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Research on the Disaster-Exploration Unmanned Vehicle System based on the
Multi-sensors

Jia-Horng Yang, Ding-Yu Chen, Bo-Kai Hu, Po-Jen Tu CCIT, National Defense University yang.jiahorng@gmail.com

Abstract—The purpose of this research is to construct a disaster-exploration unmanned vehicle (UV) system based on multi-sensors.
This UV system is integrated with the exploration unmanned ground vehicle (UGYV), the injury ambulance UGV, and the unmanned aerial
vehicle (UAV). Firstly, according to the task d ds, three vehicles are all set up with the sensor module, core control module, motor
drive module, and the remote control module. In addition, not only can the sensor module be applied to return back the situation of the
disaster area, but it also collected the dynamic information of the vehicles to help to establish the accurate math models that will facilitate
the subsequent designs of the stable controllers. Besides, additionally, we also set up the first aid box and the gesture control armband
with the injury ambulance UGV. When the exploration UGV and the UAV send back the information of the injury location and disaster
area, the injured ambulance UGV will go to the injured location. If the injury person is conscious, then he can use the first aid box to
carry out the simple treatment to avoid the injury worsening. If conditions permit, the injured person can also sit on the injury ambulance
UGYV and uses the gesture control armband to connect the core control module of the injury ambulance UGV. Then he can use some
simple gestures to remotely control the injury ambulance UGV himself to return back to the hospital. Finally, in accordance with the
different task characteristics, we design the adaptive controller and another various controllers to reduce noise and improve the
robustness of the UV system. So that these designs yield the UGVs not only with the foundational functions of traction, navigation and
obstacle avoidance, but also retain the considerable stability of the entire travel in the fact of unknown environment and unexpected
disturbances. Even when encountering the sudden situations which require emergent obstacle avoidance, the UGVs can also taking into
account the stability of smooth turn. These characteristics not only can reduce the vehicle vibrations to extend the components lives but
also can help to extend the UV application in the areas of human factors engineering, such as the large-scale self-propelled public
transportation could be developed. These stable controller techniques can effectively improve the comfort and stability of the carrying
personnel or the precision material. Therefore, this study is really a practical and worthwhile research topic.
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Figure 1. Disaster-Exploration UV architectures.
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Preliminary achievement:
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Azimuth view of unmanned vehicle

The yaw angle map of the Path simulation of unmanned
unmanned vehicle vehicles

Scale Cessna 182

; — ) e
Figure 3. . '\f:'\;::g‘ ]
- P ]
Quadcopter model. = e S 3 ]
y ! I
Ze -
ve Yaw s
Roll x, poe e e
Pitchy 3 v Closed-loop responses of original Step response of the closed-loo) Closed-loop response of the
mg PID and our design PID. system for aileron angle to rol “clevator angle to speed”
angle original system, and our system.
design system .
Scale Cessna 182 transfer function = ]
The TF from the elevator angle s(s) _ -875.36315~1959405+1012100 A#
to the speed 6;1(1) 86.11895% 41985947857+ 1615052 4 2082.554945.7337 l
The TF from the elevator angle @s(s) ~44.9855*~201035%~2363.55+1730.9
to the Angle of elevator Bg,(5) 86.118959 41985947857+ 16150524 2082.554945.7337 Em=
The TF from the elevator angle %:() _ ~198935%-1055105-15567 Our designed comtroller  Step respouse of the closed.doop
to the pitch angle 8Ey(s) 86.1189544+1985.947853+1615057 +2082.55+945.7337 effectively and completely system for the rudder angle to
improves the dilemma of the non- yaw angle original system, and
minimum phase system. our design system.
The TF from the rudder angle 50, 19.565% 4 10483981657+ 1387923.094857 178709315
to the sideslip angle () BEITIS + 20798 85T OIS ATEAS" 3 RGO TOTOAORST + 19SS
g R Acknowledgments:
3 rom the aileron angle . 5 625 2 242 ‘ - .
TheTH v o s s somosions This study can be accomplished all thanks for the supports
) from the Ministry of Science and Technology, MOST of ROC.
The TF from the rudder angle v, ~5783.689357~1304871. 63475
fo e yawangle O T s e s A T e e (MOST 107-2221-E-606-013).

