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Abstract. Our goal is to evaluate the efficiency of a specialist in the field of optical design. The 

classification of specialists is given depending on their level of education and work experience in the field 

of optical design. The analysis of factors that determine the efficiency of the specialist is performed, on the 

basis of which the equation for calculating efficiency is derived. As an example, we present empirical data 

for calculating the efficiency of some specialists. 

1 Introduction  

The creation of optical devices is closely related to 

the development of technologies. In our century, the 

pace of their improvement has accelerated so much that 

specialists of one generation become participants in 

several technical revolutions. Such events include, for 

example, the introduction of computer technology in 

optical calculations in the 60s of the 20th century [1], the 

improvement of calculation technologies (Forbes 

aspherics [2] - the beginning of the 21st century, etc.) 

and the manufacture of aspherical surfaces, the use of 

new materials [3], the creation of methods for 

calculating and manufacturing free-form surfaces [4], the 

use of artificial intelligence in optical design [5], etc.  

The desire of specialists to remain updated is the 

main motivation for continuing their education in the 

field of optical design and related fields. Therefore, these 

specialists are constantly trained, improved, conduct 

research, analyze the results obtained, exchange them at 

conferences and in various publications. 

2 Specialist classification  

The community of specialists is very heterogeneous in 

its composition. The article provides a classification of 

specialists depending on their level of education and 

work experience in the field of optical design, please, see 

Table 1.  
 

Table 1. Classification of optical design specialists. 

N 
Level of 

specialists 

Time of 

study/work, 

years 

Indicator of 

professional level 

1 beginner 3-5 0.3 

2 advanced 6-20 0.7 

3 expert  >20 1 

 

A beginner is a student or employee who has recently 

graduated from a University and started working. He/she 

already has the theoretical knowledge and set of 

necessary skills to be an optical system design engineer.  

Advanced specialist is an employee who feels 

confident in the profession. Such an employee applies 

technical skills freely. Usually he/she specializes in one 

of the types of optical systems.  

Expert is a specialist who already has a lot of 

experience behind him. Such an employee can easily 

calculate any type of system. He/she is the generator of 

new solutions and schemes.   

3 Efficiency equation 

We live in the age of digital technologies, when most 

phenomena and events, organizations, etc. are classified, 

and then their ratings are determined.  

We propose to represent the efficiency of specialists 

working as optical designers as a number that can be 

compared. This can be useful, for example, for 

employment or when choosing an invited speaker for a 

conference, choosing a research supervisor and 

opponent, and so on. There are known attempts to 

classify specialists in such systems as ORCID [6], 

Research Gate [7], ResearcherID [8], and some others.  

The information contained in these systems was 

partially used by us, but we set the task of a deeper 

analysis of the efficiency of specialists in one subject 

area-optical design. As a result of this assessment, we 

have obtained expressions that take into account the 

main factors of efficiency of a University graduate 

throughout his/her career - from a student to an expert.  

The number of publications, patents, and 

monographs is taken into account. We also consider it 

important to evaluate aspects that have not been 

considered before – "loyalty to the profession" and the 

indicator of creativity. 

 EPJ Web of Conferences 238, 03009 (2020)
EOSAM 2020

 https://doi.org/10.1051/epjconf/202023803009

   © The Authors,  published  by EDP Sciences.  This  is  an open  access  article distributed under the  terms of the Creative Commons Attribution License 4.0
 (http://creativecommons.org/licenses/by/4.0/). 



 

It seems necessary to take into account the factors 

defined by equations (1-3): 
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where: 

ODS - efficiency of a specialist in the field of optical 

design;  

L - loyalty to the profession;  

Np - number of years of work by profession;  

Na - total work experience;  

Pi – indicator of professional level;  

Ti - number of years at level I;  

C - creativity indicator;  

Mp - number of patents;  

Kp - the weight ratio of patents;  

Ma - number of articles;  

Ka - the weight ratio of articles;  

Mm - number of monographs;  

Km - the weight ratio of monographs. 

 

We analyzed the effectiveness of two-generation 

opticians in the Soviet Union and Russia and determined 

the values of the coefficients of equation (1), which are 

used to calculate the creativity indicator (Kp=0.2; 

Ka=0.1; Km=1).  

Table 2 shows an example of calculating the 

effectiveness of existing specialists, but the names and 

surnames have been changed. Ivanov is a second-year 

student with one patent and one article. Petrov is a young 

specialist, studied for 5 years (two years as an electrical 

engineer and 3 years as an optical design student), works 

for two years by profession, he has two patents and four 

articles. Ivanova is a specialist, she has studied optical 

design for 5 years, works for 5 years in her specialty, she 

has 5 articles and 5 patents. Petrova is an expert, she has 

studied optical design for 5 years, she has been working 

for 20 years in her specialty, she has 50 patents, 100 

articles and 5 monographs. 

 

Table 2. ODS calculation examples. 

N Name(sex) L ∑     

 

   

 C ODS 

1 Ivanov(m) 1 0.3 0.3 0.6 

2 Petrov(m) 0.6 2.1 0.8 2.0 

3 Ivanova(f)  1 5 1.5 6.5 

4 Petrova(f) 1 15 25 40 

 

Thus, from table 2 it can be seen that ODS for a 

beginner (Ivanov, Petrov), advanced specialist (Ivanova) 

and expert (Petrova) differs seriously. The idea of 

including the creativity into equation (1) looks important 

as creativity has sometimes more value than even 

professional skills.  

In terms of developing the presented idea, it is 

desirable to develop a number of tests that are 

appropriate for this subject area. To evaluate the 

effectiveness of a student, graduate, and post-graduate 

student, you can use the results of certification exams. 

In conclusion, it should be noted that equations (1-3) 

can be used in other professional subject areas, provided 

that coefficients are identified in a specific subject area. 
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