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Are	U	Data	Scien<st?		

create	value	from	data	through	analy<cs	

data	science	is	integral	to	the	business	product,	
vision	and	success	



GE		Transporta<on	Use	Case	

Business	Purpose	:			Help	rail	companies	manage	locomo<ves	beLer					
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1.	Deal	With	Fusion	Sensing	:	U<lize		many	sensor	to	draw	the	whole	plant		

Remote	sensors,	satellites,	and	unmanned	aerial	vehicles	(commonly	referred	to	as	
“drones”)	can	monitor	plant	health,	soil	condi<ons,	temperature,	nitrogen	u<liza<on,	
and	much	more	around	the	clock.		

The	Sexiest…	



Pla[orm	to	Build	the	Knowledge	Base	by	Combining	Sensor	Data	and	Context	Data	
Sungho	Shin,	Jungho		Dongmin	Seo,Sung-Pil	Choi,	Seungwoo	Lee,	

Hanmin	Jung,	and	Mun	Yong		

1.	Deal	with	Fusion	Sensing	:	U<lize		many	sensor	to	build	the	Knowledge	
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2. Fusion Sensing

For	the	Sexiest…	



The	Sexiest…	

Observa<on	which	 deviates	 so	much	 from	 other	 observa<ons	 as	 to	 arouse	
suspicion	it	was	generated	by	a	different	mechanism…..Hawkin (1980)	

2.	Understanding	Outlier	

Novel<es	

When	trying	to	detect	outliers	in	a	dataset	it	is	very	important	to	keep	in	
mind	the	context	and	try	to	answer	the	ques<on:	“Why	do	I	want	to	detect	
outliers?”	The	meaning	of	your	findings	will	be	dictated	by	the	context.	



The	Sexiest…	

1.	 Check	 Sensor	 :	 procedure	 of	 measurement,	 sensor	
reliability,	environment	
					if		:	all	above	are	ok		then	remove	outlier	
					else		:	follow	procedure	bellows	
	
2.	Try	in	different		condi<on	
					if	:	there	are	no	more	outlier	then	finish	
					else	:	follow	procedure	bellows	
	
3.	Check	the	model	:	fixed	restric<on/assum<on		
					if		:	no	more	outlier	then	finish	
				else	:	throw	away	all	data	but	outlier.	Change	the	model	
	

2.	Understanding	Outlier	



The	Sexiest…	

3.	Build	the	dis<nguish	model	:		
employ	unusual	method	from	different	field		



Viral	Marke<ng	Model	:	Random	Brownian	
(Biology	Molecular)		



MEAN FIRST REACTION TIME (MFPT) 
First reaction time is defined as the time when particle reside in reacting space 
and react. In viral marketing  “reaction” means a viral. 

MFPT Without Force. MFPT With Constant Force. MFPT With Spring Force. 

There are anomalous in MFRT in low diffusion. The anomalous, in this study is 
defined as  optimal diffusion coefficient. MFRT is usually increase inversely, but in 
small range of D, the  MFRT is tends to decrease until certain value and increase 
again. The trend is reinforced by  attracting force. 
 
optimal diffusion coefficient represent possibility viral will happened 



MEAN FIRST REACTION TIME (MFPT) 
First reaction time is defined as the time when particle reside in reacting 
space and react. In marketing , “reaction” means viral 

MFPT Without Force. MFPT With Constant Force. MFPT With Spring Force. 

This optimal diffusion coefficient trend and value are shift by radius of  
reaction space. The bigger radius , the smaller optimal diffusion 
coefficient. 
 
