YAy sivy sl s b

VFAE/F/Y) olds fa b

VEAVOV o

SIbw3w )3 seghae uoac slrasub HLUE LI
Timber Jack 450 C Sazivg vbo)

Ol 9 wpte Can oKl anbs wlie 5aSuiily JSin wdie (65> soomiihy £ Tl (gdla
U‘)Jl 6)95 6&3)» M:J)S oKl ;w.L) CJLA 5ASisly d)l.klio/" 09; )Lu.u;l.) f‘ &Q’ > 5 ).:5, ’:’
Oyl O RS (oyte i ol a5 pole 8IS S 5dgn 09,5 il { Slodlans Jagy <

Glaca alS L oS col (IS 2y oK s by o Sy e S e S MK Sl 5 550
Sl gl g s K 5160l e e 03 IS b VL slaay pa (os ol 4.l ol jen Slles
SlaaSis oS psuas Ban Glaas gazma 3l S5 adlae ol s ol Oy (Siledde friamen 5 K i
o3liul O = sla K s (Timber Jack 450C Kz s Ol (siledde jshie 4 335 0 0l 8 sume as
Oy s Se3lal Ly Olasaa by LS w ar sy Glos dadllas by Sz s Oloy slaesls @Jicv, Sy
5 Sy S a L a sl (Samn s Aol (S s ot il m Sz s Obey » 3o Jelse (Simes

e san e Sl S8 4 Sz s Ol (S3ledibe Sl Ad s 35 Sy o a3 b e
s s ASE 80 Aglie ke 4 e S ealitul e plad 0 s Vo O i e S 50
ol 0Lt ol o 4 Sz s 0l i (o2l Je Qg S5 ilowd S8 0 0 g S by B L
L i Alols puite 403 53 0 53 3l (g s Sy s Oloy i i 3 MLP 32 b alie 53 RBF ae
2 Ol e 82 5 OS5 S b dlie (mmen (3 ) el 2 (A5 s e S 0

Al Sy Oles 3511 53 (e85 i S35 o pean e s

L;GM JZ}A cgf.lﬁr.l.;j cwdu) g)‘.l.a Cl:.& CU ‘A{'V.U% Q}f?«wﬂ chl;.- é)‘aﬁojg__v 2‘5-&)5 Q‘S/jb

Email: a.najafi@modares.ac.ir Jofns Bl 3 ¥


mailto:adfallah@ut.ac.ir

WA o) F Byl FA 590 ()l anb pilio dloe coga (slosygl b o JSin

sl 3L ials sl b o riy oS e e
Ol 350 s oo dde 35l Al axdls o i
Ole) = sladde leslanal b 2SO s
S i aysl Ol as w s S
S oo OG!S A5 O s (512
350 Sl edile Slud QIS (g5 0 slas de 5o
== ot ar s b esY drsy Ol 5 Gl
Bl r.alj_é o Oy ode j3 et e
Sy Ol ledde 85055 (6ol Dlallas
Sl 53 Gedle glaa o 5 5 b))
AaOl dan s oS [V 45 plol (5515 e g il
o giledde Gl g S5 Kb (g3de gla i)
el 4y LS
3 S A ol a1l [¥] (slasdllaa s
b e 5 S s ol IS T s Jule
Oliioes 508 o 30 A sy S 0L
HSM 904 - ile il w2 L[O] s
Gl iie O3l A2 5 o ls IS
Cosh ooy sldss 5 Sy Al
e S ST Sln ke S ege S Osx
LIy 55 L LI 0K eass S5l (S Ls 8
S S s Ayl i e 03 o
ol Jds 48 3l s an pl 4 02 IS
Sl BL sl (S s Db et
et b (IS Aol e e
il ol aiges S 5 Sl 5 (ES O
Ol VTGl o L s S oy sl IS0 53
2030k e g ey el (IS O AL Sl
S S s S S e Sl ES o S

