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1. Introduction

This document is divided in three parts:
• One to show a study of statistics relationed with the users and the values of karma according with the 

formula described in R.1
• The introduction of a new concept and a first version of a policy for its calculation
• A new policy and a new formulat for karma calculation
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2. Statistics of the Network Resources

This section includes the most remarkable statistics of the network resources, which are two up to now: 1) the  
reservations that the users have done in the system, and 2) the captures of the images taken by the users while  
their reservations. In the sections  2.1 and  2.2, it is done an analysis of the statistics in these two aspects. The 
GLORIA Users Community (http://users.gloria-project.eu) is composed by 2.459 active users during the period 
from 25th March to 25th September 2013. All the following statistics are related to this number of users.

The section  2.1.1 describes the justification of the changes of the reservation policies carried out during this  
period and its conclusions.

The last section includes the statistics related to the social aspects of the users.

2.1.  Reservation statistics

All the online experiments require that users make a previous reservation of a slot in order to control exclusively 
the equipment of the observatory. During the first six months the only available experiment was the Solar, so the  
following statistics are referred to this experiment, which have been available in the same schedule from 3 to 7 
hours UTC dialy.

The Table 1 summarizes, by weeks, the number of reservations done by the users registered. In total there were 
2.057 reservations. Statistics indicate that  509 were the number of users that made at least one reservation 
during the first six months, that supposes:

• An  average  of  4,04  reservations/user (only  having  into  account  the  users  that  made  at  least  one 
reservation).

• The 20,43% of the active users in the GLORIA network have used the telescope interactively and they 
have made the Solar Experiment.

The occupancy rate is quite high, ranging from April around an average of 82%, and reaching the 100% in two  
weeks.

It is shown that the number of reservations increased week after week up to May 2013, and after that the number  
of reservations have remained almost in the same range, as it can be seen graphically at Fig.  1. During the six 
months it was two changes of the reservations policies due to the observation on the behaviour of the users, as it is  
described in detail in the next section. The rows in blue indicate the dates when there were some change on the  
reservation policy.
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Figure 1:  Number of reservations by week (March 25th - September 25th)

http://users.gloria-project.eu/
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Week Number of 
reservations

Available observing time (in 
hours & time slots)

% Usage
(Number of 

reservations/Availabl
e time slots)