 
Possibility of viral is bigger when exposure network is bigger 



Informa<on	Spreading	(e.g	Hoax	spreading)	:	
Compartment	Model(health/disease)	

Also	famous	as	SIR	Model	



Combining	Compartment	model	
with	network	analysis		





e	

Bacterial-contraction  
Area Risk System 

Event-base feature extrac to find 
the critical event in coral disease 
by Hilbert-Huang Signal Proc 
 
	
	
	

Water data	

Sonar Image	

Vector Differential Image in 
Hilbert Space to analyze the 
first critical damage ima	 Adaptive Area-base Risk 

System 

LIDAR sensor	Weather sensor	

Water quality sensor	Sonar sensor	

Weather data	

Fusion sensing data system  

Lidar Image	

Event-Base	Analysis	:	Hilbert	Huang	(Signal	
Processing)		

















Drone	

IR	Filter	 Camera	 Thermal	Camera	

SYSTEM	
ORCHESTRATOR	

DATA	
COMMUNICATION	

DATA	
HANDLING	

DECISSION	
MAKING	

WIRELES	
COMMUNICATION	

IOT	

COMMUNICATION	
SYSTEM	

DATA	STORAGE	

DATA	PROCESSING	

DATA	INTERPRETATING	

SMART	ALERT	

CONTROL	SYSTEM	

MACHINE	LEARNING	

Sensor	

People	

Crowd	Analysis:Fluid	Mechanic	(Mechanical		
engineering)		



Input	

Perhitungan	spasial	
kerumunan	

Filtering	
kerumunan	Interpretasi	IR	Gambar	by	drone	

Segmentasi	spasial	

Output	

Proses	

Peta	kerumunan	

Smart	alert	



Pengambilan	Dataset	(Training)	
α	=	β	=	γ	=	0	(mendeka<	dan	dicatat	sudutnya,	α	lebih	kecil	dari	±15)	
θ	=	30	(dataset	A)		
θ	=	45	(dataset	B)		
θ	=	60	(dataset	C)	

Pengambilan	Dataset	(Tes<ng)	
α	=	β	=	γ	=	0	(mendeka<	dan	dicatat	sudutnya	,	α	lebih	kecil	dari	±15)	
θ	=	30	(dataset	A)		
θ	=	45	(dataset	B)		
θ	=	60	(dataset	C)		
β+θ	= 15 s/d 75 (random)	

Data	diambil	pada	saat	drone:	
-  Diam	pada	ke<nggian	h.	
-  melakukan	gerakan	yaw	rota<on	(turning),	

kearah	±	yaw	
-  melakukan	gerakan	lateral	kedepan	(forward),	

kekiri	atau	kekanan	(sideway)	
-  gerakan	arcs	maneuver,	gerakan	berputar	

mengelilingi	satu	target	(±	120)	

θ	=	30,	h	=	25m	
θ	=	45.	h	=	
35.35m	
θ	=	60.	h	=	
43.30m	

Konsep	Pendeteksi	Kerumunan	
dan	Pengumpulan	Dataset	

β+θ	

Drone:	
Roll	=	α,	Pitch	(Tilt)	=	β,	Yaw	
(Pan)	=	γ	
Camera:	
Roll	=	0+α,	Pitch	(Tilt)	=	β+θ,	
Yaw(Pan)	=	0+γ	

d	

d’	

h	

Safety:	
d	>	50m	
h	max	120m	
avoid	overflying	
the	crowd	 2020©PeduliKampus.	All	Rights	Reserved.	

(Photo	and	Drone	are	not	included	and	belong	to	their	respec<ve	owner:	Parrot,	).	
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Coun<ng	

Density	
Map	

Coun<ng	

RGB	
Camera	

1920x1080	

Thermal	
Camera	
160x120	

Longwave	
infrared,	8	
µm	to	14	µm	

R	G	
B	

Combi
ne	

PENS-	CDC	
Crowd	

Detec<on	and	
Coun<ng	
Dataset	

I(x,y,	R,	G,	
B,	

Thermal)	

I(x,y,	R,	G,	B,	
Thermal)	from	

drone	

Learn
ing	

NN	
F
D

FD	=	Feature	
Detec<on	
RS	=	Region	
Segmenta<on	
RoI	=	Region	of	
Interest	

R
S	 RoI	

2020©PeduliKampus.	All	Rights	Reserved.	



Crowd	Detec<on	Drone	



Spectral	Camera	



Test	jarak	komunikasi	telemetry	(merah	=	ground,	kuning	=	10	
m,	biru	=	20	m	dan	hijau	=	30	m)	

Telemetri	Test	



Detec<on	Result	(Suramadu)	



Detec<on	Result	(Pasar	Pacar	Keling)	


