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Use-cases of dynamic data
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Datasample B – economical data

Statistics:
Features: 9
Objects: 81

Measurements: 13
Lines of input: 1’000

Datasample A – technological data

Statistics:
Features: 11
Objects: 3809
Measurements: 128
Lines of input: 480’000



Nature of dynamic objects, 1/2

Figure 1. Dynamic object in time
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Nature of dynamic objects, 2/2

Figure 2. Data tables sample

t = 0 Feature 1 Feature 2 … Feature n

Object 1 x11 x12 … x1n

Object 2 x21 x22 … x2n

… … … … …

Object m xm1 xm2 … xmn

t = 1 Feature 1 Feature 2 … Feature n

Object 1 x11 x12 … x1n

Object 2 x21 x22 … x2n

… … … … …

Object m xm1 xm2 … xmn

t = 2 Feature 1 Feature 2 … Feature n

Object 1 x11 x12 … x1n

Object 2 x21 x22 … x2n

… … … … …

Object m xm1 xm2 … xmn
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Visual analysis method, 1/3

Figure 3. Visualization pipeline
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Visual analysis method, 2/3

𝑋 = {𝑥𝑖𝑙
𝑗
}

𝑙 = 1, 𝑛, 𝑖 = 1,𝑚, 𝑗 = 1, 𝑘

𝑋 =
෪
𝑥𝑖𝑙
𝑗
, where

෪
𝑥𝑖𝑙
𝑗
=

𝑥𝑖𝑙
𝑗
−min 𝑥𝑖𝑙

𝑗

max 𝑥𝑖𝑙
𝑗
−min 𝑥𝑖𝑙

𝑗 ∗ 100

𝑙 = 1, 𝑛, 𝑖 = 1,𝑚, 𝑗 = 1, 𝑘

𝑃′ 𝑡 = 𝐴𝑃𝑟𝑃 𝑡

𝑃′ 𝑡 = 𝑝′1 𝑡 , 𝑝′2 𝑡 , … , 𝑝′𝑖 𝑡 , … , 𝑝′𝑚(𝑡)

𝑝′𝑖 𝑡 = {𝑎1 𝑡 , 𝑎2 𝑡 , … , 𝑎𝑘 𝑡 , … 𝑎𝑛 𝑡 }

𝑎𝑘 𝑡 = ቊ
0, 𝑖𝑓 𝑘 ∉ 𝑃𝑟

𝑎𝑘 𝑡 , 𝑒𝑙𝑠𝑒

𝐶𝑦𝑙1𝑖 = {𝑅𝑒𝑑1𝑖 , 𝐺𝑟𝑒𝑒𝑛1𝑖 , 𝐵𝑙𝑢𝑒1𝑖 , 𝑂𝑝𝑎𝑐𝑖𝑡𝑦1𝑖},

𝑅𝑒𝑑, 𝐺𝑟𝑒𝑒𝑛, 𝐵𝑙𝑢𝑒 ∈ 0; 255

𝑅𝑒𝑑1𝑖 , = 255 1 −
𝜌 0, 𝑖
𝑑1

𝐺𝑟𝑒𝑒𝑛1𝑖 = 150
𝜌 0, 𝑖
𝑑1

𝐵𝑙𝑢𝑒1𝑖 = 255
𝜌 0, 𝑖
𝑑1

𝑂𝑝𝑎𝑐𝑖𝑡𝑦1𝑖 = ቊ
0, 𝑖𝑓 𝜌 0, 𝑖 > 𝑑1

100, 𝑒𝑙𝑠𝑒

𝜌 𝑖, 𝑗 = ෎

𝑞=1

𝑛

෪𝑥𝑖𝑞
𝑘 − ෪𝑥𝑗𝑞

𝑘
2

Slide 6



Visual analysis method, 3/3

Sourcing

Filtering

Mapping

Rendering

𝑃′ 𝑡 = 𝑝′1 𝑡 , 𝑝′2 𝑡 , … , 𝑝′𝑖 𝑡 , … , 𝑝′𝑚(𝑡)

𝜌 𝑖, 𝑗 = ෎

𝑞=1

𝑛

෪𝑥𝑖𝑞
𝑘 − ෪𝑥𝑗𝑞

𝑘
2

Figure 4. Visualization pipeline
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Datasample A - Technological data analysis, 1/3

Figure 5. Technological data visualization
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X - Orientation_X
Y - Orientation_Y

Z - Orientation_Z



Datasample A - Technological data analysis, 2/3

Figure 6a. Cluster ‘soft_pvc’ evolution in time 

t = 0

t = 127
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Axes:
Orientation_X
Orientation_Y
Orientation_Z



Figure 6b. Cluster ‘fine_concrete’ evolution in time 

Datasample A - Technological data analysis, 3/3

t = 0

t = 127
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Axes:
Orientation_X
Orientation_Y
Orientation_Z



Datasample B - Economical data analysis, 1/3

Figure 7. Economical data visualization
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X - Overdue in 
credit portfolio

Y – issued bonds 
and bills

Z – net based assets 



Figure 8a. Bank ID 1000 moving over time

t = 0

Datasample B - Economical data analysis, 2/3

t = 12
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Axes:
X - Overdue in 
credit portfolio

Y – issued bonds 
and bills

Z – net based assets



Figure 8b. Cluster at the center transforming

Datasample B - Economical data analysis, 3/3

t = 0

t = 10

t = 12
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Axes:
X - Overdue in 
credit portfolio

Y – issued bonds 
and bills

Z – net based assets



Figure 9. ATLAS Grid Information System metadata visualization 

Application for the Nuclear Computing
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Axes:
X – corepower

Y – maxrss
Z – maxwdir



Summary and conclusion

Using the visualization pipeline, we developed:

• Interactive and iterative algorithm of data analysis

• Application for the dynamic data analysis
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Program development

Figure A. Gitlab page
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