Number of users that 
made at least one 

reservation

25 Mar – 31 Mar 31 28h / 56 slots of 30 min 55,35% 14

1 Apr – 7 Apr 14 28h / 56 slots of 30 min 25,00% 7

8 Apr – 14 Apr 9 28h / 56 slots of 30 min 16,07% 7

15 Apr – 21 Apr 12 28h / 56 slots of 30 min 21,43% 4

22 Apr – 28 Apr 58 28h (8 slots of 30 min + 96 
slots of 15 min) 

52,08% 25

29 Apr – 5 May 93 28h (112 slots of 15 min) 83,04% 38

6 May – 12 May 94 28h (112 slots of 15 min) 87,04% 42

13 May – 19 May 108 28h (112 slots of 15 min) 96,43% 45

20 May – 26 May 112 28h (112 slots of 15 min) 100,00% 36

27 May – 2 Jun 104 28h (112 slots of 15 min) 92,86% 26

3 Jun – 9 Jun 112 28h (112 slots of 15 min) 100,00% 33

10 Jun – 16 Jun 92 28h (112 slots of 15 min) 82,14% 25

17 Jun – 23 Jun 90 28h (112 slots of 15 min) 80,36% 22

24 Jun – 30 Jun 94 28h (112 slots of 15 min) 83,93% 31

1 Jul – 7 Jul 94 28h (112 slots of 15 min) 83,93% 28

8 Jul – 14 Jul 85 28h (112 slots of 15 min) 75,89% 56

15 Jul – 21 Jul 98 28h (112 slots of 15 min) 87,50% 59

22 Jul – 28 Jul 87 28h (112 slots of 15 min) 77,68% 62

29 Jul – 4 Ago 83 28h (112 slots of 15 min) 74,11% 53

5 Ago – 11 Ago 84 28h (112 slots of 15 min) 75% 52

12 Ago – 18 Ago 84 28h (112 slots of 15 min) 75% 57

19 Ago – 25 Ago 82 28h (112 slots of 15 min) 73,21% 48

26 Ago – 1 Sep 84 28h (112 slots of 15 min) 75% 55

2 Sep – 8 Sep 88 28h (112 slots of 15 min) 78,57% 50

9 Sep – 15 Sep 80 28h (112 slots of 15 min) 71,43% 45

16 Sep – 22 Sep 85 28h (112 slots of 15 min) 75,89% 48

Total 2057

Table 1: This table summaries the number of reservations by week, its available observing time, the percentage of  
usage  and  the  number  of  users  who  at  least  made  a  reservation  during  the  first  six  months  of  the  Solar  
experiment, from 25th March – 25th September 2013. The rows in blue mean some change on the reservation  
policy.

The table above reflects, week by week, the number of users who made at least one reservation. The Fig. 2 Shows 
these data graphically. As it can be seen, this number has increased as well week by week with a maximum peak 
of 62 different users in a week. Furthermore, a very important observation is that from the second change of  
reservation policy, the number of the different users who reserved increased considerably. This aspect will be  
explained in the next section.
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Furthermore, it has been extracted a ranking of the users who most reservations have done in the system, as it can  
be shown at Table 2. This table reflects that the maximum number of reservations made by the same user is 137, 
but this number decreases in the sucecessive positions.

Position No. of reservations

1st 137

2nd 93

3rd 79

4th 64

5th 28

6th 24

7th 21

8th 21

9th 20

10th 20

Table 2: Ranking of the top ten of the users that have made the greatest number of the reservations.

2.1.1. Reservation Policy Changes

Next flowchart represents the evolution of the reservation policy during the first semester. Each box represents the 
features of the reservation policy: start and end dates, the duration of the time slot and the maximum number of  
slots available for a user per week. Up to now, as it can be seen at the flowchart, there have been three different  
policies, altering one of the features.

Between  each  pair  of  boxes  it  is  explained  the  “Observation”  which  brought  to  change  the  policy  and  the  
“Decision” taken.
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Figure 2: Number of users who made a reservation by week (March 25th – September 25th 2013)
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The final conclusion is reflected perfectly in the Fig. 1 and Table 1, where it is shown that after the change of the 
reservation  policy  number  3,  the  number  of  different  users  who  at  least  make  a  reservations  increased 
meaningfully, so this implies a more equitable distribution of the resources.

 http://gloria-project.eu  10/22

Reservation Policy no. 1:

Start date: 25th March 2013

End date: 21th April 2013

Time Slot: 30 minutes / slot

Maximum slots available by user per week: 2

Reservation Policy no. 2:

Start date: 22th April 2013

End date: 8th July 2013

Time Slot: 15 minutes / slot

Maximum slots available by user per week: 2

Reservation Policy no. 3:

Start date: 9th July 2013

End date: -

Time Slot: 15 minutes / slot

Maximum slots available by user per week: 1

Observation: Users spent much less time than 30 minutes executing the solar 
experiment.

Decision: To reduce the time of the slot from 30 to 15 minutes to get better exploitation 
of the resources.

Observation: Lot of users got the 2 available reservations and some users were not 
able to get observing time.

Decision: To reduce the maximum slots which a user could reserve by week.
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2.2.  Images statistics

Regarding to the images resources taken using the Solar experiment during the first semester, next there are  
summarized the main statistics:

• Total of 7.633 images captured by all the users. 
• The maximum number of images that were taken by only one user was 1.731.
• There were 210 users who took at least one image during.
• Average of 30,07 images/user (only taking into account the users that taken at least one image).

Table 3 summarizes the number of images taken by week and the number of users who took at least an image.

