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APPENDIX 

A.1 The impact factor of the published work 

The JCR of each publication is presented below: 

The article “Traceability of On-Machine Tool Measurement: A Review” was published in the journal “SENSORS”, 

volume 17, issue 7, pages 40, year 2017. The journal JCR index at the year of publication was 2.475, which ranks the 

journal on position 16 out of 61 (quartile Q2) within the category “Instruments and Instrumentation”.  

The article “Traceability of on-machine tool measurement : Uncertainty budget assessment on shop floor 

conditions” was published in the journal “MEASUREMENT”, volume 135, pages 9, year 2018. The journal JCR index 

in 2017 was 2.218, which ranks the journal on position 22 out of 86 (quartile Q2) within the category “Engineering, 

multidisciplinary”.  

The article “Uncertainty assessment for on-machine tool measurement: an alternative approach to the ISO 15530-3 

technical specification” was published in the journal “PRECISION ENGINEERING”, volume 57, pages 14, year 2019. 

The journal JCR index in 2017 was 2.582, which ranks the journal on position 20 out of 87 (quartile Q1) within the 

category “Engineering, multidisciplinary”.  

The article “Integrated multilateration for machine tool automatic verification” was published in the journal “CIRP 

ANNALS”, volume 67, pages 4, year 2018. The journal JCR index in 2017 was 3.333, which ranks the journal on 

position 8 out of 47 (quartile Q1) within the category “Engineering, industrial”.  

The article “3D Measurement Simulation and Relative Pointing Error Verification of the Telescope Mount Assembly 

Subsystem for the Large Synoptic Survey Telescope” was published in the journal “SENSORS”, volume 18, Issue 9, 

pages 17, year 2018. The journal JCR index in 2017 was 2.475, which ranks the journal on position 16 out of 61 

(quartile Q2) within the category “Instruments and Instrumentation”. 

A.2 Author´s contribution to the published work 

The contribution of the author either to the research or the preparation of the published work is explained next. 

Traceability of On-Machine Tool Measurement: A Review. 

• To collect the literature related to the previously published studies about traceable CMM measurements 

on MTs. 

• To collect the literature related to the guidelines, technical specifications and standards within the CMM 

field that could be adapted for MTs. 

• To collect the literature related to the state of the art of geometric errors of MTs. 

• To prepare the initial error budget quantitative approach. 

• To get the main outlook and conclusions of the published work. 

• To write and edit the article. 

Traceability of on-machine tool measurement : Uncertainty budget assessment on shop floor conditions.  

• To collect the literature related to the state of the art. 
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• To perform the complete experimental research work at IK4-TEKNIKER premises in collaboration with 

machine-tool technicians. 

• To process the experimental data and to execute the uncertainty budget assessment exercise. 

• To propose the methodology described in the article to perform traceable CMM measurements on MTs 

according to the ISO 15530-3 technical specification. 

• To get the main outlook and conclusions of the published work. 

• To write and edit the article. 

Uncertainty assessment for on-machine tool measurement: an alternative approach to the ISO 15530-3 technical 

specification. 

• To collect the literature related to the state of the art. 

• To propose a new methodology for traceable CMM measurements on MTs without a calibrated 

workpiece. 

• To perform the complete experimental research work at IK4-TEKNIKER premises in collaboration with 

machine-tool technicians. 

• To process the experimental data and to execute the uncertainty budget assessment exercise. 

• To get the main outlook and conclusions of the published work. 

• To write and edit the article. 

Integrated multilateration for machine tool automatic verification. 

• To collect the literature related to the state of the art. 

• To describe the limitations of the currently employed approach. 

• To propose a new methodology for the integration of the multilateration approach into the MT spindle 

(in collaboration with the research group within IK4-TEKNIKER). 

• To perform the simulation-based research work. 

• To perform the concept demonstration on an industrial robot. 

• To get the main outlook and conclusions of the published work. 

• To write and edit the article. 

Integrated volumetric error mapping for large machine tools : An opportunity for more accurate and geometry 

connected machines. 

