Appeared in Proc. of 2020 Conference on Technologies and Applications of Atrtificial Intelligence (TAAI 2020).

R
Rzpus~ 8 Fafsk
G T LR s B 64 5
E-mail : 106753009@nccu.edu.tw

FE—iFE ko d R AT SEEE T 7 b E B AT
2 BT R B AP ARRE (R X ES )
EHZePEb o Ra o EASEITX S p A FEHALN
PoRFRBPFNED Y FEEHRER T EF 4 1k
RE PR L P A okt o PR G RGE S MEA
WL p TR AR B R TARD] s e A g
TRy dd B R A0 2 ekl R ERISRE X
Boo BERT H NG v%] PR ARG AP Sl A B
B3t B0 E A R AR m%’-Fdﬂ¢§4§4%W%P
T BIRE 2 B T G BT P BB F A AR .
RS HIRBEEY R e R T EBEIRKE o B zkgéaé
Fdi2 k2 oanlE o

AT R B EAH T RERERY

)*)~

L WA

ﬁﬁ%’ﬁ&%e&ﬂf;sdﬁiwm WP R A

R YRR T L E L T Ry oty
FAFIT R AW AAE R R 4 F LKA

PARAFE G HRG A BEAL MBS S KRS
Boo HpRARZ AR FOE CRA A p AT omE R

O BANEELRIE, §EFE AL EL 2P R
WoiZ T RDCEERBIE TSI ALEL 2P
?%iﬂﬁﬁﬁﬁiﬁai,mpﬁﬂw\¢m141,
: ‘m*ﬁﬁiﬁd i#ﬁ_\'%}}/g 17 REFLALG
fe P AR RH|TSLAALFARR o ot AV FEE AR
PR Rl 2 5 IR R A SR B KR 17 g endf
F]R o fham o ATRBIITE X SR G R Y RF K

TR R
L[]
ST TR R
4 R o R 2
Rt BB nd R R ¢ BREA

TR %J}i)ﬁ‘—t’k—’ EN F”ﬁ‘iﬁ_?“ e 18
A ¥ gk (T
tiz} B &

"z %*"L*

o

b
* ka,pa’*ﬁ?ﬁ»
4 Ere

OF‘QF

oo H
= o 1=
H ‘{37 E-

sb E‘éfi?

=

-

O
w

Lo
¢

T

‘J

~

AAEAI PR AHT R - BAE A BRAIREL
PR TR RS R o Y
BUEE N RS AL R 0 F AT Al
TRIE P E - FERERT FFT R T R RRY
AR AR RUET R FL T IS E
A ARAR AL RO B T RS o

]

. WPz
A EAIEG

IP“F B @ e AN o P B RE A
7 G H B Bk (vertexclustering) ~ B8/ %%
7% (vertex/edge/face decimation) ~ P-4/ (resampling)
—1;-[2] 'IB‘Eg\Iﬁﬁ;fé_Njéf] T]/H’L/}JE"’*?HA\;:—_

BAPN IR B FRELDY

e
REpoie~ 8 Fapsk
S e LR dn g B B B4 5L
E-mail : li@nccu.edu.tw

Rt Ee FUREREANG " PRAE L S R S
Az R AR o w AR 1 e Tarini[3]4
- fEc ARt L e R Jz U A R
YT E RE G 0 sk TR
(coarsening operation) ; # if v ¥ ¥ (optimizing opera-
tion) ; i%*f % (cleaning operation) -

B. - &R Ipicad)

% 7 B2 .41 (Coverage Path Planning) i 7% 7 f i
BRI R Dl B SR E TR FARR S
aur»}; gz‘;mﬁxlj_ o P Lelﬁiiﬁ*r)% A T e 1;&8? A~

BE A B BRI F o d SR A BRTIRAL ) 4
WG A 4@&;@%%%# Bz 23] o 4o Torres[4]3%
M- BRYZ AR EE R FRIAFE S o R E

FARRAHEEE R L P - YR RRERS
17 50 e A E MR BB Ok EF K 2w (optimal
line sweep direction) {5 > d A2 WELRE 4ol w fadFdy = 2
KA R E e it L R (8 T o

C. zajipiEsil

AAPZ ARIRERDZT I REE Y TR&EY
SPAR R AL E hi  Z R F R
P2 MRS ISR AR o 4o dung[S]d - B R E
B j2iw 8 2 ML-CPP - ;";ﬂ RIS I e R R
% B (volumetricmap) - it f 2 Wit~ & > & d & B
W%mﬂ~%~guﬁ%’m@&ﬂﬁﬁiﬁﬁﬁ%é
718 0 d ¥ 7 3 4) B (traveling salesman problem, TSP)
PR fR2 87 B oREE N IS > B F e & kBT

RIR m.ff‘b% °

I ks e

b 2 kB ARAC R 14T o B - 384 S
Ho4)  AJZ (model preprocessing ) » " A AT R R 0 @
Bl b 5 R AT o ¥ A R ERG
(path planning) » o f§ i s3] iﬂﬁ‘—f‘%}ﬁii’ &4 A
B2 A4l A iR g (viewpoints) o AL EEA £
2 ABRPEREREEY PRFREAL E A
RIT 2P0 o 5 208 SRTHERERT 0 F o e
A hE A BRI AEREY EFH RS ¥
PP 0 B R R L AN A


mailto:106753009@nccu.edu.tw
mailto:li@nccu.edu.tw

Model Preprocessing

Model
Simplification

Motion Planning

Drone
Take Off
Position

Camera
Feature

Simplified
Model

Viewpoints Generation

Path Planning

Collision Detection and Avoidance

Simulation/Experiment

Flying in simulator/real world

ER

M1 s

B 2

& % & % 4o Algorithml #757 » B
SRR RN CES S EE 3

Algorithm 1 Merge Coplanar Faces

Input: orininal mesh M,
Output: mesh after merging coplanar faces M,

1: for face f in M, do

2. if f has coplanar face then

3 for coplanar face f., of f do

1 find shared edges and vertices between f and fe,
£ delete shared edges and vertices between f and f,
6: Jrew = combine vertices and edges of f and f,,
7 end for

8: update fuew s coplanar

9 if fuew has coplanar face then

10: add f,.., into M,

11: else if f,,.,, has hole inside polygon then

12: decompose f,.,, and add into M,

13: else

14: add frew into My,

15: end if

16:  else

17: add f into M,

18:  end if

19: end for

20: return M,
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Algorithm 2 Simplify Detail of Mesh
Input:
M., © Mesh after merge coplanar faces;
d, : Safe distance between drone and building:
Iy : Drone size;
hfov/vfouv : horizontal/vertical field of view
Output: Mesh after simplify detail A,

width of camera view fpw = 2# d, * tan(hfov/2)
height of camera view fpl = 2 % d, * tan(v fov/2)
camera footprint fp = fpw * fpl
for cach face f in M., do
if Arca(f) < fporf hasedge < (d + 14) then
find neighbor face f, which Area(f,) < fporf, hasedge < (d; + 1a)
if f.! = None then
find shared edges between f and fn
delete shared edges between f and fn
merge [ and fn
else
find f, from f s neighbor which has max area
merge fand f,
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Algorithm 3 Inspection Path Planning
Input:

1: vp : viewpoints of mesh M,
2: M, : mesh model
Output: ¢ : inspection path

. Grouping viewpoints into nodes

: Generate undirected weighted graph G

: order = Solve TSP problem from G

¢ = Generate inspection path from order

: Collision detection and avoidance between ¢ and M,

N @ W e W

: return ¢
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