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ABSTRACT

Recently, research about ESS(Emergency Support System) has been actively carried out to provide a variety of
medical services using smart devices and wearable devices. Smart healthcare provides a personalized health care
service using various types of bio-signal measuring sensors and smart devices. For the smart healthcare using a smart
device, it is need to research about personal health monitoring using a smart wearable devices, and also need to
research on service methods for first aid measures after an emergency. In this paper, we proposed about group
management based emergency support system, that is monitoring about personal bio signal using smart devices and
wearable devices to protect patient's life. The system notices to the medical volunteers based on the position
information when an emergency situation. In addition, we have designed and implemented an emergency support
system providing the information of the patient on the display when transmitting a picture of a patient using a smart
device to the server.
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Table. 1 Features for face and object detection

Feature Type Representative \Works
) Haar-like features
Haar-like Rotated Haar-like features
features and

Rectangular features with structure
Haar-like features on motion filtered image

its variations

Pixel-based Pixel pairs
features Control point set
o Modified census transform

igﬁ;léid LBP features

Locally assembled binary feature
Anisotropic Gaussian filters

Generic linear LNMF
features Generic linear features with KL boosting
RNDA

Edge orientation histograms
Spectral histogram
Spatial histogram (LBP-based)
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The foremost requirement is to capture
the image and that can be done by
scanning existing images or using
camera.

Unique facial data is then extracted
from the sample.

The software then decides whether the
sample matches any picture in the
database or not.

Fig. 1 Face Detection and Recognition Overview

features HoG and LBP
Region covariance
SURF
Joint Haar-like features =
Ho] ol Sirk.
Sparse feature set
. LGB, BHOG
Composite
features Integral Channel Features on HoG and Face Detection
LUV (Headhunter)
HoG, HSV, RGB, LUV, Grayscale,
Gradient, Magnitude
Boundary/contour fragments
Shape Edgelet
features g
Shapelet
Are] 4o S Ak Wl e AW 5o 2w
o) 7, WS H9-7 /1ol A, vropat %7, 7}
Htete] Ao wE da e 27 T 22 3

B2 majel o] uhE A= UfolAfe

Ao, BALG )7 H& A ol

o Lo
[

1) gl
o]

i)
o
1=
o



H=HE S =

A =t

T
of

Recognition) 2] 148 S|4 4= 7
[10]. 2% 1.2 233 Q14] 7P Lrehuict.

. HMot S5 X3 Al ™

31, AlAH 22
Agkakis A ~Bo AL 18 TARE B, BEA,
Flel o o] PRt} B Al 7]7] 2 of
gato] ot S WU slo] T v AL
e}, WE A Saho) Aol BAL MAHS A
AR o7 AJele Ahuke xleke wkslr) 2ol
T A9 AEE ol gate] 2} A A] Bte] 913
& el oo g i 575 5
o

7

i olo -{o mﬂ o

o BAbe) AL WIS ARk T 7
o MBI 5 412 ASlol 2] 9109 08
Eos Adden Fuslsl LoEgon B4

GU AL EES AHU, FAARE Az
2 e olft B g %#%t Fuele A 7]
Fom AW Jlo8 BUasH] RE Ul
A 24 9] Hﬂ Aotk 717 21 AQkshe A4
o FAEE Uehich

E Tz
mergency support

Smartphone

system network

Web Server

Database

Fig. 2 Proposed System

32, Hlolef Ha

BA el gojete tiufel 2ol d miE
dhgAe] 1Y A BRI, A 5L 7]
Ao 2R dol BLES olgsiol £7]5kslo] 9]
L 2nlEEO R Agdth W deoled Hutel2st