• To collect the literature related to the state of the art. 

• To perform the complete experimental research work at ZAYER OEM premises in collaboration with 

machine-tool technicians. 

• To process the experimental data and to draw the comparison between the integrated and typical 

multilateration approaches. 

• To get the main outlook and conclusions of the published work. 

• To write and edit the article. 
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3D Measurement Simulation and Relative Pointing Error Verification of the Telescope Mount Assembly Subsystem 

for the Large Synoptic Survey Telescope.  

• To collect the literature related to the state of the art. 

• To propose a new methodology for the RPE assessment within the LSST project. 

• To perform the simulation-based research work: From the code development within SA software to the 

processing of the simulated data. 

• To execute previous temperature and laser tracker measurement in-situ, at ASTURFEITO premises. 

• To perform the concept demonstration on a similar 1:2 scale measurement scenario at IK4-TEKNIKER 

premises. 

• To develop a metrology simulation tool for LSM scenarios. 

• To perform the simulation-based research work related to the most suitable configuration related to the 

number of laser trackers and measurement points within the LSST project. 

• To get the main outlook and conclusions of the published work. 

• To write and edit the article. 

Telescope mount assembly pointing accuracy assessment for the Large Synoptic Survey Telescope : A large-scale 

metrology challenge.  

• To perform the simulation-based research work. 

• To improve and customize the above-proposed new RPE measurement methodology to the in-situ 

measurement scenario. 

• To perform the real measurement in-situ. 

• To process the experimental data and to execute the uncertainty budget assessment exercise. 

• To get the main outlook and conclusions of the published work. 

• To write and edit the article. 

A.3 Acceptance letters for the pending publishing work 

Telescope mount assembly pointing accuracy assessment for the Large Synoptic Survey Telescope : A large-scale 

metrology challenge. EUSPEN 19th International Conference & Exhibition 2019;1:9–12. 

Mutilba U, Egaña F, Kortaberria G, Gomez-Acedo E, Olarra A, Yagüe-Fabra JA. Integrated volumetric error mapping 

for large machine tools : An opportunity for more accurate and geometry connected machines. Procedia 

Manufacturing 2019:1–8. 
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Esta tesis doctoral persigue la mejora de las funcionalidades de las máquinas herramienta para 

la fabricación de componentes de alto valor añadido. En concreto, la tesis se centra en mejorar 

la precisión de las máquinas-herramienta en todo su volumen de trabajo y en desarrollar el 

conocimiento para realizar la medición por coordenadas trazable con este medio productivo. 

En realidad, la tecnología para realizar mediciones en máquina herramienta ya está disponible, 

como son los palpadores de contacto y los softwares de medición, sin embargo, hay varios 

factores que afectan a la trazabilidad de la medición realizada en condiciones de taller, que no 

permiten emplear las estas medidas para controlar el proceso de fabricación o validar la pieza 

en la propia máquina-herramienta, asegurando un proceso de fabricación de cero-defectos. 

Aquí, se propone el empleo del documento técnico ISO 15530-3 para piezas de tamaño medio. 

Para las piezas de gran tamaño se presenta una nueva metodología basada en la guía VDI 2617-

11, que no está limitada por el empleo de una pieza patrón para caracterizar el error 

sistemático de la medición por coordenadas en la máquina-herramienta. De esta forma, se 

propone una calibración previa de la máquina-herramienta mediante una solución de 

multilateración integrada en máquina, que se traduce en la automatización del proceso de 

verificación y permite reducir el tiempo y la incertidumbre de medida. En paralelo, con el 

conocimiento generado en la integración de esta solución en la máquina-herramienta, se 

propone un nuevo procedimiento para la caracterización de la precisión de apunte del 

telescopio LSST en todo su rango de trabajo. Este nuevo procedimiento presenta una solución 

automática e integrada con tecnología láser tracker para aplicaciones de gran tamaño donde 

la precisión del sistema es un requerimiento clave para su buen funcionamiento. 


