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* Machine Learning:
* Deep Learning

* Convolution Neural Network
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Convolutional Neural Networks: 3D volumes of neurons. Convolutional Neural Networks take
advantage of the fact that the input consists of images and they constrain the architecture in a
more sensible way. In particular, unlike a regular Neural Network, the layers of a ConvNet have
neurons arranged in 3 dimensions: width, height, depth. (Note that the word deptfhere refers to the
third dimension of an activation volume, not to the depth of a full Neural Network, which can refer to the
total number of layers in a network.)

Left: A regular 3-layer Neural Network. Right: A ConvNet arranges its neurons in three
dimensions (width, height, depth), as visualized in one of the layers. Every layer of a ConvNet
transforms the 3D input volume to a 3D output volume of neuron activations. In this example,
the red input layer holds the image, so its width and height would be the dimensions of the
image, and the depth would be 3 (Red, Green, Blue channels).

p— depth
55665 height
utput layer & g ©,0/0/0/0)" Ing —
input layer OO000 width

hidden layer 1 hidden layer 2

Source: http://cs231n.github.io/convolutional-networks/

Local Connectivity. When dealing with high-dimensional inputs
such as images, as we saw above it is impractical to connect
neurons to all neurons in the previous volume. Instead, we will
connect each neuron to only a local region of the input volume.
The spatial extent of this connectivity is a hyper parameter called
the receptive field of the neuron (equivalently this is the filter
size). The extent of the connectivity along the depth axis is always
equal to the depth of the input volume. It is important to
emphasize again this asymmetry in how we treat the spatial
dimensions (width and height) and the depth dimension: The
connections are local in space (along width and height), but
always full along the entire depth of the input volume.

Source: http://cs231n.github.io/convolutional-networks/
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32
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@ synapse
axon from a neuron
woTo

cell body

Zw,zi +b

f <Zw,z, + b)

output axon

activation
function

Left: An example input volume in red (e.g. a 32x32x3 CIFAR-10 image), and an example
volume of neurons in the first Convolutional layer. Each neuron in the convolutional layer is
connected only to a local region in the input volume spatially, but to the full depth (i.e. all
color channels). Note, there are multiple neurons (5 in this example) along the depth, all
looking at the same region in the input - see discussion of depth columns in text
below. Right: The neurons from the Neural Network chapter remain unchanged: They still
compute a dot product of their weights with the input followed by a non-linearity, but their
connectivity is now restricted to be local spatially.

Source: http://cs231n.github.io/convolutional-networks/

224x224x64

112x112x64
pol I/.’

——— R 112
224 downsampling
12

224

Single depth slice

(NI 2 | 4
max pool with 2x2 filters
SENEN 7 | 8 and stride 2 6|8
3 | 2 NG 3|4
1123 |4
y

Pooling layer downsamples the volume spatially, independently in each
depth slice of the input volume. Left: In this example, the input volume of
size [224x224x64] is pooled with filter size 2, stride 2 into output volume
of size [112x112x64]. Notice that the volume depth is

preserved. Right: The most common downsampling operation is max,
giving rise to max pooling, here shown with a stride of 2. That is, each
max is taken over 4 numbers (little 2x2 square).

Source: http://cs231n.github.io/convolutional-networks/
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@yt

R HANYANG UNIVERSITY

@Koru

Deep Learning with
Software and Hardware




Al AITHO ASALT ZHAE 28t

o
i
HT
Y
el
r=

* Medical image analysis

+ Self-driving cars

+ Accessibility

+ Face recognition

+ Language translation

+ Virtual assistants

+ Content Understanding for:
+ Filtering

+ Selection/ranking

+ Search

+ Games

+ Security, anomaly detection
+ Diagnosis, prediction

+ Science

26

Safety

* Fire and human detection
* From AxxonSoft

ATFIRE AND SMOKE DETECTION

2 FIRE

DETECTED

0fF ice
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Safety

* Improving Jobsite Safety using Al and Machine Learning

+ Smartvid.io uses Al and machine learning to review jobsite photos and provide detailed reports to the end
user.

| lﬁl’ H IW e

a Wi II!V
hZAL

28

Healthcare

+ Deep Learning for Electronic Health Records

Q

29
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Healthcare

+ Diagnosis in Medical Imaging

+ Treatment Queries and Suggestions
+ Scaled Up / Crowdsourced Medical Data Collection
+ Drug Discovery
+ Robotic Surgery

