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ABOUT ME

    Fre s h  g ra d u a t e  w i t h  a  B. S.  i n  Ro b o t i c s  E n g i n e e r i n g  f ro m

A t e n e o  d e  D ava o  U n i ve r s i t y.   T h i s  p o r t f o l i o  s u p p l e m e n t s  m y

re s u m e  w i t h  s e l e c t e d  p ro j e c t s  f ro m  m y  u n d e rg ra d u a t e  s t u d i e s .

H a n d s- o n  w o r k   a re  o n e  o f  t h e  m o s t  va l u a b l e  p a r t s  o f  m y

e d u c a t i o n ,  a c ro s s  d i f f e re n t  d i f f i c u l t y  a n d  s k i l l  a re a .  E a c h  p ro j e c t

i n c l u d e s  a n  ove r v i e w  a n d  d o c u m e n t a t i o n .  Fe e l  f re e  t o  re a c h  o u t

by  e m a i l  i f  yo u  h ave  a n y  q u e s t i o n s.

E m a i l :  

s a n t e j e t h ro @ g m a i l .c o m

L i n k e d I n :  

h t t p s : //w w w.l i n ke d i n .c o m / i n / j e t h ro - s a n t e /

We b s i t e :

h t t p s : // j b s a n t e. p a ge s.d e v

JETHRO B. SANTE
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INTERNSHIPS

3 D  Pr i n t i n g  &  Pro t o t y p i n g  I n t e r n

J u n e  2 024  –  J u l y  2 024

D a va o  M e d i c a l  S c h o o l  Fo u n d a t i o n  I n c .  ( D M S F )

D e s i g n e d  a n d  3 D  p r i n t e d  f u n c t i o n a l  m e d i c a l  t o o l s ,  i n c l u d i n g

f o rc e p s,  u s i n g  Pr i n t- I n - P l a c e  a n d  F D M  t e c h n o l o g y,  p rov i d i n g

m e d i c a l  s t u d e n t s  w i t h  h a n d s- o n  e d u c a t i o n a l  m o d e l s .

S c a n n e d ,  m o d e l e d ,  a n d  3 D  p r i n t e d  a  h u m a n  a r m  u s i n g  3 D  s c a n n i n g

t e c h n o l o g y  a n d  B l e n d e r,  p ro d u c i n g  a  d e t a i l e d  a n a t o m i c a l  re f e re n c e

f o r  s t u d e n t s .

3 D  p r i n t e d  a  s c a l e d  h u m a n  b ra i n  m o d e l  u s i n g  S L A  t e c h n o l o g y,

d e l i ve r i n g  a  c l e a r  v i s u a l  a i d  f o r  c l a s s ro o m  d e m o n s t ra t i o n s.

A g r i c u l t u r a l  D ro n e  Te c h n i c i a n  I n t e r n

J u n e  2 024

A g r i D O M  S o l u t i o n s  C o r p o ra t i o n

E n c o d e d  a e r i a l  d r o n e  s p r a y  r e p o r t s  i n t o  t h e  c o m p a n y ' s  o n l i n e

s y s t e m ,  m a i n t a i n i n g  d a t a  l o g s  f o r  f i e l d  t e a m s .

R e p a i r e d ,  c a l i b r a t e d ,  a n d  m a i n t a i n e d  a g r i c u l t u r a l  d r o n e s  a n d

g a s o l i n e  g e n e r a t o r s  f o r  f i e l d  o p e r a t i o n s .

C o n d u c t e d  f l i g h t  t e s t i n g  a n d  a c t i v a t i o n  o f  n e w  a n d  r e p a i r e d  d r o n e s

( D J I  T 3 0 ,  D J I  T 4 0 ,  X A G  P 1 0 0 )  f o r  o p e r a t i o n a l  r e a d i n e s s  b e f o r e

d e p l o y m e n t .
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DRONE-BASED BIRD 
DETERRENCE SYSTEM

Undergraduate Thesis

A  s m a r t ,  a u t o m a t e d  d e t e r re n c e  sy s t e m :  A  g ro u n d  c a m e ra  s p o t s

i n c o m i n g  b i rd  f l o c k s ,  c a l c u l a t e s  t h e i r  ex a c t  l o c a t i o n ,  a n d

d i s p a t c h e s  a  d ro n e  t o  s c a t t e r  t h e m  s a f e l y.   