3 ICRAMM /¥
5



2019 ICRAMM &t & HATREAYEEN B s 22 H 2 A FIHY - B R MR AR 20 e
BfteT ey o S AR (5 ] DA - Hoamorth o] DUEFIS B8 RS (HEBEAIIE T 5
SHlE—TERE - EARE N EAEE AR E Y - 7B R TR
HEHBEE AR A - VA REVFH RS NS &R » JHiL > EWEgRmA
AR SRR SRS YRS R - FERAMANER T » MiEEIEE
HBR T SERCREREESS » WIS SN ERRSC PPT MBS TS 5 thAh > B T{E 8 B 8
HE I 9 BRSO se ket & s 8 A 8 HIERIRNVEMVEER I 4 BESHERDEIE R E
RE | 5 B2 5 — IR A K (R 2R SR EE RIS MR E R 2 HZERF
PRI R E S I S - B RIS S B R R S 1 > d0ptA
B DAAE B E A R AR 28 35 S R BB - e Tamo e T Ay AR A T — L]
B R RS > DGR B O AR 2R B & 5 11T E -

248the TIER International Conference FFSRELZEHRHYIARS Ky ARAREIEEHY Omori Tokyo REI
Hotel (X01& 4) - 32 +43(FF] » 75 108 4 8 H 7 Hif RIFFEIC T — i s Eam-cis > B
Z 8 H 8 HHVER 1 B ki - BHH0E 1 3B/ N » 4 B R (FRE R R as —RAVITIE » 5§
AR RTINS o T 8 B R B T A T &Y 20 S8 IEFIMEE -
T E AR A TR R T HBEEZ Omori Tokyo REI H 822 5] Omori Tokyo REI
Hotel SETEEBREELY)N - FS E5t S m I (A BRI S 6= AR FHE O3
REfGL > EHBEYEEE R A AL -



'ﬂ
! ni

4 TIER International Conference &rigibiith At © BE G A AR B 1EEZAY Omori Tokyo REI Hotel

FESERREREI AR - BICIREIRrE B CRME T SR RSV (AOE 5) - MEAATE
TTIREES R BT LRV — (85X HrER AN E 6 FERATR) HEREBERERS
A AR EHEE — T lE 7 - TIEA BFSEMRTIEER) » NBEREE A FEE e
A 20 7358 > ARG ok = Pl M2 [R5 R EREBIARR AL > S E S S =t (A A E

PR R ER A B An - SR ATE B B AR AR T L B
AER T ©



WRFASE
International
Conference

5 AANBRGRITENEHRE

YILDIZ TECHNICAL
UNIVESTY,BARBAROS
PARAMETERS AFFECTING SPRINGBACK FOR BOULEVARD34349 YILDIZ-
VEHICLE

1I-RIETOSAKA-08089-16150 | BODY PART WITH FINITE ELEMENT SIMULATION

GROWTH PERFORMANCE OF YANKASA RAM BELLO M. D,LAMIDI,
LAMBS FED UREA AND LIME TREATED GROUNDNUT 0.S5,AUDU, S. COLLEGE OF EDUCATION,MARU
(ARACHIS HYPOGEAE) SHELL IN A COMPLETE DIET I B,TANKO, R.J ZAMFARA STATE,NIGERIA

RESEARCH ON THE DISASTER-EXPLORATION ~ B, CTRICAL AND ELECTRONI
UNMANNED VEHICLE SYSTEM BASED ON THE DING-YU CHEN, BO- ENGINEERING, CCIT, NATIO
MULTI-SENSORS KAI HU, PO-JEN TU

STUDY OF DEFORMATIONSOF MATERIAL
UNDER CYCLIC STRESSESUSING SPECKLE MOSCOW INSTITUTE OF
HOLOGRAPHY PHYSICS AND TECHNOLOGY