Deep Learning with S/W and H/W

SoC & Wireless Location Lab. ()t Lot

HANYANG UNIVERSITY

- Project Work Contents Kg,,
* Fire and human detection using Convolutional Neural

Network(CNN)
* Epileptic seizure detection and prediction using CNN

* Highly pipelined Accelerator for Convolutional Neural

Network

31
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Project work

* Fire and human detection using Convolutional Neural Network(CNN)
« Fire and human detection system
+ 1) Build fire and people image dataset taken from thermal infrared
« 2) Learning Object Recognition as a dataset on a neural network
+ 3) Verifying new people and detecting fire

+ Control system

« Server
« Send the information of objects (Fire and Human) detection
using Neural Network to Local PC Image
« Fire status alarm for each node
+ Access control for each node
+ In case of fire, send fire alarm to nodes

« Local PC (nodes)
« Thermal image transmission to server
* Receive Fire alarm from Server

Dist.=3.0 Trefl.= 20.0 £ =0.95

Project work

* Epileptic seizure detection and prediction using CNN

* A Novel Multi-scale 3D CNN with Deep Neural Network for Epileptic Seizure Detection
« Published in: 2019 IEEE International Conference on Consumer Electronics (ICCE)

« Using EEG dataset from CHB-MIT and SNUH

+ Improving detection accuracy and False-Positive-Ratio(FPR)

Seizure onset

TABLEI
Jnesicts period Pisictilperiad _ yctelpedod PERFORMANCE COMPARISON OF NON-PATIENT-SPECIFIC APPROACHES
Electrodes a . o s Seizure detection Database Sen Spe  Acc FPR
ey Aaviory 2| o ittt ©) (%) (%) _ (hours)
implaned - Ao -+ e Samiceetal. [8§]  CHB-MIT 72 972 846 .
False True
Thodoroff et al. [3 CHB-MIT 85 99.2 - 08
£ | Decisionthreshotd _ Predietion’ rediction oroff et al. 3]
Proposed methods ~ CHB-MIT 89 995 99.4 05
E Proposed methods SNUH 97 993 992 0.6
5

Time

33
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Project work

* Highly pipelined Accelerator for Convolutional Neural Network

+ Accelerate the convolutional operation by readjustment the input data
« Published in: 2019 IEEE International Conference on Consumer Electronics (ICCE)

Wmax Wmax ‘ ‘
[ TputScratch SRAMPad | [ Kemel BakRegister |
s Subblock 1 Loy 1200w
block | | block block
- 1 2 o t f |
e ,f 12hwi lf 12Iywi 1{ 12Iy Wi ,f lnwk
hie in-finaps [ WinogiadsoP0| [ WinogadsoP1] [ Winograd SoP2| [ Winograd SoP3 |
{ 12 {12 { 12 { 12
War Chanmel Chanzel Channel Channel
: . > X Accunulator Accumulator Accunmlator Accunlator
Fig. 3. Block based snake continuous scan order for sliding window
‘ 12
34

& 22l
Moiin Group

Company Overview

(Fy=ele Imoe - BHA U
Mad gdFqgeg JHez
HSEH (WR) StEQIOf S ~ZEQOf,
2HXE FMEFHo=z HYstn oy,
| 7B U 7IYSY 22U HIEYA
HHIAE JHteR 22Y HIEY2E
st ALt

oy (F)=el

CHEXE SEN

SHOIX| www . moiin.com

18



FYYEN 7|&E 018¢ Asd LY L0|AtS=

'

VR FBGAIAM 22
b A

FBG : Fiber Bragg Gratings &%
MME 0|88 HAOIAl 7|&

S

- FBGAIAIZH LZIEl HAl #E& A2 AAIZt Mapping
- 0|8 7ol BAYS AAIZOE NS T8 THs

AAZE BH SE FF ABHOE T

HAXEE A8 AAZH 714 AL
&

glo[ct 7|&S o|8% fAK| FH J|E
HA 2l 23U U4 FX7)E

Motion Sensor

A HA HO[EIE HStHs 2y 224
10| &0ixte] HlOJE} X8 THs

L'

VR FBGAIAN 35

FBG : Fiber Bragg Gratmgs 4%
oo

HME 0|28t HAOIA 7|2

T Oicle] 23|28 BA B/ HHY

QIF g0l FFs WX e

el oS WKl B

FAIZE ALY WE Drift ' 81S

19



Al ATHO] MZIALT ZIAS 9J3t QLR B{Al

'