Keywords: ArduPilot, ROS2, Object Detection, Computer Vision 

Role: Sole Researcher & Developer 

T h e  C h a l l e n g e :  Pre d a t o r y  b i rd s  ( e g re t s  &  t e r n s )  c a u s e  h e av y

f i n a n c i a l  l o s s e s  i n  m i l k f i s h  p o n d s  by  e a t i n g

s t o c k  a n d  d i s r u p t i n g  f e e d i n g .  
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drone

birds

W h e n  a n  i n c o m i n g  f l o c k  i s  s p o t t e d ,  t h e  sy s t e m  p ro j e c t s

t h e i r  ex a c t  l o c a t i o n  o n  t h e  p o n d ,  a l l o w i n g  t h e  d ro n e  t o

exe c u t e  a  t a rg e t e d  l o w -a l t i t u d e  s w e e p.

I t  d e t e c t s  s m a l l ,  d i s t a n t  b i rd s  a c ro s s

1- h e c t a re  w a t e r  s u r f a c e s  w i t h o u t

re q u i r i n g  m a n u a l  i m a ge  l a b e l i n g .

I t  d i s p l ay s  A I  d e t e c t i o n s ,  c a l c u l a t e s  f l o c k  c e n t ro i d s ,  a n d  f o r wa rd s

M AV L i n k  d i s p a t c h  way p o i n t s  t o  t h e  d ro n e  a t  t h e  c l i c k  o f  a  b u t t o n .  

HOW IT WORKS?
0 6



E n g i n e e re d  a  6 - m a r ke r  A p r i l Ta g  l a n d i n g  p a d ,

a c h i e v i n g  1 1  c m  l a n d i n g  p re c i s i o n .  

Va l i d a t e d  a u t o n o m o u s  f l i g h t  a n d  p re c i s i o n  l a n d i n g  i n  a

R O S 2  H u m b l e,  G a z e b o  H a r m o n i c ,  a n d  A rd u P i l o t  S I T L

b e f o re  h a rd wa re  d e p l oy m e n t .

PRECISION LANDING

Can it land on its own?

Absolutely.

0 7
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D ro n e  H a rd w a re  S p e c s :

Fra m e  &  Po w e r :  H ex a c o p t e r  |  2 2 ,0 0 0  m A h  L i Po  B a t t e r y  

F l i g h t  E n d u ra n c e :  U p  t o  4 0  m i n u t e s  h ove r  /  2 5  m i n u t e s

a c t i ve  f l i g h t  

F i e l d  Re s u l t s  :

9 4%  Re d u c t i o n  i n  F l o c k  D u r a t i o n :  D e c re a s e d  ave ra ge

b i rd  s t ay  f ro m  3 5  m i n u t e s  d o w n  t o  j u s t  2  m i n u t e s .

7 5%  D ro p  i n  B i rd  C o u n t :  Re d u c e d  m e d i a n  f l o c k  s i z e s

f ro m  7 5  b i rd s  d o w n  t o  1 8.

drone

birds

HARDWARE AND RESULTS 
0 8



Role : Lead Engineer /CAD Designer   

A  t ra i n i n g  d e v i c e  t h a t  l e t s  m e d i c a l  s t u d e n t s  p ra c t i c e

re a d i n g  b l o o d  p re s s u re  o n  a  re a l i s t i c ,  re s p o n s i ve  a r m

m o d e l ,  w i t h o u t  n e e d i n g  a  re a l  p a t i e n t .

Keywords: 3D Printing, Solidworks, Blender, IoT

BLOOD PRESSURE 
APPARATUS TRAINER

Classwork Project

T h e  C h a l l e n g e :  M e d i c a l  s t u d e n t s  n e e d  m o re  h a n d s  o n  p ra c t i c e

w i t h  va r i e d ,  re a l i s t i c  c a s e s .  T h i s  s i m u l a t e s

n o r m a l ,  h i g h ,  a n d  l o w  b l o o d  p re s s u re  s c e n a r i o s

f o r  re p e a t a b l e,  r i s k  f re e  t ra i n i n g .
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MPS20N0040D
Configured in mmHg Arduino Nano ESP32

120
mmHg

Digital Speaker Module

DFPlayer Mini

Korotkoff Sound
@ 20-60dB 

Korotkoff.mp3

ESP32 Protocol

18650 Battery
PMS Module

 HOW IT WORKS?