7 OEHERTHEE &R

248th IIER International Conference ¥ AJHERN T B ERT T8 RIEALEH S » WNHE
TRIEITETER(AOE 8 K[E 9) » ML RBIAVHRE » TR E RIENH SR TR - fEEX
(R g FRERER T — LRI N A ACHA T EERRSE 0ME - FRRIAYE » A& K A RE R
PE R ER AN S5 R A A TR 7T F ) S S e 07 =00 R R TR R e s Y R R
fE AT DAERZ ISR EEH 1% - P SR BEA T am A R VR 5 5340 > TEbRsT &R
I FefPIs s SCEsR A —RE E IR DA TS 5 » SRR ARV EEH R PPT
AR R G B B 28 A TR GE 10) 2 FARIEE 43 T R AR R T2
B2 - TEN T N ST AE % > PSR 4 B S TP o SO TR (R [
TEMEEE R TERT) > (G AR T RS ICERIIET - NI > & RIEEIARI R AR
£ 10 B2 5 (5 1 4 B P b 10 BEZRIEIAER - 49 18 (BI/INEF > BEEITIZER T RAREK
PR EERIN » IEa SRR AR EEIFFEIER > RS RESM TIZ BN T T 8 -



* Web: ht
£

tps. //\vww(mv((-ren(eusm 0

L) . /
£ 'y ’ " L4 :, |
L‘.‘f;-.iu. ¥

1R/

|

8 ALK EESHIA] T HE A AL

9 ARNETHERHIE(EEEE)

10



3. {E VS B R IE
EALE :

ARSEL T 111 JEtkes A 0 fiZE o AR E — RS LIRS & (111th International
Conference on Robotics, Aeronautics, Mechanics and Mechatronics) ; K " &5 248 J& B TAZAfELH
FE B 221l bITET & (248th IIER International Conference) | S¥RVEIIEE it R &k - & —EIFE <
NI - R H CAW G o] LUE RS s & BLHA SR T BT Sf » —E
TR BRVAIEER - BB RHFTRCR o M E A A DU IIAHBA EIb 22050 - 2
WEREE AN T EATAITA T st e AV ARE - B S AVHITE ) R o IR R
FER PR b & S B AT B VA4 T s DU e & 5 A0 R B S R E
HIHAI A EMEAEE A BB S - AR Seas £ 8 0B 5 AR B A7 T2 Lo T U RN
KIRFEETE TR R B S B 2 1T ST EVESER L) - (S AT EAIIFE AR
FACE B L E LB R BRENTEURZEZ | 1 & e O EsS BE i SO e 7S T0F » I
AETTINE RS T B R 58 B AT Y B & TR

A% FEATMET & T — im0 R (B A TR0 R R R =
RAtan T
(—) KA EHTREE R A2 e (Moscow Institute of Physics and Technology)y Nyan Min Htet 1
Volkov I VLIS T BABORT A ASH B IE 1 /E I N YEEIE 890 1 (Study of

Deformations of Material Under Cyclic Stresses Using Speckle Holography) | ©

i L ETERAT IR Y BR T H R SR B B 52 > U H ST AR R ) o L B AT Y IRk
(Fracture Zone) HY FF &R V£ T2 82 1% L £ Hi o0 M > WF 5 o e ol 22k I BB+ 28 7% (Speckle
Interferometry)#t #HEHRIE I1E A T PIE EPHIER BRI H SGE AV -

11



Nyan Min Htet B2 PEEE A - HAMESESRER - FATENR K 8 A 7 HAERRZ
I s TR  (H Y E MR BRI R SRR B L T 5 248 JEEE TR
FliEnfToE BERATIET & 5 &8 > FT2L Nyan Min Heet el EATEAPRESNR » XHIH T 8 A
8 HERGUEHE S iHaT e - BIAMEERYEE - M A B E - Rt~
T B