=X|(J. Korea Inst, Inf, Commun, Eng.) Vol, 20, No, 9 : 1791~1798 Sep. 2016

A4 7101 S 2AukE A2 HA olFFAlolLt o]
Ttolg ol gsH= o] FHsslth ANLEES o] 5}
A b3 ST clolelE Ay AR Qg Ao}
AL QA ke AFOINE Sakol W
7] o] 2mhEol| 2] Byt ohuje glofe]
OIS BH el §21205t 71

uxﬂ ARE =7|H o7 =4sla ALt Anp
A Tes MRS AolZATnE o|gete]
AgALY] SRS & o R T S, 2z}l
AAE 4] 7Fs HHQ GPS #h AKH, efolufo]
ESSID &, S22 v A 12e} gojel s tuto] 2
AN g dolel S Hste] 771202 AW b
o[ElE A&k Ao HlolElE k= olfie
ARGALZE ARLZE U AW A4S o= I oA AtE
=& &l FAL s A5 AntEEe] wEEAY FA
o2 AnEEANA Ago 2 SHTE 870 &7
s 5 7] wiZell 4 ool S HolHE 7l
Who R AbTE mU ek AL WA 9IX| S S5}
of W2 SFENE ATy I BHo sxick
T 32 9ol B ciutol 2, AukEE A 7] go]

B 442 e,
O

Smartphane Manitoring server

Wearable device

4 o
;O l‘>

L ot FH:I

—|—‘

m e oz |m

Fl H ra

r

c

[ Datacollect | [ pataccliea |

——Data transfer——»
< ACK

——Data transfer——»
-« ACK

Data merge
———Data transfer——
Data collecting B ¢
Data transfer >
< ACK
® ® °
Fig. 3 Data Transfer Diagram
33. 82 u I—|E+E'
A8} A A B ut A AR E A5k HA| A

S SRS E OHH e & 317] YallAl= ol
gE futo|Agt ANEEZ S o] &3t} 35 AR
HAEHE A& X817 YA AntE 7)7] 9] 7k E
AARRE 7155kl A& Aol SVM(Signal Vector

1794



Magnitude) 2} ISVM(Integral Signal Vector Magnitude)
= A5k AAIGE ol ATt HEE B 6w
o] WAste] A 227l Aoz 13} ik
T o]% 1io|jof 27} Sa/dEe SISk~
T W skl S A A E g
Al ek A (1) 2 =AY A8k 9
AR AIZFEEQ] SVM ZFEZEO] AR S F o 4
Ue FEREA S5 4S AAsH] flsiA AMEE
Aotk ABS+= Ztj|gk(Absolute Value)E 2jn|3}
Diff+= 227 k(Difference Value)-S &Ju|stcH10].

ABS i svp
=| VX2V 2 - X Y+ 2

n n—1

‘ 1)

B X% 714 A4 3
v 74 ALA 2k
) 7% 714 A4 gt
A8 X% 7} 2 ALA 3k
¥ 714 A4 g
A %48 7% 7V LA 2k

A1 (2 AHEgEe] AdAE AIZE P92 A& A
HEA 2 AZHERE AR o) WskE ste] 3
27k 2217 AL o1517] SJa)A AREHTh

T
TABS i svar= /r - O(ABsaff—swf) dt @

S A AR ASHe AR S NS HE
37 918 2|45ko) ruke chn A4 A
T 7 A9k gk WA A A muk B 4
39k 291 ISON 2.2 ARgatc.

ol cutol 2z ALY ol clufo]
291 414 710} S ALg3HeITh 4H 71o] St USIM
2 g Zlo] Hsstol 36 FAlo] AU WA 2
uhE E2}o] dhEo] glolw HYHel 77| Bg
ol 7Hssto] FA A0HE EL 2851 ok 7
B AbgAe] £ AH W YA AHE A 27
A% L SF RS X S 9k GPS, 7H4E ALK,
Aol s 50| ThFs ALAE sk Glo] A
Ao} Al A $I3k Hojee utol Az BEE
7hgrha & 4 gle,

o o

ADIE 7|8 B85 S N ALY

message = {

"pid ": "’ patientID ",

"statusCode ": "0 or "1,

" accelerometer " : [
{ " accelerometer x “: "value "},
{ " accelerometer_y " : " value " },
{ " accelerometer_z ": " value " }

1

" position " : [
{/ latitude " : " value "},
{ " longitude " : " value " }

1

"essid " [
{ " value[0] ": " value "},
{ " value[1] ": "value "},
{ " value[n] ": " value "}

1

" beacon " : [
{ " value[0] ": " value "},
{ ' value[1] ": "value "},
{ " value[n] ": " value "}

1

"time " :  timestamp’

}

Fig. 4 JSON Message Format
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Fig. 5 Smart device and server communication algorithm
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