T h e  s t u d e n t  i n f l a t e s  t h e  c u f f,  l i s t e n s  f o r  t h e  p u l s e,

a n d  re a d s  t h e  re s u l t ,  j u s t  l i ke  a  re a l  ex a m .

A n  i n s t r u c t o r  s e t s  t h e  t a rge t  b l o o d  p re s s u re  va l u e s  w i re l e s s l y  t h ro u g h

a  s i m p l e  w e b  i n t e r f a c e.  T h e  d e v i c e  re p ro d u c e s  re a l  Ko ro t ko f f  s o u n d s

t h ro u g h  a  s t e t h o s c o p e  o n  a  3 D  s c a n n e d ,  a r m  m o d e l .  

T h i s  i s  i t s  o v e r a l l  s y s t e m .

1 0



ACHIEVEMENT

1 s t  p l a c e
i n  t h e  I n d u s t r i a l / Fu n c t i o n a l  C a t e go r y  a t

W i n n o v a t i o n  Te c h Fe s t ,  p a r t  o f  t h e  A s i a n

C o n f e re n c e  o n  A d v a n c e d  M a n u f a c t u r i n g ,

h e l d  a t  S o l a i re  Re s o r t ,  Pa ra ñ a q u e,  M e t ro

M a n i l a ,  o n  O c t o b e r  2 3,  2 02 5.

1 1



Role: Lead Engineer/Fabricator

Keywords: Sheet Metal, IoT, Solidworks

ECOBAG VENDING MACHINE 
A  c o i n - o p e ra t e d  ve n d i n g  m a c h i n e  t h a t  d i s p e n s e s

re u s a b l e  e c o b a g s  t o  h e l p  e n f o rc e  A t e n e o  d e  D ava o

U n i ve r s i t y ' s  b a n  o n  s i n g l e - u s e  p l a s t i c s .

T h e  C h a l l e n g e :  A t e n e o  d e  D ava o  U n i ve r s i t y  d o e s  n o t  a l l o w

s i n g l e - u s e  p l a s t i c s  i n s i d e  i t s  c a m p u s.  Fa c u l t y

m e m b e r s  o f t e n  f o rge t  t o  b r i n g  a n  e c o b a g  w h e n

t h e y  c a r r y  i t e m s  w ra p p e d  i n  c e l l o p h a n e,

l e av i n g  t h e m  w i t h  n o  c o m p l i a n t  way  t o  b r i n g

t h e i r  b e l o n g i n g s  i n s i d e.  

Classwork Project
1 2



Viewport

Lock

Dispensing
Compartment

LCD

Coinslot

Select 
button

GreenX
Ecobag Vending Machine 

Electronics BayStorage Bay

Insert Coins Select Sizes Dispense Retrieve

 HOW IT WORKS?

I n s e r t  a  f i ve - p e s o  c o i n ,  t h e n  p re s s  a  b u t t o n  t o

c h o o s e  a  s m a l l  o r  l a rge  b a g .  T h e  m a c h i n e  re a d s  t h e

s e l e c t i o n  a n d  a c t i va t e s  i t s  d i s p e n s i n g  m e c h a n i s m .

T h e  c h o s e n  e c o b a g  d ro p s  i n t o  t h e  c o l l e c t i o n  b i n ,

re a d y  f o r  p i c k u p.  Fa c u l t y  s i m p l y  g ra b  t h e i r  b a g  a n d

c o n t i n u e  o n  t h e i r  way,  p l a s t i c  f re e.
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Arduino Nano ESP32

Coin Slot

IR Sensor

20x4 LCD

Push button 1 Push button 2

Servo Motor 1

Servo Motor 2

SIG
GND
VCC

SIG
GND
VCC

SIG
GND
VCC

COIN
COUNTER

GND
VCC

SDA
SCL

GND
VCC

D7
VBUS
GND

+12V DC

D2

A4
A5

D4

D5

D8
D6

USB

12V TO 5V BUCK USB

T h e  ve n d i n g  m a c h i n e ' s  e n c l o s u re  wa s  f i r s t

d e s i g n e d  i n  S o l i d Wo r k s  u s i n g  t h e  s h e e t  m e t a l

f e a t u re.  I t  wa s  t h e n  f a b r i c a t e d  by  h a n d  o u t  o f  G . I .

s h e e t ,  u s i n g  s p o t  w e l d  m a c h i n e  a n d  p o w e r  t o o l s

t o  c u t ,  b e n d ,  a n d  a s s e m b l e  t h e  s t r u c t u re.