VR Technology

SiAf 7| Fet 28

o} > 7|%I8E > C4T]

Sprf 2YAl N 23

HY Wy 5 A7

ofrfl Dol ¥ o B2 7ts

s 88 %2 0|8 It

L'

VR Technology

71X E ) =Y A2 oM

H2HE8/1a8

B2 M oot 3 S wiY

2% SHo|| i Az Tt ks

SEHAH Ao ot oy 7Hs

20



FYYEN 7|&E 0188 Asd TG 210

)

>
ofn
o

v

OASISCITY PLATFORM

H Aot X8 7ts

ko] © A14] Q7
010-9411-3726. |54

Gifted scitentic education for non-standard
GED or alternative students

'uﬁa]lsl I_L%_ CHOF O_I'-Ag%% QT (%Kll]g

JFFEUEGED B REY Y BRI 2 HE

Suw Young Ly, Kyung Lee
olgcy oy
Agetzledsta Poas
AASEE FAdetd vho]l L A AT 4

4

21



Al AJTHEJ AFYAL LD AAES @5t QR E 74

n}o)

CARZA|H Al 010-9411-3726. °]%
A5 AF AL HZE. 39141 8. methane A} Lab on a submarine
ATTAEY flying simulator, ¥l 32
AR AS . AFE.0 7o) A7 AN, z0) 28,
gro|ngedr)z =g
AP Azt FaA st o188 AFE. S b R E
. A4719.=2 A EH oA
Yol A% A AW A L EXT
AFATTIAR -2l simulator. ) = 2 2] g
AAZA FA . Yd. 9 aS
W% okt
EENE L RE] —:—“gﬂ Wi Lg*]ﬂ’é %!gl%lg "
EX.N g o FFH= G4
FAFA, Y, Aok, Ag
LEELC]
AT HAZNA T Q%4 hIAPP, LL3F. A&
Angiotensin. @ $7-3}H4, 71BN
AR AR AEA . FEFAAAG, AR FTYA, g FAA, AR AR
A& of] 2t FoE AQ%E
ATF471Co25 A AGEE
B2} ) Qg DNA #&2¢. Mutation, 34
Z3Y Jadg I RAgA T
wpA3 4, uESgE
yde SR
o)t 5 A 34 i L
@ op2 w1 |, AnAgA
ok ghAg
42
SCI &rFaly nho] QA Q2
wEA 010-9411-3726. 5%
(a)
Working  Counter L]

W3- WS WY YAZTE Il

Human-Urine Diabetes Assay and In Vivo Rat Bladder Assay |
Using a Fluorine-Doped Carbon Nanotube Catheter Sensor
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Talanta
Volume 58, Issue 5,12 November 2002, Pages 919926

Square-wave cathodic stripping
voltammetric analysis of RDX using
mercury-film plated glassy carbon
electrode

SuwYoung Ly *& - Myung Hoon Kim & 8

@ stow more

htps /4oL org/10.1016/50039.9140(02)00442:3

Get ights and content

Abstract

Amercury film (MF) is prepared by an
electrochemical deposition on a glassy carbon
electrode (GCE), and employed for an analysis of
hexahydro-13,54rinitro-1,3,5-trlazine (ROX) using
square-wave stripping voltammetry (SWSV). ROX was
Aennciter at -0 15V fue An/BncN far 190 < than
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al usng
Assay of Trace Gold lon in a Skin Cell Using

O a Stripping Voltammetry

Suw Youg Ly  Jin-Ha Lee™Je-Hun Yi"

Biosenser Researh Insitte, Seoul Ntind Urierity of Tecnogy,
Dept. f Cremical Engineering Sea Natoral Universiy o Sciece nd Technogy
Adess 13 Gognenng g, Nocn-gu, Seol 1876 Koren
(Recived December 19010 ; Aceted Jauary I5, 211)

Abstract : Threecodes sysiems were used i stping vokanmtry (SW) and cyclc
votannety (CV) insead of the expnsive plioum and Ag/AGC] reference ectndes.
Moreove, the dectrte sobtin was used with deep senwter, which can rebee wate
plktion is more eco-frendy, and has a bwer cot. The andytial ptimim paramters
measued via O and SW and wih wking ranges were btaned fom 10 0 8 gl using
forie imcbized on a grhite e ckcrde (FE. Unde the qtimum coditions, the
andyical detection it of 63) ug/LAu was chiined. The resus of the sty can be
e to digoostic asay for aaral mineals and hunan fnger e

