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Abstract

Quality Management System of the Cartographic Process 
at the Military Geographic Institute of Chile

For the Military Geographic Institute of Chile (IGM) the true assessment of quality is the degree of satisfaction among our users. The quality of the cartographic process, as our main strategic product, is key to our success, it being vital for the IGM to understand and use our Quality Management System to ensure the positioning of the organization, to maintain the system and to improve its processes continuously. The scope of this system is applied to all the areas involved with the production processes and related support activities.

 The first phase of achieving compliance with the parameters for cartographic quality is the design, documentation and implementation of the Quality Management System of the Cartographic Process of the IGM, based on the ISO 9001:2000 standard, which was achieved towards the end of 2006. Subsequently, it is necessary to coordinate the inclusion of those parts of the ISO 19100 series referring to geographic information. 

Sistema de Gestión de Calidad del Proceso Cartográfico del Instituto Geográfico Militar de Chile.

Para el “Instituto Geográfico Militar de Chile” (IGM) la verdadera evaluación de calidad es el grado de satisfacción de los usuarios. La calidad del proceso cartográfico, como nuestro principal producto estratégico, es la clave para nuestro éxito, siendo vital para el IGM entender y usar el Sistema de Gestión de Calidad para asegurar el posicionamiento de la organización, mantener el sistema y mejorar sus procesos  en forma continua. El alcance de este sistema se aplica a todas las áreas involucradas con los procesos productivos y de apoyo relacionados.

La primera fase para lograr el cumplimiento de los parámetros de calidad cartográficos lo constituye el diseño, documentación e implementación del Sistema de Gestión de Calidad del Proceso Cartográfico del IGM, basado en la norma ISO 9001:2000, el cual ya fue cumplido a fines de 2006. Posteriormente corresponderá coordinar la incorporación de los elementos contenidos en la serie ISO 19100, referidas a información geográfica.  

1. Introduction : 
The IGM of Chile has been at the forefront of developing new management techniques for cartographic production processes. Its experience in establishing and certifying a quality management system for the most important of all its cartographic processes is unique in Latin America. Conscious of its responsibility to lead the way for other comparable institutions in developing countries, the IGM now wishes to share its experience and considers this paper for the 23rd International Cartographic Conference  (ICC 2007) an appropriate means of achieving that. 
This paper will first summarise the mission of the IGM to give the quality program a context, then describe the Quality Management System in terms of its policies, objectives and scope, also covering the documentation and planning mechanisms, explaining how the production process integrates with the quality system, finally looking to the future of this system and of the IGM. 
2. Mission of the IGM :

· To constitute, on a permanent basis, the official authority representing the state of Chile in all matters involving geography, surveying and the creation of maps of Chilean territory.

· To maintain and continuously update the National Cartographic Base, thus fulfilling a subsidiary role of the State.

· To distribute geographic knowledge of Chilean territory through maps, charts, atlases, specialized texts, Web pages, seminars, conferences and technical visits to the premises of the Institute.

· To place at the disposal of the community cartographic and topographic information through traditional media in both paper and digital formats.

· To provide the Army with printed materials necessary for the fulfillment of its mission.

· To train its personnel and acquire up-to-date technology that enables it to fulfil its mission  efficiently and effectively.

· To participate in activities of a scientific nature and represent the country before international organizations related to geography and the earth sciences.

In brief, the vision of the IGM is to be the national point of reference for the creation of geo-spatial information.
3. The Quality Management System of the IGM

The IGM decided in the year 2005 that it was time to begin planning towards its goal to implement a quality system. To that end a working group, previously trained, was set up, thus giving life the Quality Management and Standards Department, through which the Quality Management System (QMS) under the ISO 9001.2000 standard was implemented. Using the external advice of the firm called “FUNDES CHILE S.A.”, this task was started in September 2005 with the aim of preparing to obtain the certification of the QMS under the standard. Finally, to achieve this process, the IGM was successfully audited and recommended for certification under ISO 9001.2000 in the month of December 2006.
4. The Quality Policy of the IGM

· Ensure that clients are satisfied and trust the IGM by fulfilling their requirements, delivering geo-cartographic products and services that attend to their needs and expectations.

· Ensure continuous improvement in the production and management processes. 
· Detect opportunities for improvement in the management system, through periodic reviews by the Director aimed at suitable decision making and the timely adoption of new measures. 
· Maintain an assessment of and records about the usual suppliers which fulfil the requirements of quality defined by the IGM.

· Have available competent staff through permanent training.
5. Quality Objectives

· To fulfil the requirements of the client, by monitoring the proportion of the total products delivered to clients made up of non-conforming products returned for re-processing, which should be equal to or less than 10%. 

· To fulfil the requirements of the client complying with the delivery dates over a minimum of 80%.

· Obtain and understand the views of the client, by means of measurements and customer satisfaction surveys, having as a goal grades of client satisfaction at or over 75 %.

