of anchor points must be explicit.

Ergonomics

Closure must be manual and ergonomic

Evacuat io n o f t he b ab y f ro m b ab y seat

User must be able to easily and safetly remove the baby from the car seat F 11 Rapidité < 2 mn Baby seat shape must not disturb user when removing the baby from the seat

. R emo ve t he b ab y seat f r o m car seat

User must be able to easily remove the baby seat from the car seat F 12 Accessibility Remove easily the straps from the car seat Quickness < 2 mn Tasks to remove the baby seat must be defined and illustrated

Easiness maneuverable

Removing the straps at must be easy

St o ring t he b ab y seat

Baby seat must be easily stored in a storage place