35 VLT Gl J K ool SS g

VRV
s s 4 0l Jlod Sl S sla S s
5 S i sk 0l sl b slacsd
Ol 30 (i 58 s sla s, 31 esland
5 ok i s pile Sl eslinal 5wy
aa Los DN slus gl s ls L
L Ol =l o o 51 edssols o g sladies S
le—* J—<\>— oo 5l e sl S
o S S UlE e e gls s L e
SN a5 ooz Sl oo S s
el 555 35y Ly s el ol S
PALS s 4 dbapndle (gD a5l e 4
Olaasiie dan Gl (513 o e Slopay 3
ey 53 83 Oledbl Al Lol sddan s
Cands 3 sl 4 (S STl LIS
J_(:»_- OISl 5 Ol s (6l 059, (g3l
i M Sl M5 2550 el 65,00
G a5 b g e 51 age
el ol on Sllas laaysa Loals b oS oo
SIS e (VL slawy s (o le w0 [Y]
Sl gl 295 M3 I 51 ol o e 0
el Ol ilwdds ioman 5 K i
g 53 Ol (Slwdde 53 o Sl § 55 50
Cmoler 03 e Jelss e 8 5 K s K
s B ks, Ll oS g 4 il G
Ly Jis slajiie 5 (Ole3) atly piite o ot
OLS Sladlas js Ladis o Sdslde 5,8 5 s
S LT it 45 Wilo o ki 5gme S5 (Slad e



€

Timber Jack 450 C Koy sloj (sjwJde )0 (Louas mas aSus oL Lbj)

B S L L e
By st b Oley 3,50 55 AV U e
e bl Glaobae dglis raman o156 2t
Kl ol UL B plS 05 S5 L o s e
‘A) 5 A RMSE s ; 4 RBF ;MLP _.as
VNG O g S5 Jobs RMSE e o5 Il 5 63,15
s 4SS Je 53 L Ol 3 A e 355l 55
DL &g S5 ko b a0 &slis 5 RBF 5 MLP
Jos L alis 53 o san e A5l
s Ad S el (e 33 O S
DY el i MLF o s RBF
s Sl sl e lb v a5 L
53 5 andlle cpl 55 A3 aw (Slede 53 o sae
Ujye &y RBF s MLP s jome ras 503 Jubs
DAl Koz s Oles (s3ledite 53 el 5 515!
4S glas S as o555 o3l Timber Jack 450C

AL aglie LB O g S5 S2as b OT g

b gy 9390

adlls ailaie

e Gl K ¥ i YYA dabad s aslllas
SR ral AN TR e S PRI W S PR L
YL Or M fe"  Jls o, e YFOYY N0
gLl 5 LS T Clae b 3,8 b OO Y
o S el 2o VAL BV 5L s mda |
Yo i eses o 5 e A M
4_3)1_:9)5;3{_:5-);?_?93;\,\_’6 NGSU I WERY
Sl dos (a2 YVYA AY0 (S s
TS LAY i S S g Ol
sladls Sy ds 4 gamme pl pomes Ll Ao s

[\\c] J}.&Lga C‘:’.ﬂ.‘J"’" L;‘:’.Jf&:’ ;j:"-:‘ “ o9 JL..»V.AL’

Aol 5 L e 48 35 01 5l S [V] IS el
IS s s S s S el S
L oS (sl 5l aS e dun) o3 [A] 6 SKias
(s o S 531 ASle el ye eslr LS (g 03
LS o3 e 5 iS s o gte AU
2S5 Pre Sie Jelse

bl gl la b, Sl 4 o33
S o e e o A gl )
o gn e SlaaSd Ol 5| S S 55 0
32 30 ol s Jds an mae laaSl o
ol sl sl L Sl bl (S
B (L;ﬁ;\ﬁmﬂw* sUls 5 Oyd8) s glaesls
sl malin Sl J 25 6l eSSl 50 6 bl
La0l (3lwdiis 45 odzmy Glapiomms 3 0325
18] 3 o ool ety b s S