· Encourage the development of professionalism among the staff, through annual training programs. 
· Encourage professional knowledge and capabilities among the staff by means of passing annual technical tests. 
· Measure all-round personal competence and performance by means of evaluations, with the goal of all staff reaching an average grade at or over the minimum acceptable level. 

· Reach the goals set for sales, through the measurement of the proportion of the quantity of work performed to the quantity of work initially planned, which should vary between 96% and 104%.

· Reach the goals set for sales, by means of measuring the proportion of total hours worked to the total hours planned initially, which should be between 100 and 110%. 

· Reduce to 10 % or less that proportion of the total complaints received corresponding to the actual re-processing of non-conforming products.

· Have an overview of the usual suppliers in such a way as to ensure that they are able to satisfy our specifications up to 80%, this being on the basis of the permanent assessment of their activities.
· Maintain a system of information and control, on the basis of periodic checks by the IGM Director, for better decision-making, thus enabling the quality management system to function fully, completely and continuously. 
6. Scope of the Quality Management System

The scope of this QMS is applied to all the areas involved in the cartographic production and supporting processes of the “IGM”. The main processes included in the scope of the ISO 9001:2000 certification are the following :

1. All the processes involved in the Cartographic Process.

2. The influence of the IGM towards and through its clients, classed into the civilian and military markets. This influence extends from its facilities in the city of Santiago throughout Chile and also at international levels. 
From the main processes the following products are obtained : Restitution at scales between 1:1,000 and 1:20,000, Orthophoto (paper or digital), Orthophoto-map (paper or digital), Clear transparency sheet, digital or printed cartography at scales 1:25,000, 1:50,000, 1:250,000 and 1:500,000 and other sub-products such as : geodesic points, spot elevations, gravimetric points, magnetic declination, certificates of plane coordinates, and points (with Id and coordinates) marked on air photos.

7. Management of the Documentation

The IGM keeps its Quality Management System documented, with the aim of maintaining efficiency and continuous improvement of the processes and of the organization in general. The document structure is based on four levels of documentation that fulfil the specific requirements of the ISO 9001:2000 standard; these are :
Level 1
:
Quality Manual
Level 2
:
Procedures of the Quality Management System
Level 3
:
Work Instructions

 Level 4
:
Records and Forms
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Figure 1: Scheme of the documentation in the Quality Management System implemented.
8. Planning for the Quality Management System
It is the responsibility of the IGM Director and his representative to ensure that the Quality Management System implemented by the IGM is put into effect in accordance with the requirements established in the ISO standard.
To that end, a diagram or “map” of the processes clearly identifying how the QMS Works in the IGM has been established, covering the Management Processes, Operational Processes and Supporting Processes, each one of these within the terms of their respective clause in the ISO standard.
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Figure 2  : Scheme showing the ‘map’ of existing processes within the Quality Management System.

This leads to the following illustrative diagram about the system and its interactions, quality control points, also to the list of documentation constituting a tangible support related to each one of the clauses and sub-clauses of the ISO standard, finally showing how these operate within the Quality Management System.

 















Figure 3: Diagram showing the existing interaction between the various areas involved in the Cartographic Process.
 9. Sequence and Interaction of the Processes of the Quality Management System of the IGM



10. Control of the Quality Management System of the IGM
The Quality Management System of the IGM is reviewed periodically in two ways; by the Quality Committee and through the Review by the Director, all of this supported by records indicating the ongoing status and by the advice of the Quality Management and Standards Department. These checks enable continuous improvement to be effective at the IGM.
11. Forecast of the Future for the QMS of the IGM 
The following diagram shows clearly that the IGM depends on the ISO Standard for support. Based on the continuous improvement of its QMS, the first stage of the process for optimizing the IGM Cartographic Process has been completed. The following stages will involve adjustment to conform to the standards of the 19100 series which refer specifically to geographic information, most particularly ISO 19113, 19114, and 19115. ISO 19126 is also especially relevant because it concerns the FACC (Feature and Attribute Coding Catalog), which is the model currently applied in the Institute. The intended work program  aims to achieve the geographic standards completely implemented by the year 2009, thus brining the IGM closer to fulfilling its stated mission which is “to be the national reference point for the creation of geo – spatial information”.
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12. Conclusions

The cartographic process covered by the scope of the certification includes many of the cartographic techniques central to the practice of cartography in generic terms. The products of this process, based on physical relief and topographic data while incorporating cartographic design closely adhering to conventions common around the world, are fully representative of mainstream tendencies in cartography. For this reason the certification of this process under the ISO Quality Management standard is significant, more than would be the certification of, for example, a process limited to a sector-specific GIS application or thematic map. 
Whilst many other mapping agencies around the world are certainly advancing in their respective quality programs, the comprehensive implementation of a comparable QMS  is still relatively rare in developing countries. The work achieved required interfacing together concepts from two entirely different disciplines : on the one hand quality management techniques, generic to all production and service sectors, on the other the techniques of cartographic production. This enabled the systematic documentation, training programs and organizational adjustments needed to build up the Quality Management System of the IGM.  
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