Keywords : penai electrode, seacater, gold assay, valtammetry

1. Introduction plasma mass spectrometry(7), multipulse-lser
-indced breddown spectroscogy{8], PIVEIOL
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238 Current Neurovascular Research, 2013, 10, 231

Implementation of a Biocircuit Implants for
During Neuro-Stimulation

™
Neurotransmitter Release
Suw Younz Ly' and Dal woong Choi”™”

!Biosensor Resear ch Insrisute, Seoul National
Seoul, Korea 139-72.

o of Science & 172, gong reung 2-dong Nowon-gu,

Deparmment a/‘Fn\nunmunlnl Health College of Health Sciences Korea University, Jung Leung-Dong Sung Book-Gu
Seoul 136-703 Ko

Abstract: Neurotransmitter assay of cpinephrine (EP) was sought using 2 modificd carbon nanombe paste clecwrode (PE)
Using optimum conditions. cyclic voltammetry (CV) and the square wave (SW) smipping voltammer:
ined to 10-100 mEl (O and 20-190 nelo (SW). The relaive stan,

ic working ranges
1" EP constant. Here.

deviation of 0.0549 (1=15) was
t (S/N) was reached with .60 ngL” (2.5%10°%
anted nto the m-vvo bram core of the animals and

roeutia obmined are spplicsble i neao sensing. physiclogical contral, and
other neuroscience ficlds.
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Vo 2 Numbr 4 209

Simultaneous Real-Time Assay of Copper and Cadmium
lons by Infrared Photo Diode Electrode Implanted in the

Muscle of Live Fish

Suzo Young Ly and Jong Keun Kim

[N ———

Recied 1 Spenber 205, e 13 maary 203, acped 2 Febaary 209

ABSTRACT:

diode lectrode (IPE) was used in thesimaltaneous as-
sayofcopperand cadmium ons. The electrodes yclic
voltammetry (CV), chronoamperometry and square-
wave (SW) sipping volammetsic optimum condi-
tions were examined. Results for 0-160 mg L™ and
50400 ug L~1 SW Culll) Ca(lD),the relative standard
deviaton of 0158 Cull, 0077 CAD (1 = 1) sing
200 mg L have been obained at optimum condi-
tions. The low detectionlimit (SIN) was atained o be
at 1471 g 171231 x 107 mol L) Calll) and 18.42
g L1163 x107 mol L") C4(D. The handmade
electrode was implanted deep in the muscle of ive
fish and intefaced with an elctochenical workst-
tion. Reahime analyticl application was performed
on the online assa of living tssue 2 th specimen
‘was moving, The methods are deemed useful in inter-

analysis,
for their suitabiliy in trace assay of copper and
cadmium fons, such s electrodes made of graphite
carbon 5], mercury [7-9),bismuth [10] metal[11,12]
paste [13], and others. Recentl,thee has been arising
demand for sensor techniques that can be used for
in vivo divectassay, multassay, and microsale ibo-
atory on a biochip. Howeser,the common mercury
drop electrode s toic to humans [14] and involves
a complicated preparation. Moreover, the graphite
glassy carbon or other material ae not converient for
‘microdesign orfo in vivo directassay. Therefore, this
study sought a photodiode electrode thatcanbe used
for nano- or maltiabrication, is inexpensive, simple
to prepare, and does not require any pretreatment.
All these features allowed this particular electrode
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The chronoamperometric diagnostics of the artificial

in vivo skin tattoo fiber
Huy 9BI% BY MRS A2k BE 5% VY ANAAMSRERNTANRN
Chaeyun Lee, Yun Ji Kim, Sihyun Jun, Jae Geun Jang, Min jiwon Kyung Lee, Suw young Ly,
O|%4E, UEX @AI! IR, UXY, 0] I, 014

Conductors, skin growih pramoting agents, skin protection agents and the lke were il added during the
The|

“Then, the skin
scan voltage ranged from between -2 olts to 2.0 volts. Moreover, a 0.5 my / sec scan rate was used. Duri
experiment, the anode cathode potenial was measured simaltancously. The potr

were used

the forchead under
conditon. The reuls sk de demam!rml {na the patetials were more e
e skin pocnia ren s

