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7 Deep Learning Based Received Signal Strength
Estimation

/. Auto-RSS Is a machine learning tool to facilitate received signal strength or coverage prediction h
In urban environment. Based on the realistic 4G and 5G network the proposed model is able to
Infer a realistic coverage map of wireless signal propagation characteristics based on a base
station locations. The designed model learns wireless signal propagation characteristics in a
Project O realistic urban environment with varying locations of BS. .

Approach
NF-JEN « An RSS / coverage map estimation algorithm is proposed using autoencoder (AE) based on
Network of the Future convolutional neural networks. The coverage prediction Is transformed Into an image-to-

Just Enough Networks Image translation task by creating binary images of BS and coverage of the selected
regions, where every pixel value of the image represents received power intensity.

Region of Interest & Dataset: Results

3 realistic urban region in Lyon Is considered to Experimental results for Auto-RSS: 1st row:
Mohammed Mallik create the data set. The base station locations are Predicted maps, 2nd row (Left to right):

Guillaume Villemaud i ' ' :
converted into binary images. reference maps generated from RT simulator,
e ee- e ieese- LT i opaiy s e oo oot = red cross reveals the transmitter locations, (Left

N TR 2 & . ; T E % % S y

e e By S = /& R = Wl 2 .2 A . = 2 colkeriy Lo B (o i = X L al

. b : g cf’ ; 4\6':'“ R ,-?’ " |22 ATt 3 ° S bt 38 e ag @ T . 3 W | i =T b P e B L IR
; T B &y ey / | El S e I 8| o & gL e Ee ea 35 of Brddin da¥ i ] G ® o TR s =

i 5 i o S S S R IE R § ey wisielels) § BISeg NETE §-dpRueferand®lt ' Jordinde o4y 1 72 NEE 5 E _Hﬁ ~ : A

Authors

L § Sy, ) [ ] v |/ B » 4 e’ iy 8% . . & Grande- | 2 [ ] [ |
g § J L} u [aiele 3 ’ 2E o U 0 % . Nl g Grande ———— 2 A e i = -
Y L e e e e e Sy g EEELE G e o TR L L Sy .
' e ! ; w v Wl /e ANl S em'S S S8 { 4. 1] 15 3 g 6 | f _ Nouyeausx 14 e L T [ fashl (el 2 4
] q f . - Grande / r P - bl olans ) o % i\ 16 ) Il 1
. { f A il | e ol Ol B W'l s o [0 REIG e L ¥ E Rue Thomassin-» - e . < el 14 l' ‘ ESpaces 2 nto. . é? L oge U c.gr"' '
Tl ! / -Eg ,_‘A a0 f-"-:!’ 1 e Chary, 7 ) / | m/ g _‘.‘ Ry .%--; sena S s |® .. & o p‘,a”. i 1] we (Llardinde W Iﬂ“?’-?q 2527 1-3 *Raspouting® ? \ ‘.‘:i‘ 15 E " "
5 e T s e S USSR e N VI B | D g | L TelR (| EDemelgtel tE g "t S U E T v ey
/. { 153 T o) ¥ § Sy Bl e autie aln 3] 3| e Ofe B - H P R e ¥ A Vi Sl w B st
A J Cafy e ;. /) ol w4 1 o B e . /e B 2z o 1 §il 43 = = t a
- i ! I e . 4 . f . © N . sy e =il : - . a s I 5 W 20; | . 3 et G s | I E
P ar t I l e r S i F o & *?uej% .. Sg e‘;’e@% P%s%.. /;’ o il Pfﬁ 5; . ;‘::., 5, 1 s rtrews i RU€ Jus sieus " F’ J,‘: [ ] ”ii‘!,f-,ée ™ Sy q_:r - . iL{Jm . B | EE-;..,JE
E f, / f ; "t & ':..va = 3t .; /& [t e 8 R . ..‘ I < ) s b ;, = . = ﬁ" . "._-\:,- s = I N 3. ' B _____;.I i
4 7/ ,:J i (Fas, T~ Ainay— & ;:? thdp 3 FE /& m : ‘n 3 .'gg & 8 "’1.‘?' ‘e i ' ’,.,4 J 't :s Claudiennes = .“ ' & Crg};;l’._i?_r?;; Zm_ . iy :!'
antaine’ 45 . u aou?%, 'Lf e - g e T /‘é’r‘/ > 19U “B3 IR o -8 B ® @ - 24 4= A (3 Pagiies 2 @ ; ZIE
O fsh S b Y 5;‘ v o /ﬁgg : 2 el e LSl fomube . 48 i ] G g ® @ <3 = e Roger vV
o ; S Ak = Y o - 7, iy ~ . e S ololmalel Lid. 830s TEEY ¢ a0 Jiign | L ol il - @ Galerie | | 27 Ly r EE S
i = - Fie ’E( Ampere e oy 2 S = ._' . - ir H Rue Childebert « iidebert ‘gzg g < . 15 o . U] Galerie 48 | s = i
-Victor: AI" \E ¥ = (2 2208 T _\.J‘d. . EU - | Réverbire o
Hugo I |8 £ atied 57 |
oo ; [ gl unesis ® 1 14
b7 Qo m,ﬂ’ 51"“" bar” = {1 TR “’| ’
o a & ly|g/t T onneet 5
2 [*13] g I ML “pue BEEREE, E. 180
% i /19 14 Sevis 0 ' a7 |
y | 2o / % s i, -‘\\ 5 "-ﬁ(ﬁ-P‘;&ns [#1
1 7 s / [ elils, e - * o o S e Tolazan| |
DES SCIENCES ST WA TR
e § ” L &randlr y i Sy ‘3 g8 {
- =S/ L Hote) 5 s e L L e B
L 8Bey) nusu: £ = etk o | 1.': | B
o) W ; ¢ ® & SR )t % ;
LT RSN «. AP Perrached S ia & & A 5 By B 21 I gg
l\"‘\\\ S x R E{!d‘e\@ o “5.'):’" = y UJI\‘ 2 8 A5, o/} Thédtrer U L f 3 "i’ [CE = ib “t. ] Fr E |
e S - A e . N .~ Bellecour & . # » f | 21 > 3 L v el e ¥ . gEEa="
PR NN /(@ S E E p s ! & \ v . N e R T e :
LYON W = Sl ¥ ' ts AL T ] %t ® A7 e A =3 |
P Sy N iy — T F ® 2% / 5 s 14, =
RN = L, va t/ < 7 13 P . U E . -4 i
)'II'. %“\%\‘__« n ; : \", éa iz o oo 3 r.ﬁ foee— — i 3 i ﬁl
‘ e S : lini

Place Carnot Mairie du 1 Arr. de Lyon Fontaine Jacobins

From these areas, the dataset to train the CNN
model was created using a simulator an open
source simulator by NVIDIA.

Methodology: :
'u’ A U shaped CNN model is used to tain and predict
A e RSS values In the Rols from BS binary images. Result
For error calculation, the RMSE, MAE In W of the
predicted and actual values of RSS Is calculated
and execution time for the model to predict 430

test Images Is presented in below table.

» RT Simulator

128x128x8
i _::-_:::".-_-_3:3--:.:_. 64x64x16
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Decoder

RMSE MAE Test time
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