THE BUILD
1 4



Role: Lead Engineer/ CAD Designer  

A  p a i r  o f  a u t o n o m o u s  ro b o t s  w h e re  o n e  ro b o t  ex p l o re s  a n d  m a p s  a

p a t h  t h ro u g h  o b s t a c l e s ,  t h e n  s h a re s  t h a t  p a t h  w i t h  a  s e c o n d  ro b o t

s o  i t  c a n  n av i g a t e  t h e  s a m e  s p a c e  w i t h o u t  ex p l o r i n g  o n  i t s  o w n .

COLLABORATIVE MULTI-
ROBOT NAVIGATION SYSTEM

Keywords:  Solidworks, Control Systems

T h e  C h a l l e n g e :  A u t o n o m o u s  ro b o t s  t y p i c a l l y  re - ex p l o re  t h e

s a m e  s p a c e  i n d e p e n d e n t l y,  e ve n  w h e n  a n o t h e r

ro b o t  h a s  a l re a d y  m a p p e d  a  p a t h  t h ro u g h  i t .

T h i s  re p e a t e d  ex p l o ra t i o n  wa s t e s  t i m e  a n d

c o m p u t i n g  p o w e r  i n  t a s k s  w h e re  m u l t i p l e

ro b o t s  m u s t  o p e ra t e  t o ge t h e r.

Classwork Project
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HOW IT WORKS?

E a c h  ro b o t  r u n s  o n  a n  A rd u i n o  U n o  w i t h  To F  a n d  S o n a r

s e n s o r s  t o  d e t e c t  o b s t a c l e s .  W h e n  b l o c ke d ,  i t  s c a n s

l e f t  a n d  r i g h t ,  p i c k s  a  c l e a r  d i re c t i o n ,  a n d  m ove s

f o r wa rd ,  re c o rd i n g  e a c h  s t e p  a l o n g  t h e  way.

T h e  f i r s t  ro b o t ,  A s t r a ,  ex p l o re s  t h e

s p a c e  a n d  re c o rd s  i t s  p a t h  a s  a

s e q u e n c e  o f  m ove s  a n d  t u r n s .  .

I t  s e n d s  t h i s  p a t h  t o  t h e  s e c o n d

ro b o t ,  N a v i ,  ove r  B l u e t o o t h ,  l e t t i n g

N av i  re t ra c e  t h e  ro u t e  w i t h o u t

ex p l o r i n g  o n  i t s  o w n

1 6



THE BUILD

3 D  m o d e l l e d  t h e  f u l l  c h a s s i s  f o r  b o t h  ro b o t s  a n d

i n d e p e n d e n t l y  p ro g ra m m e d  A s t ra' s  n av i g a t i o n  a n d  p a t h -

re c o rd i n g  sy s t e m .  B o t h  c h a s s i s  w e re  3 D  p r i n t e d  i n  P E TG .

1 7



Role: Lead Engineer/ CAD Designer 

Group Project

BLDC MOTOR THRUST
TESTING STAND

A n  a p p a ra t u s  t h a t  m e a s u re s  re a l  t i m e  t h r u s t ,  p o w e r  c o n s u m p t i o n ,

a n d  m e c h a n i c a l  e f f i c i e n c y  o f  b r u s h l e s s  D C  m o t o r  a n d  p ro p e l l e r

c o n f i g u ra t i o n s.  I t  s e r ve s  a s  a  p l a t f o r m  t o  e va l u a t e  a n d  va l i d a t e

t h e  p e r f o r m a n c e  o f  c u s t o m  3 D  p r i n t e d  p ro p e l l e r s .

T h e  C h a l l e n g e :  C u s t o m  3 D  p r i n t e d  d ro n e  p ro p e l l e r s  l a c k

d o c u m e n t e d  p e r f o r m a n c e  a n d  d u ra b i l i t y  d a t a

re q u i re d  t o  ve r i f y  f l i g h t  re a d i n e s s .