Attach the electrode to forehead and temple
using micro film electrode
.
Set up the CV chrono potential b . Rubber lotex molecular structure. Chain
A form. High ductiy. Resistance wear, Acid resistance and
1Open and down eyes during on -1.5V and 1.5 [Jmpact resistance —
V., potential variations
20

L=

.
Find the peak by experimenting changing the
sensitivity Concefitr

.
Identify the best sensitivity to experiment In vitro neuro sensing wearable voltammograms,
500 epeated scanning action, by tattoo film printing
{3 lectr
a0

Lneind
Connect the electrode to the fingers->>>

) in the body. 50x magnification micrograph

n the "body was assayed by & S-shctrode system. Measurement crrents s atiained fo 105 < 6A In
other words, it was able to measure the nerve contract expansion potential. So, it has become possib
to diagnose diseases of human body, to control neurons, to activate muscle activity, to activate cell
proliferation and other signals

o5 2N NP FF VEmAR Wy B ERABHEEEA *

Kim seung ki, Jeong Hee Park, Seungjun Lee, Lee Dong Hyeok, yun june Hwang, Kyung Lee, Suw young Ly

‘membrane. Furthermore, the tattoo membnne used natural matahls The vlsanshy dltﬁlky
amorphusnes, and molecua ength of the membrane were then 3 intruagina
R e R e SRSl %

to promote accurate results. The skin ac 3 iction, and nuve Ises were I||
amplified and measured before and after lng ese mbums with the mmend film. The|
mesuremen st wos  biolecrochemicalanlyzer 2 sytem. Therfore, n this mamnrt then became
possible to measure the cyclic voltage current and the peeling potential. The redox differential wave was|
used in the strpping method, Furthermore, the blood ghcose, water content, body temperature and
conductiviy of the body ere measured usng the ifferental vave. During thisexperiment, it vas possi

= T!ﬁ

In vitro neuro activiy by on cyclic voltammograms
redox response with 05 V' sequendil strength, tattoo
printing circuits example —

EaEze T ool
EEPETEEwe m—
EET o m— —

n by cylic, a

T — 2 o [l effects d\mng 0. o0 305 400,500, 60, 700, 800

ising o of citment k mg/L oint add, in vitro skin coated tatoo  electrode,
real time Voltammo peak current figure —

A test_experiment was performed to. testity (il In vitro coated printing sensing dircuits example,
yclicvoltammetry was valid and mixed carbon nanotube electrolyte structure

ycli a type of i It provides|
an fasl and slmp\emethod for initial characterization of a redox-active system.One of the|
of cycl directly measuring initial reaction rate

i that the pattern s Teproducible and stable. This characlerisic eases themaasuring and
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Synthetic mimic skin for remote brain computer control
A2 53 3 AN U 2 5 BRI FRIOM O AR SR

Yun Ji i, Kim seung ki, Jeong Hee Park,Seungjun Lee, Min jivion.
(yung Lee, Suw young Ly
uEx,Ue7 HHH OIS, TRE 01Z0188,

e was 10 X 10 -3 10 10 X
e amplification of the skin|

as able o transmit data and signals to the Internet through Wi-
ransmission became possible.

Synthesized  Artificial_skin fim with 3 different
mixed fatigue of < 0.5mm skin thickness, visible
light transmission transparent film. Artifical skin
blend molecular weight atio -> table

tandard addition by cyclic <- , anodic and cathodic
stripping -> voltammogram there cyber experimental
photo, amplification structure ->

Current Neurovascular trance interaction circuit

= 20
——

0
S0 0

fischarge the capacitor is shown in figure ¢
Redox scan of cyclic voltammetric method in human

y sin € cathodic and anodic direction 05 TV
unite muscle strength responded peak current >

in computer interfaced multi sensing site, using
oltammetric bio circuite instruments our systems

control external devices through brain activity. One of the important applications of
BC1 technology is to provide assistance to disabled people fike paralytic patients. This chapter discusses the
available systems using this technology. Though many uses of BChrelated technology are in medical
applications, nonmedical applications like gaming and device control have also been developed for commercial
use. This resuts gives the basic concepts of BCI and its working, and concludes with the elaboration of ons
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Source of the MERS virus

® A zoonotic virus that is transmitted from
animals to humans.