(D) BB EHE H A aeAEPE(Law University of Nigeria)X Enugu FZI&AY Tkenna Paul
Ukam, Emmanuel Chukwuagozi Odoemena K2 Angela Ngozi Chioke Frdt[ElzmEny " iEmAE»

IR 5 PR 0 2 TR 2 A R B e BRIEAS 5 T (Achieving Effective Global

W

Environmental Governance Through Human Right-Base Approach and Effective Public

Participation) | °

SRS R E H 2t & > IR R RN H AT 2 RRE s iHfy e
TEFHUCRE G » JeiHy S IE i & 220 A ETRYRRESSUR - S F &R0 AR 5 S EE S 5
FERIAR ARG ER ALY T U 1L S A AR BLBURAE S - DUECR T —(E BHRRElR A
(ERFRYAFEREE SN > H A El sy e H B S EER TR s PR i M I FE e 4H A%
SEBGHIES TIIMA T EL T HIERL)  (HER SR E S TR - RSB SERSEEFLL
SNSRI R  BREETE —(E e ERERRH AR RYY > WIENERERES > WS
N B BRI ) R AR AR

() E=F RN 2 R E KB EZE T 2 4 (Department of Architectural Engineering,
Songwon  University, Republic of Korea)Hy Jongsik Lee $2HHY T B AR FITHEERE S AU #E
J77£(Indexing Method of Cost Score and Function Score that Can be used Building Design VE) | °

EERNEETRETRIESERE TR —ETE - £t VE b aEEbsds RARL
12



ARIEENIHREI AR B R R T 2 ¢ (B2 » RS [VET R E R AR 5 [T H i E
NEZRS AR MARAE - EEBETEE P B0 RS SG T ATRERE
BRE] TR ¢ IR T SEEER R - ZUFR RS TR A R E R RRY A
ARIEHRER o A THE A BHYTRES - ISRy B S — (A 88 oy ay g -

(M) Ss—TmA sEavEm S L B H O R SR 22 Rl B2 Toyotetsu AFZEERBAZE H1.0 Y Dr. Ali Baki
Frsd ey T gt B i T 40 (R (0] 8 1Y 2 B T A TR TT RAYE BE (Parameters Affecting

Springback for Vehicle Body Part with Finite Element Simulation) ; °

B S Ry AR SR 2 8RR B [B]58 (Springback) B A HET T IERERY A AR (E -
il TARERF R ERIBEAS AR B R - Fras BB EAE VPR E I B A R %
T REZ R IRERR » T ESHVRF RS - L8 KRS AL - MAESE
RV  ETTHRZE AR E A 28 7 TR RS - FEEEE T o
U E BTN - SRR AR RS H ks T DU N © EedE A TRTH
A% E AR MBI RGN H2Ro A e A B 18 Y T E AR A2 2 -

i _E Ay (B E A TAE » (E S E BB TAI5EEE 270mpa FYSRRHE ELZEAHRE T B2 T
DUB DEAR A F R B8 & - %9 R B RS RE TN © Bxi% - JRiEdE T EREATRE
HEEEs -

(F1) Btt—Tmam 0SS AR E Y LB S AE2HY Dr. Lama Alghofaily gy T /b S fa]
WAEZEHEESHFEAES TAVSEE R 7 (Women Leadership in Higher Education In Saudi

Arabia) | °

GRZENT] ~ (30 R ATE A PR R R H At e dm ey 1 8 2 IR AL A B R

13



ST AR TS » B AR SRSB4 - BT+ %0y
YR SR - (B PR RN -

PRI PRI R A S S BB ST M G RS T e ik is (B 7 B2 25 B — #2550
Saudi BUR 25N I By 1% BT 20 T — 202 - Bhan T 2030 AR S HYRRE] -
EAHISCEE TR S TR B AR S Y2 B - (B RTE Saudi 11 g H A MBS
ERRHI B i - N Rzt G BRI EEZ =87 ~ (B0 - 5P - LU
KERPENEALF GRS - iR T s EFE SRR RIS Saudi IR T > HRMESFHHE
PR LRI 2O T PR LAY E W RGBT T ERE T © 45 R
71N > Saudi %7 2CFE B T BRI B G AR T 2 PHBE - 1T BRI SR Rk B BU B ]
HANE 5 fR A S T AR -