ANN 5l eslarwl dny 5o 50 (gadaie Slalllas
S e [ e e e gt 52
Sla Ko Sl a5 S Slem 5 w3550 2l
L (Ol e o B (MK 28 s £8) w5 5
o Laslie 3 (o e 35S Sl eslinl
oslitul oo 3580 gl 4SS =l S
b o pan omae 8000 DL o5
Cﬁe Oles p Fse Jelse aadlae [V0] 55l (g %S
s i gladis &5 35 O 5l S e s
23 e 5 S il bl S gl o o g
LB 5 S5 Canlls 4 S5 O S5 L i
ks el 0Ly VY] Ol [V)] 0 5sbozel
5 Ao O A 4SS Sl eslimad Ly o o
= m=l s e 5 o e LS
I8 ol OLi s A3 S (et O S



WA o) F Byl FA 590 ()l anb pilio dloe coga (slosygl b o JSin

4

(MLP) YQY-\::; 09 fum 2
Saasid b w55 5,08 5 slaesed S (S
il U sl 25 W] sl SLED e
(s s Y K s s Y SO s Ll
BLE S U 1y ol s 035 e Uil

DIAT 5,05 55050 Saow 50U

(RBF) ° )l plas al onae 2505
e Lol Sl iy lals i 4 4G 65
Slasod iy Sl Jeb S (b Oley s Wl
S LK Laasd ol ool HLES] ey 5,1k
L LS e 453l sl 2550l slasls
5 85555 1Y 4w 51MLP 1l RBF [VA] 4,5
245 Dl b s e B (s 5 Ol
ol sl s Ol BY S L Kk g5l
563505 BB e R o8 SLRI Olgy &Y
3348 XS o o35S 55 da b (Vpemn) (olid
Al e p L SSE oo 0 LS
S el en 1) (S5 a2 Y el

S r A e s
i Laosls o pan mae S b o
5 (Laesls 7AY) u")j”T ws 93 4 olal O s
S Lo s IS 4y (Laesls 1Y 0) 0 a5
S I Bl e 53 eals g 2S5 o e
bonzr Sl anlllas (pl pae G5 sl 2l 5 b
SPSS 17 133l 15 5 sinas s 55t 515
Aol SW Sliou s o gla pane .S oslizal
SN s Cus o s 4 slis D Ko

4. Multi Layer Perceptron
5. Radial Basis Function

GRS 595
S b S e Sl iy SOST ASL
o S oIl g g b iz s s nd
i) 3 Sz s Dby slaeals 6551 x5 it
S s 5 At ool VO] i gy il ialllas

So slaile; adds sl oG s b ragis S
03,5 5k Jols FO1C S jas b Sz S
53,5 AL S e 5 gas M 043
b ey MS 038 par 5 e S 55 LS
eSSy Sy ke s o il
@ e (L0 S oo SO 5 LAl 501 K)o 050
(e A3ls el Timber Jack 450C s
Glacad 5, So3lll e (Ol oK
Ciliee |>lhe 53 Cidg sladle) IS Cili
Uy by ol sl ol el (guls
asdllas ol 53 s S (6, S el (e
A (g S a3l 5l Smn s IS Sl skl
2 A5 Jelse Sz Oloy @S5Il L Olajan
Aol SW Smn s i il —Simn 5 0o
SN Smus Cus a s 4 slis D Kmus

A sV Sz s o a3 0L

I s IS fy,
wtl gloslw Sllas julie 5| wae slaass
ASS o e 0a OIS Gl Do 4 8S N
5 &S e i oLl jre SIANN 5 Shas 5 kL
Ll LK osle g bl gl (gl |
wtlis 555 U O 0 dnlie 4 S tedmy bl

D] L5 e

1. Release and pulling Winch
2. Hook
3. Winching



Timber Jack 450 C Koy sloj (sjwJde )0 (Louas mas aSus oL Lbj)

Los Vo e g Sl Sl el S 4 Sz
SES L F G5 dlie sl 4 (213 1Y) Laesls
JLS O S5 s o)) Sl s
S enls &S s Jde A ) s el anildS