® The origins of the virus

= are not fully understood

» believed that it originated in bats and was
transmitted to camels
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Saudi Arabia 1249 532

United Arab Emirates 81 11

Jordan 32 12

Qatar 13 5

Oman 6 3

Middle East Iran 6 2

Kuwait 4 2

Confirmed oyt 1 0

MERS cases segien 1 ‘
Lebanon 1 0

and deaths) by United Kingdom 4 3
country of S 2 2

5 France 2 1
reportlng Netherlands 2 0
(20 1 5) Europe Greece 1 1
Turkey 1 1

Austria 1 0

Italy 1 0

China il 0

Malaysia 1 1

Asia Philippines % 0

| South Korea 186 36

Thailand 1 0

Algeria 2 1

Rest of the world Tunisia 3 1

USA 2 0

Environmental
Pollutants

4

Yellow Sand Dust
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OECD Green Growth Papers
2016-02

MEASUREMENT
& REPORTING

Population Exposure to
Fine Particles

METHODOLOGY AND RESULTS FOR
OECD AND G20 COUNTRIES

Figure 14. Mean exposure to PM2.5 in
metropolitan areas (2013)
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GBR - London | ——
CAN- Ottawa | 4
FIN- Helsinki | <=
PRT-Lisbon | {®
EST -Tallinn | <=
NOR - Oslo | o=
SWE - Stockholm | e
IRL - Dublin 1 L o
AUS - Canberra |

10 200 30 40 50 60

1950 <2000 —2013 HgMm®

Figure 14. Mean exposure to PM2.5 in
metropolitan areas (2013)
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Environmental Pollutants

Ultra Fine Particulates, PM10, PM2.5, and PM1.0
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M. SSHS 3 C|XIOl: 3D M AL|

1. =2| &5t At

v OA3 dsAdE |3,_F Manikin-Based Performance &7}
v" Manikin Head XN 22 2|t 3D device At

v" 3D Head scans & 0|gg+ China survey &4

2He2 sERST 45 AE8 S=ES HEASIH AI8R)

@
2t
o
JI>|
0...

(JOEH, 10: 203-212. 2012)

0600

Figure 1 The 3D head scans from SizeChina survey (Everyone's face is different)

(Ergonomics, 44: 775-784. 2013) (Proceedings of the TMCE, 1-11. 2012)

JtERriota

M. SSHS 3 C|XIOl: 3D M ALY|

2. =L 3D M Af2f(1)
v 2D A|A"Ho 2 2E 3D QN AF ZEs e
2000 Ly =& 2D 7|EtE 0| 2%t 3XIY anthropometric &7
v BF2O| OlK| X|Z=ZAFO|A 2D X2 E 3D 2 H3l XMLt
v 3D 5E& ot tH(MAIgAXel 0fE) 7[& AT
27d = NE| OfE 7|Hez €

(b) 91X & (c) SAZE

(kim et al. 2003) (Park et al. 2009)
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2. =LY 3D L™ AHH|(2)
vam OA3 g 9|6t 3D A4
v'Size Korea 3AH QXA A4S AH[A

1871 1 SR S RSl (FD = M F o)

iy tiach jon refinement

(Lee et al. 2014)

(SizeKorea. 2010)

JHE ot

M. SSHS 3 C|XIOl: 3D M ALY|

. 3D device?| 0{2i0] ME A}

220| B2 of2l10|0|AH 3D Anthropometric measurements § 2|

3D 274145 0|83 TM £9|0| S face HlO|E| 40| 80|

= 1= o=

=9, °|g ZEHoE A3tz Of2l0| otA= C|XQl At
=L} OJA|HX| S AL EHX[R 0 210| anthropometric survey T3

- o

AN N A

3D 71¢ M8 021018 Ot L A2

(Lye et al. 2012) (Kim et al. 2016)
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4. U AT AR|(D) e
v O{Zlo| OfA3 J{E A4t
3D Anthropometric measurements& O| &3t QtHHE 37|
d=37|0] LEAZI 7t (ED)Q| OtAF C|X}QI
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OH23 2B view
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(Kim et al. 2016)
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(e

. s S8 3 SAM8: 3D Headform

I
H

=W T ARI(2)

VIEEST AHE HEZ2 2MEFS AMESHL U= 2EY
v o=l E= 3700 |tet BE S EF0| FAE

v o=l =300 tiet 3D 5 2R/

volnQl 2EREST g5 A8 BEME N

v 3D 29 A 2l 7|8E HE8¢ ot=Y headform 71

KFDA ES AR E M. 2017
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& M|

1. 22| | g
vV SEHSE HdsAEE 8t head form0f| ZEHEIA T M &

20134 2 E| NIOSH(National Institute for Occupational Safety and Health) &3t
v Oz M AlEEE TPHe o7l 2RE o i3] 93t =X
v  2HEl &r112|E 9l 3D Technic A2

NIOSH. 2018

7}!E|Qtﬂh.