A d d i t i o n a l l y,  t e s t i n g  t h e s e  c u s t o m

c o m p o n e n t s  re q u i re s  d e d i c a t e d ,  re l i a b l e  d a t a

ve r i f i c a t i o n  t o  d e t e r m i n e  t r u e  t h r u s t  o u t p u t

a n d  e n s u re  s a f e  m o t o r  p ro p e l l e r  m a t c h i n g .  

Keywords: 3D Printing, Blender, Solidworks, Mechanical Design

1 8



Voltmeter-Ammeter

Servo
Tester

Module

Weighing Scale

BLDC Motor

Propeller

THE BUILD

A  w o o d e n  p l a t f o r m  a n d  t u b i n g  a r m  h o l d  a  3 D  p r i n t e d  m o t o r

m o u n t  a n d  p ro p e l l e r  a g a i n s t  a  d i g i t a l  s c a l e,  w i t h  a n  E S C,

L i Po  b a t t e r y,  a n d  vo l t m e t e r  a m m e t e r  h o u s e d  i n  c u s t o m  3 D

p r i n t e d  e n c l o s u re  f o r  t h r u s t  a n d  p o w e r  m o n i t o r i n g .  A s

p ro j e c t  l e a d ,  I  m o d e l e d  e v e r y  c o m p o n e n t  i n  C A D  a n d

a s s e m b l e d  t h e  c o m p l e t e  sy s t e m  by  h a n d .
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Role: CAD Designer 

Keywords:  3D Printing, Mechanical Design, Solidworks

T h e  C h a l l e n g e :  D u r i n g  c a d ave r  d i s s e c t i o n s,  m e d i c a l  s t u d e n t s

o f t e n  m i s h a n d l e  r i g i d  s t a i n l e s s- s t e e l  f o rc e p s,

a c c i d e n t a l l y  d a m a g i n g  d e l i c a t e  t i s s u e.  S c h o o l s

n e e d e d  a  ge n t l e r  a l t e r n a t i ve  t h a t  c o u l d

w i t h s t a n d  re p e a t e d  s t u d e n t  u s e  w i t h o u t

c o m p ro m i s i n g  c a d ave r  s p e c i m e n s.

3D PRINTED
MEDICAL FORCEPS

3 D  p r i n t e d ,  re a d y  t o  u s e  f o rc e p s  d e s i g n  t h a t  l e t s  m e d i c a l

s t u d e n t s  p ra c t i c e  ge n t l y  o n  c a d ave r s ,  n o  a s s e m b l y  re q u i re d .

OJT Project
20



S o l e  d e s i g n e r  a n d  f a b r i c a t o r  —  re ve r s e - e n g i n e e re d  t h e

ge o m e t r y  u s i n g  a  f l a t b e d  2 D  s c a n n e r,  m o d e l e d  i t  i n

S o l i d Wo r k s ,  a n d  3 D  p r i n t e d  t h e  f o rc e p s  o n  a  F l a s h Fo rge

C re a t o r  4 .  T h e  m e d i c a l  f o rc e p s  a re  w e re  3 D  p r i n t e d  i n  A B S.

MY ROLE
2 1



3D PRINTED WHEEL
HUB CAP REPLICA

A  f u l l  3 D  p r i n t e d  re p l i c a  o f  a  d i s c o n t i n u e d  w h e e l  h u b  c a p,

m o d e l e d  e n t i re l y  f ro m  m a n u a l  m e a s u re m e n t s  a n d  re p ro d u c e d  t o

m a t c h  i t s  o r i g i n a l  c u r ve d ,  l aye re d  ge o m e t r y.

T h e  C h a l l e n g e :  O n l y  a  c a l i p e r  a n d  p a p e r  f o r  t ra c i n g  c o u l d  b e

u s e d .  T h e  t a s k  wa s  t o  b u i l d  a n  a c c u ra t e,

sy m m e t r i c a l  3 D  m o d e l  f ro m  m a n u a l

m e a s u re m e n t s  a l o n e,  t h e n  p ro d u c e  a  w o r k i n g

re p l a c e m e n t  t h ro u g h  3 D  p r i n t i n g .

Personal Project

Keywords:  Solidworks, CAD Reverse Engineering
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