B

BRSNS GHERZ TR - BN 55 111 @A - fZE » HRE—
#S fb B4 P2 0 5 & (111th International Conference on Robotics, Aeronautics, Mechanics and
Mechatronics, ICRAMM) ; FYJREA » T5R Rz btal & iy LAV AR AR AL » HUZ B
B AT | 25 248 [E IR TAZAT BT ST B 22057 & (248th TIER International Conference) |
EREN - ARGt ErE AN AN - FEEARERN K BATHEASE
et G H BADR - AT g 28\ B e G 8 H BIRvRi R A S TS - (2R
NEHEEHEITEEE 60 RAVIESERFE (B G I AL ERA T & BRI AT 8 A PR B A B A R 75
MG — RS IR A G 12 BRI & R S8 T KBRS - 6 T ERHERE
b > NEFSAESE - HA/ DI BR R - SJGER| TR SUEITIR SR o MR
BRIt AR E S R HREERIER R T o EE SR - RS T — B SR T

—EEHNEERE > AR R H CHIRMAIBIR ST T EES - BEEYNE NG T T HsE 5
14



o ARG R MRS NI A BRI & -

Mt IR S BB MITE & s s RAED) - HAFEETOE - B ARG EIRE
(e H B KA i AR (E HL 5 (8 - HAENTSS & St R AT A Ik 555 R itttz /48
IR-toratas o A BN GBIl YN 1ERR © ESh  WiaT e ERFRIEEE 12T 2 - g
G52 e SIS G S 1 F R B SOV AT I - _EAlEEZaIERE - HUEIS [ IR,
> BATIS LL BB o] LR (M E R ABe STt e R B 2% B et &tk - A
B 11 ARy BRI & - HS G KAV AR E] e e s & B 2 LIRS
EIRHEHIERTS - EZFR R SRR ERVER - S HBETEMRAT 28 DU AR
EBITE SRS - NRETSMITE g - HTEASZARE - EERARNS
B FAVEREE g e bRV E R BB A A ER 2 0 R A B E & R T
E 5 NI - eV & im s CE R G5 TECAE L AR EIGRIEE S B AT E A g s sk
SHNEEREZNERNEEE - SRR hERREE AT A8 > B(E ARER
AAETESCICEFRITE L T - AREEaybfas & thaF el DI 2 51— i Rl L HAWTE S iy R R e sl
b BB - AREABEE LAY S E BT ~ BUE R Es SRR » TRBGE & A H B
B BT TRIPTRHY ~ Bl #0E BRI SE By  r4a s e - 2B AR BRI E K il
B SRR TEE RS o A REARRE A AL B S MR - BRI RSk BRI IR
P TIEHVERELAF -

DL ERE BAAZBLHZA T 111th International Conference on Robotics, Aeronautics, Mechanics
and Mechatronics ; & " 248th IIER International Conference | & OF & ihAsT & Ay E A 0SBl
H 5 f% A REEHRRE SR A E R = TR E AT - B RHG R At th E AR B 5
i N BE A S REE A [FINVERBT BUR B2 M e A Frpl & » (B8 Y7 s KBS
WETERIS 8 BB AR ELRE B HVHERE RE A IEEATAUH - IR I =8
TEEAth B R AE RS B EREA IERVIET - RS R B S AR R BV SCFT

a2 [ENAT LRI -

15



PEIE R Z AR R ©
o ek

o KT

Bl

RS RHZED BB MR E SR 25 T2 AR " 111th International Conference on
Robotics, Aeronautics, Mechanics and Mechatronics ; & " 248th IIER International Conference | Fit
ERERAIHS S - ERE G 2 BRI & - PR ARET I (E e F e A A
A o AT R - AR L R 2

16



