2013 (7) 28) (35) Aaal) Apurigh aglal) Aluder _ Lpalad) cilufally Giganll ¢y Aaals Asa

Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (35) No. (7) 2013

Clsad) quial dfigyg N cilaailedd) Julas

Tale @3y sl

oMad) Al
(2013 / 9 /23 & il 33 2013 / 7 / 22 g1ay) &t

V iV

Alall VW aa) g dne Aa alol Alaaall @il Cainal e Gl dus Call A S
asdi Gy (liloe lgany oo leboali Blse Al Jlae ils (o aaliy o sa dall splal) 2 3
L) iad b Aeadial) A e Sl ld a5 clelen il Blsall Gn s ally Aual

S Agigrssll dpall  Slas Jeal (MATLAB) Slaa) Jilaill zaliy aladinly OlIV) oda i 20 o8
Sl yleall oda L (3ilsall oda caind 5 Aypall ALl AiSadl) @il (IS Cangs 1@ilsall Cuiad i)yl 2280
T

[1] Vector Field Histogram (VFH) clxill Jiall ol g 430 )l6a .1

[2] Vector Field Histogram Plus (VFH+) 3 shall clelll Jiall a)e sia 43a) )lsa .2

DAl e dpall oSa (VRH) ol Jiad) ahe s Gaay s Dbl of duhall das Lasg &
DlieY) Gee 228 Y Ll V), Gadal)l A gen duaylsall 038 Load et 5 L (3lsal) G diaal) clilad) e
ehe st Apalsa Ll Lesie Ll . gdloantil 5l (385alls Appal) slalacal ) (535 38 Lea LiSon 5 Apall e
Ll G caagl) Akl 1) Ll ST Ygumy liilaed 4p0))lsall 038 o Lang (VFH#) yshall eledll Jisl)
e e Apall I Y] L aSoa s Al ol laeWG 3B Y ellh 5 @ilell 8 cldahual e Juass
cJshal lyliae @llis Leleay Lea dduzal) chle )@l o pall e 350

el Jinl) e s a1, (VFH) el Jiall o i Foaj ) |3l cins sdalidal) clale)
(VFF) Gaal 581 il Jgia dua lsa ,(VFH) 3)5hdl)

Ljgm —(Bad — (3as Araly — Lilgsl) g LlSoal) Luurigh AS — Z5aY) 5 coarlsnl) Auia pud — Gupda
— G Aaaly Al ly AilSall Auigh 48 — Cualgall dusia aud — Liigg )l duigh — (Lwale) Lie clahs 400 ™

A g — (Ban

263




2013 (7) 28) (35) Aaal) Apurigh aglal) Aluder _ Lpalad) cilufally Giganll ¢y Aaals Alaa

Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (35) No. (7) 2013

The study and Analysis of Robotic Algorithms to Avoid
Obstacles The study and Analysis of Robotic Algorithms
to Avoid Obstacles

Dr. Rezq Ghanem”
Nabila Al Allan

(Received 22 / 7/ 2013. Accepted 23/9/2013)

V ABSTRACT V

In this research, the study of methods needed to avoid the potential obstacles of the
movement of robotic vehicles has been done. One of the common conditions in the
external environment of the vehicle is to be located on both sides of its path obstacles
separated by spaces where the vehicle can pass between the obstacles or turn around them;
that depends on the applied methods to avoid obstacles. The implementation of these
mechanisms (Methods) has been applied using statistical analysis software (MATLAB)to
make a robotic vehicle simulator that uses algorithms to avoid obstacles. Those algorithms
are:

1. The algorithm of Vector Field Histogram (VFH)[1]

2. The algorithm of Vector Field Histogram Plus (VFH+)[2]

We have found as a result of the study that the choice of the algorithm of Vector
Field Histogram (VFH) enables the vehicle to pass through the narrow spaces between the
obstacles. Also, the (VFH) is easy to be applied, but it does not take into account the
dimensions of the vehicle and its dynamics, which could lead to collisions with the
obstacles or stopping the vehicle. But when we applied the algorithm of Vector Field
Histogram Plus (VFH+), we found that this algorithm gave us more secure access to the
target point, where we are getting less collision with the obstacles because this method
takes into account the dimensions of the vehicle and its dynamics. However, the vehicle is
less able to pass through narrow spaces; something which makes the vehicle takes longer
paths to go through.

Keywords: obstacle avoidance ,Vector Field Histogram (VFH),Vector Field Histogram
Plus (VFH+),Virtual Forces Field (VFF).
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saglall Alaall 385 5 ¢, 590, 5 “Binary Polar Histogram ” sy
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H'=1 otherwise
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Smoothed Polar Hstogram Masked Polar Histogram
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prevangle =0;
Mag=Zeros(1,n)
Move the vehicle

v
according to angle Alpha=5,n=72;

Prevangle=angle
Angle=c(i)*Alpha

[v.i]=min(g)

VL=3.404;
Ds=0.2*VL

I V.mr=Calcradius(deg2rad(40),VL) I

Move the vehicle
according to angle

False
I [Tclx, Tclyl=pol2cart(V.o+pi/2,Vmr)) I
True
I Tcl=currpos+[Tclx,Tcly]; I
I [Terx,Tery]=pol2cart(V.o-pi/2,Vmr)) I
Calculate cost function(g)
G(i)=my1l*desk(c(i),goalsekt)+my2*desk(c(i),V.o/Alpha)+
my3*desk(c(i),prevangle/Alpha) I Ter=currpos+[Terx,Tery]; I

L.

Rlarge=VL*Ds
I Find the candidate valleys C(i) I

/]\ Tlow=3000;
Hl Creating Masked histogram Hm H Thigh=5000;

Phib=mod(V.o+pi,2*pi);
Phir=phib;
Phir=phib I | Phil=Beta | Phil=phib

| Phir=phib | | Phil=Beta

Currpos=[V.x,V.y]

DI<(V.mr+rlarge)

D= le(i,:)- I
Dr<(V.mr+rlarge) I norm(obstacle(i,:)-currpos)

"
I Dy=obstacle(i,2)-currpos(2) I

Compang(Beta,V.0)

I Dx=obstacle(i,1)-currpos(1) I

I DI=norm(Tcl-obstacle(i,:)) I Beta=atan(Dy/Dx)

- I K=round(Beta/Alpha) I
I Dr=norm(Tcr-obstacle(i,:)) I

/l\ \|/

| mag(k)=max(mag (k),CA2+(a-b*d"2)) |
I Creating binary Polar histogram Hb I

I Gamma=asin(rlage/D) I
I Creating Primary Polar histogram Hp I

VFH+ 5 ghaal) Lo ladl) Jinll alé sl dajlsid B8l hbial) (14) galal) JSl)
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