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B Technical overview for Human exposure estimation using Artificial

Intelleigence-
EMF pre-pracessing "
: The prediction Al for EM
machine from big data he prediction Al for EMF
Build of test-bed, Development of EMF pre )
Collection of actual data "'i‘l processing maching reflect Enl Data preprocessing
 Malt e data )
ana ing ‘
Deaprlearning test
Big data Diffraction optics-based EM
"1! Analysis/modeliing
A
- Huran impact analysis /
tal data ) #

(_Environm fata ) evaluation methad

Development of a precision Human impact study and Al-based EMF prediction e - | -
collector such as drones evaluation method technology L - - i .
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[Figure 1] Technical overview for Homan exposure estimation using AL+ [Figure 5] Comparison between actual measurements and simulation resultse
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Figure 3 - Al model using GIS data, antenna radiation pattern and base station specifications: |

'7.4 Al prediction result based on simulation data-

AT prediction results are shown in Figure 6. A between si; and AT iction are

similar. Comparison results show that AT learns so similarly basic GIS features. But, due to the lack

of data, the AT model cannot predict precisely the clean image of the buildings. If more data will be [ 10 () Operatar A: Cell ID 1.10. (b) Opesaror A: Cell ID 886+ L10. (c) Operator A- Cell 1D
used in training, Al will predict cleaner geographic GIS features and EMF distribution images « 381 2380

| fon Figure L10. Distribution map of measured electric field strengths for all operator’s
\ NR cells in DOI-

Extrapolatsd Easme {Vim)

£ (b) Maximum electric field strength per bram.

Answer
(615 + Simulation data)

Al
Results

Figure L?. Scanncd NR extrapolated electric field strength mapping within the DOT
(Network operator A and cell 1D 381)-
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Figure 6 - Comparison between simulation data and Al prediction result-
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DNN (Deep Neural Network), A& 21747 d#Z(nput layer)¥} &=Z(output layer) Akeld] t}Eol 24Y3(hidden
layer)S X835k <1F AE(ANN, Artificial Neural Network). U9 24Y5S X &ste] thekslt nAdg2 dA= g%

4 9t} gy S5S 98 Be Aalgy) I dhgstel A dlolEe] dlsl QA7 ZhskE B4 K overfitting),

71 €713k A4 EA|(vanishing gradient problem) 59 &A1& o] W& 4= 9lt}. 2000t o]F =Fol2-(drop- out) A

73} 48 9 (RelLU : Rectified Linear Unit), W2 A7f3Hbatch normalization) 59 7]'H<S #galHA olzjd A=

LS T A
Astal A% 714 F45(deep learning)® A wdlz x| 9ot [voly xAuwlz] A= AAW [Deep Neural

Network, HEEmici] (B4R EA7]EH3])