Week Number of 
images

Number of users who 
took at least an 

image

25 Mar – 31 Mar 176 8

1 Apr – 7 Apr 18 3

8 Apr – 14 Apr 59 3

15 Apr – 21 Apr 74 3

22 Apr – 28 Apr 156 18

29 Apr – 5 May 209 14

6 May – 12 May 476 18

13 May – 19 May 259 14

20 May – 26 May 435 18

27 May – 2 Jun 618 16

3 Jun – 9 Jun 782 20

10 Jun – 16 Jun 1258 22

17 Jun – 23 Jun 441 10

24 Jun – 30 Jun 0 0

1 Jul – 7 Jul 1190 14

8 Jul – 14 Jul 116 14

15 Jul – 21 Jul 264 19

22 Jul – 28 Jul 130 18

29 Jul – 4 Ago 169 14

5 Ago – 11 Ago 165 17

12 Ago – 18 Ago 3 1

19 Ago – 25 Ago 56 14

26 Ago – 1 Sep 93 18

2 Sep – 8 Sep 118 13

9 Sep – 15 Sep 38 14

16 Sep – 22 Sep 330 21

Total

Table 3: This table summaries the number of images taken by week, its available observing time and the number  
of users who at least took one image during the first six months of the Solar experiment, from 25th March – 25th  
September 2013.
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It is shown that the number of images have been very different week after week, as it can be seen graphically at  
Fig.  3, reaching even two peaks of more than 1.250 images per week. These two peaks match with the date of 
publishing the press release in all the countries of the Consortium about the opening the GLORIA network with  
the TAD solar telescope.

The Table 4 shows the ranking of the top ten of the number of images taken by the same user. The table indicates  
that a user took a total of 1.731 images during the first six month, but the successive positions show much less  
number of images.

Position No. images

1st 1731

2nd 589

3rd 349

4th 227

5th 165

6th 157

7th 153

8th 152

9th 141

10th 138

Table 4: Ranking of the total images taken by the users from March 25th to September 25th 2013
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Figure 3: Number of images taken per week (March 25th – September 25th 2013)
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2.3.  Social Profile Statistics

For the first six months running the Users Website, the components of the Social Networking included into the  
Liferay portal have not been activated yet. These components are detailed into the Deliverable 3.7, version 2,  
included within the Reference Documents above.

That means that the users are not able to interact themselves with Summary, Wall, Friends or Chat components.  
And furthermore they can not watch the personal information about the other users with the Members or Friends'  
Activities components.

As a result, very few users have filled up their social profile up to now. As it can been shown at Fig. 4, users have 
a personal space called “My Account” within their accounts where they can optionally edit the information they  
want to publish.

 http://gloria-project.eu  13/22

Figure  4:  Screenshot  of  the  "My  Account"  page  of  a  user  within  the  User  Website  
(http://users.gloria-project.eu),  which  lets  to  modify  some  information  related  to  the  social  
network, personal info, address, etc.

http://users.gloria-project.eu/
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The Table 5 summaries the statistics of the users who have edited some of the social fields. The only fields that  
users  filled up are  the Job Title,  the Skype,  Twitter  and Facebook nicknames,  and their  location.  This  is  an 
indicator of the low contribution of the users in this regard. However, this behaviour is totally understandable  
since up to now we are not promoting the social aspects. 

Social Field No. users

Job Title 35

Skype Nickname 3

Twitter Nickname 4

Facebook Nickname 9

Location (City and Country) 6

Table 5: Statistics of the number of users who have edited some of the social fields included into their accounts in  
Users Website

It the beginning of the third year of the GLORIA Project it is pretended to promote the relationships among users 
and, accordingly, all the Social components are going to be activated. The main objective will be to create a real  
Social Community where users can interact each others and, consequently, there will be an increased use of the 
network resources.

2.4.  Karma Statistics

As was commented in a previous deliverable, for calculating karma a mechanism of points is used. Due to the 
system is not completed, two factors has been used to calculate the number of points. The actions implemented  
were:

● A user make a reservation -> 10 points
● A user take an image -> 2 points

The period analyzed is from March, 25 to September, 25. The total statistics are:
● Total number of users registered in the system: 2459
● Total number of points generated: 72244
● Maximum number of points getting by an user: 4852
● Average of point per user: 29
● Users without activity: 1922 (Percentage:78,16%)

As can see in them, almost a 78,16% of the user, never did a reservation and not make any measurable use of the  
network.

For show the distribution of this data, we analyze them from two points of view:
● Points are divided in ten groups and the number of users of each group are shown.
● We divide users in ten categories and the minimum value of each group is shown.

First, the limit of each group is 485 (max number of points  / 10). Next figure shows the user distribution:

 http://gloria-project.eu  14/22
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In the figure can see it how practically all users have less than 484 points, belonging to the first group. We have 
divided the maximum number of points generated by an user in 10 groups.

