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Noise Removal Framework Under Influence of Weather Conditions
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Fig. 1 Scenario: Video streaming from IoT devices

! 3 W Broker

detk 1 Broker

[ eroker | 2
7 Broke
ITF/ A A v ET T ] ~ roker
o " ~ Zookeeper
i =
BEHE ) 1 KWk -
7 SINETStream API SINETStroam APl N\
‘ 1
T ' \ RBIR S 59 KGPUA YR F R /
~a A _/
{ e |
— - RESE B2 | ETLFE | r-seem,
ST R T M

X2 JARARETLV—LT—IDT—FFIF%

Fig. 2 Architecture of our noise removal framework.
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#* 1. FEREREE

Table 1 Experimental environment.

R [rasp] Raspberry Pi 3 Model B % 7z1%
IoT 731 A
[tx2] NVIDIA Jetson TX2
Edge #—\ MacBook Pro, 2.3 GHz Intel Core i5
Amazon EC2, gddn.2xlarge,
Cloud ¥ —/Y | (vCPUs=8, GPU=NVIDIA Tesla T4),
AZ=ap-northeast-1d, Ubuntul8.04.1

# 2: FEREREETO ping (RTT) OF5HE (HA7: I VD)

Table 2 Ping latency in experiment network (Unit: ms).

src — dest BME SEEE ROKE R
rasp — edge 3.802 5.113 7.601 0.369
tx2 — edge 3.954 5.192  11.443 0.726
rasp — cloud | 10.632 23.669 35.216 9.181
tx2 — cloud 13.802 25.899 39.452 10.727

£ 3 I ARXBRED ) V) T 7 b A E R R
Table 3 Non-reference image quality evaluation results of

noise removal.

BRISQUE  SSEQ NIQE
35| 28.33 62.30 3.027
W (FRE&) 29.84 57.65 2.485
£ 30.48 61.74 5.864
% (BRE%) | 43.20 57.00 3.734
= 23.08 52.70 4.824
E (bRE®) 38.11 69.40 3.289

W\, Picamera*?* GStreamer*™*#Ff|FH L TCETFA A MY —
LEEME U7, Edge ¥ —/3% Cloud 4 —NDFHEI 17
21 & LT, PyTorch=1.1.0*%, tensorflow-gpu=1.9.0*6%
W7z, IoT 581 A& Edge ¥ — NEE—DH 7% v b
IZ Wi-Fi THEfL, 79 RA VARV ARLIEA VR —
oy hCER U, MEMSRICL S, EBEBETOT
R—% v FDOEKZR Y o — Rk 551.22Mbps, ik
7w 7 a— RiFki% 424.29Mbps & 72 o T\ 2. FHEERERES
DR—=AZ A VilfgthEE% ping THIE L2, R 21, L1
7 ¥ ¥ ping T 100 [EIFE U7z RTT (Round-Trip-Time)
DEIME, SEEME, RAME, EERZEZRT.

£72, /A ABREDROFMIBRCTRHAE LT AT —
K%, W, #, ERECBIILEEEHEZRE LZET A
FRRARABEOEGT — Xy b [12], [14] HK S hiz
HEDTHY, REZLIZZENTN 900 A EOEEITHHY
5.

*3
4

https://picamera.readthedocs.io/
https://gstreamer.freedesktop.org/
*5  https://pytorch.org/

*6 https://www.tensorflow.org/
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Fig. 3 Sample images with noise removal models.
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Fig. 4 Results of latency
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