Figure 2: Fluorescence transfer from inner side of a flat fold surgical N35 respirator to the face of
the manikin head at 60 L/imin breathing flow rate. a) Control, no breathing at 22°C and ~50% RH
(Top Left); b}, c) and d) typical fluorescent tracer transfer from respirator shape change at 32°C
and ~100% RH (Top Right, Bottom Left and Bottom Right).

of Rigldity of g N95 Pl
Using a Manikin-System: A Pilot Study

Samy Rengasamy~ and George Niezgoda
nd Health, National Fersonal Protective
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IV.SEHS: EHE HFLIES H2 Al

3. 2HE! VS QI7F A|™ Z 1}

vV SgEsT 45 A& REEA0 Oioh Q7 T Ao o2ty

v TIL(Total Inward Leakage), IL(Inward Leakage), Fit test | Z1}tX| data =&
v' NIOSH #Z|H{|0|M: 885 s S ES 10| L{st 917t Fit factor 2+9| A2t 0.905

¥ =0,9384x +0,0996
R*=0.9055

W y=UIIBIKFT,

‘o 905#;/

R ¥ *
wnie ¢ Model B

 ModelA

L
] A ModelC
°
- ) Model D
A4 X Model€
= / ® ModelF
A7, A
Model 6
xX / Model H
¢
0},;5; X —— Linear (All Data)
.

Human Test Subject Mean Log Fit Factor

Headform Mean Log Fit Factor

‘Figure 7. Phase 1 Correlation of Mean Log Fit Factors for Human and Headform
CDC Protocol . 2018 Test Data for All Eight FFR Models.
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Digital
Human

Siren, a “high-fidelity, real-time digital character” developed by Epic Games in
partnership with 3Lateral, Cubic Motion, Tencent and Vicon

4CI0[HE

Predictive SOlUtiOﬂS, "Predictive Analytics in Workplace Safety: Four ‘Safety Truths'
that Reduce Workplace Injuries”
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Figure 1 - Correlation of Predicted Versus Actual Incidents at a Worksite
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ssex B737 MAX ALLL - Al H[FQ| MF217}?

Larger engines could push up - ?

jet's nose, risking a stall in
certain conditions.

Software automatically trims /

stabilizers on tail to push down nose.

4
v

But erroneous sensor data Pilots try to pull up, but
could push nose down at software keeps pushing
wrong time. nose down.

Sources: Boeing, Times reporting Los Angeles Times
(Lorena Elebee / Los Angeles Times) X
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Three major risks of Al systems

Tom Ditteriech and Eric Horvitz

(® Complexity of Al software
@ Cyberattacks
® The Sorcerer’s Apprentice
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The off-switch problem
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illustration
by Walter Crane for
the 1893 edition
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The EU releases guidelines to
encourage e*ica I d*velopment

°J($man agency) Elc'ogﬂ
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Input S Output fL
l‘i i Stimulus Response

https://effectiveexperiments.com/blog/convers
ionations—2-ai-and-machine—

learning/sentient-technologies-black-box-ai/
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= Recommendations for action/strategic approach
* SME
International co-operations

Digital
transformation

~ STANDARDIZATION - Vi
T SLLLNI4.0: ..

* Initiation of cross-sectoral standards

= Coordination of national and international standards * Field testing
. = Validated feedback of results for standardization

*  Network of test labs

of German jonal ¢
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healthandsafetyatwork.com

a2 [= RPN L SN,
AtE-7|A QIE{IO]A FC|LH|O[E
OIHAAHI E5t2| XH(safety system integrator)

O 0O 0O 0O

SfE3 O E 71 ZQ1XH(adaptive safety adviser)
X2 M2 XAXK(resilience advisor)
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Computer
Performance

Human
Performance

Time

Jeremy Howard(data scientist), TED Z¢
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