The next figures show a zoom of the first group. We have divided this group in other 10 small groups.
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Figure 5: Distribution of users per points

Figure 6: Distribution of users per points (first class)
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We get the same result.  The majority of users (94%) are concentrated in the first group. This shows that most of 
users make a few reservations and do not take much images. Just a small fraction of users are productive. 

We are going to show another approximation. In this case, we show the points that are necessary to pass the group. 
Remember that each group has the same number of users.

In this figure, a user needs 384 points to belong to the higher group, and 20 for the second more active group. This 
is  because,  as  we pointed previously,  a  78.16% of users  do not participate  in  the network (accessing to  the  
experiment). This results are distorsionated by this users. In the next figure we eliminate this last users.
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Figure 7: DIstribution of users per points (first class)

Figure 8: Minimum number of points per group
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In this case, users are more distributed than in the other figure. But we can see a final gradient in the graphic. Or a  
small number of users use much the system or not, do not exist a middle course and this, in the future can be a  
problem. 
Now, we are going to analyze the values of karma. A small module has been developed to do this task. This 
module is executed every day for calculating the values. Until a good policy will be chosen, the values will not be  
shown to users. We are considering the option to allow users to choose the policy through questionnaires.

The formula was introduced in R.1:
karmai=(100∗points i) /max , where I represents any image and max the higher value.

In the next figure, the values of karma at September, 25 are:

 http://gloria-project.eu  17/22

Figure  9:  Minimum  number  of  points  per  group  (excluding  users  with  no  
points)

Figure 10: Karma distribution
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We can see that a user has a extremely high value respects the rest, which values are relative low. For this graph,  
we exclude the users that did not generate points (78.16% of total).

In the next figure, the values of karma has been sorted in ascending order.

As happened with the points graph, the number of users with low karma is very high. This indicate a small use of 
the network, at least, with the parameters that we use to measure this user participation. 

3. Index of Relevance

In GLORIA, data are modeled as resources, as previously has been commented in R.2.  These resources are 
grouped in categories. All resources has their own relevance index which measures the quality of the resource and  
allow to realize rankings of resources. This concept also is important to calculate the karma of the user. It is quite  
different if you are the owner of an image with an index of relevance of 60 than of 20.

In the deliverable R.1, a new concept was introduced, a votable object. To calculate the index of relevance of a 
resource, there are two perspectives or angles:

● Social valuation: valuation given by users (scores, yes/no questions, etc…)
● Objective valuation: based on tangible parameters like number of image views, number of comments, 

number of reservations, deviation respect of the average, etc ...

For calculating the index, some variables are defined. These variables can be simple or more complex like the 
average of image number. These statistics have two scopes:

● resource scope: each resource has a different value of this statistic.
● category scope: all resources of the same category have the same statistic value.

Let's see an example to understand the difference.

Imaging that in our system, a variable measure the number of votes of an image. The scope of its is local, each 
resource (image) has its own number of votes. On the other hand, imagine the average of votes of all images, that  
is a category scope. One statistic for one category (images)

 http://gloria-project.eu  18/22

Figure 11: Sorted Karma distribution
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We only list the categories that already exist in GLORIA system. This will be applied to the rest of resources: 
reports,etc...

3.1.1. Image category

Variables used for calculate the relevance.

What elements/variables affects to the index?
● Social: how much the community valorate the resource?

○ number of votes received (Yes/No)
○ number of votes in the category
○ The ratio of yes votes to no votes 
○ The ratio of yes votes to total
○ Deviation between the media of the image

● Objective: measure objective parameters
○ Exclusivity: measure the number of image taken by:

■ An experiment: if  the number of images in this experiment is lesser than others, the 
value of them must be greater than other images taken by other experiments.

● Num_images_per_experiment / Total_number_images
■ A telescope: same happens with images associated to a telescope

● Num_images_per_telescope / Total_number_images

As happens with the karma calculation, all variables have points associated, defined by GLORIA administrator.  It  
would be nice that in the future, the community of GLORIA will established these parameters. These points will  
be affected by the value of the variable. For example, if

points for ratio  of yes votes to no votes = 10

if the ratio of one image is 0.5, its points will be 5 while another image with ratio 0.8 will get 8 points.

For the calculation of the total amount of points of a resource, this formula will be used:

total points=%social∗social points+ %objective∗objective points

where:
• %social and %objective are weights of the function. Both percentages belong to the interval [0..1] and 

must add 1. 
• socialpoints: is the sum of all points generated by social variables
• objectivepoints: is the sum of all points generated by objective variables

The index of relevance will be generated will the next formula (similar to karma)

relevance i=(100∗pointsi)/max , where I represents any image and max the higher value.

Remember than the relevance is a number between 0 and 100. In the future, if we want to change it, we only have  
to change the factor 100 by the new value.

For GLORIA administrator, the index is an indicative of the relevance of a resource. Also, can be used for karma  
calculation purposes. But maybe for the user is not a useful indicator. Many social sites, valorate resources with  
stars, that indicate if a item is good or bad, normally with five stars. We can easily transform this index in a 5 star  
indicator.. For example dividing by 20, if an image has a relevance of 65 will have 3 stars.
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3.1.2. Experiment category

What elements affects to the index?
● Social Aspect: how much the community valorate the resource?

○ number of votes received (Yes/No)
○ number of votes in the category
○ The ratio of yes votes to no votes 
○ The ratio of yes votes to total
○ Deviation between the media of the experiment

● Objective: measure objective parameters
○ Exclusivity: measure the exclusivity of an experiment. The exclusivity of an experiment is given 

by  the  number  of  similar  experiments  in  the  system.  For  example,  if  there  are  two  solar  
experiments,  the  relevance of  the  experiment  will  be lesser  than  the  case of  only  one solar  
experiment.

○ Production: this characteristic measure the total amount of results. In the case of solar online 
experiment, the only available, the number of images generated is the production.

○ Relational: this characteristic measure if the results of this experiment use:
■ The results of other experiments as an input parameters.
■ Their results are used by other experiments.

○ Occupation: measure the occupation level of the experiment
■ percentage: num_minutes_reserved / num_total_minutes_experiment

For relevance calculation, the same criteria of image evaluation is applied.

3.1.3. Robotic Telescope category

What elements affects to the index?
● Social Aspect: how much the community valorate the resource?

○ number of votes received (Yes/No)
○ number of votes in the category
○ The ratio of yes votes to no votes 
○ The ratio of yes votes to total
○ Deviation between the media of the experiment

● Objective: measure objective parameters
○ Production: measure the production of a telescope throw the experiments that used it.

■ images_per_rt: images generated in the rt.
■ num_exp_per_rt: experiments executed in the rt.

○ Availability: measure the disponibility of the rt. The sources are:
■ Automatic:  If  the  system  detect  a  problem  in  the  telescope,  for  example,  a  ccd  is  

unreachable because a network failure, etc…
■ Manual: A user report a failure in the telescope, for example, the telescope do not reach 

the target because the mapping of the mount is not correct. 
○ Occupation: measure the occupation level of the telescope

■ percentage: num_minutes_reserved / total_minutes_available
■ num_minutes_available_day

For relevance calculation, the same criteria of image evaluation is applied.

Of course all these variables are a sample of our reputation system could do. It is no neccesary to use all of them 
for an specific policy, others can be added. It is just our intention for the first version and an example of the  
potencial of the system.
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Although  do  not  belong  to  the  scope  of  this  document,  the  system will  be  able  to  execute  several  policies 
concurrently,  it  means,  at  the  same  time.GLORIA administrators  will  be  able  to  show the  result  of  one  in  
particular  and make it  official.  The reason is  because we can see the behaviour of the system with different 
policies and take a better decision of which policy implement.

4. New policies for karma

In section 2, was probe that the election of the karma formula generate consistent values, but have some flows. 

• A high number of values are concentrate between 0 and 1 instead of 0 and 100. Obviously we can 
multiply the result for a factor but if  the number of users grows, this factor  will  be obsolete.  One  
solution could be that this factor had a relation with the number of users. 

• Karma changes very quickly, specially when the user do not show activity. This could be seen negatively 
by users and can discouraging them.

To avoid this problems, we propose for the next policy:

• All users start with a karma value of 50.

• Every night only will be calculated the points that a user did the last day, not the total as before.

• This points will be used to calculated last_day_karma

So the karma value will be calculated:

Karma = %old * old_karma + %new last_day_karma

%old:  is  the  percentage  of  the  old  karma.  If  this  value  is  high,  the  difference  between  the  karma  of  two  
consecutive days is small. 

%new: percentage of the new value

These values will be able to be adjusted in function of users participation.
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