3 Fr—an pmas S By gl s
sadme (R e s b slaslins 51 0 S5
Loy 5 YBias (RMSE) Usx s o 5 Sils
L5 o3liad (GORMSE) st ey o p Sl 5.lms
O dsa)

— A

e b gl el S Pe Jo Yo Y
M‘ﬁ Ot_ﬁ‘). ‘L;"“M - < .~‘~: .'.“5 OL_A‘).
Sy slaolsy |S S ol i

el Sl SRS 5 o s e

St slassss V Samus Cus 2 o Lk e
a8l s oSl s Sim s Oley ie
e ) eslial U e (Y 5 gl JS2) A
Ole3) (s 2 8313 gl Ol gn L1381 5 ol 5!
3503 Sl e 31 S s 4 ol (S
Olgs oY sliws fpens 3 a8 bl 51 A e 5
3 Ll sl 5 a5 sel slap, S gl 5l
L;L_a(.;:;_)j_ﬁl SIS ey asein sa ol Y
Glads s slans 5 Olgs LY oY slaws i sl
Sl B s ol o e a5 05031 LY a
sl anls 5 gaslasls gl 45 5L sl
oy 3575 A 1 S &
L Smae oae 8500 O3 dnlie gk o
3305 3 Soslpmemr 3 s D S5 s b
SV esliul b 5 SPSS (g el i3l 5 55 Waesls 05 S

e 2, b5, laylre bulg,y .Y Joua

2l ) Sl 3,
~ 2
RMSE =«/Z(y‘n_yt) RMSE \
| Y1 = 70 (9 — Ie) [
R2 — i=1We =Y ) = Ve R2 Y
Y. Z?:1(yt ) ’2?:1(5’} - 571:)
%RMSE = R'\:ITSE =100 %RMSE v
: 1a Y. Y,
%Bias = H;(i) <100 %Bias ¥

Y.




WA o) F Byl FA 590 ()l anb pilio dloe coga (slosygl b o JSin

@333 ¥ ol sle Y e s Y

b.\*s‘_p‘).b MLP £guan omas :\Su.w )L’&Lw R JS..»

Eogs9 Y oless Y g Ay

Q‘QMLL&aJ\J)Jd&AJQDLSLA%Jbﬁ) M}Lﬁdb
P peile DB S e (g Sl ReS SRl e sls O Kian O el it

ﬂuc‘ubw‘jw‘(\’ J}M)b}\& JSJ.AU‘L?::\JJUL‘) <,. . L.)'i*:‘... g/'“f.,,j

&:,\.Mt)mv.h [9 K} ‘:] wa '/'f> /;” . u-i . 5 ('/\') /:..“:..“9 M
Ul e O cde )l Sz e et U 1

B yiio il 9 Kizeing Al o) (ot (Niwwnod 38 Y Jgui>

Sz s o a2 Lo sl W

¥ . ¥¥ ¥y A Sz B 0l




Timber Jack 450 C Koy sloj (sjwJde )0 (Louas mas aSus oL Lbj)

Ol Jdee sl a2 ¥ dsid o
s 0L 1) S s

oty el 20 ) 2S4S Sig w4 a5 L
Lol s 48 3Ll b sl sty sem S
oo 2l sbaslkae S Y dodar 55l e
380 3y o gan ae a5 Ogan S
s e Ol Koz s Oles

Jle pBaplS iy 5 0sam S5 Jlod SS 4
Jdis .MMLA&:{QQ;@‘}HP-]« Ol
55 0 6w Aol s o ine 5| sl ol
S Cul iy e 5 S s
() daly) 3yl s [V OF ] ollas

\
T=  YS0++ YYD+ o VEV N
A6 D c@ﬁ.ﬁ@&%)dq}&&bj-r
ok Vs e (LSS0 e S o L a

.g:,..ﬂ\g:,_ujfsh);g__,d&.aj:.a

Kz g Al po (2w loj Joe il yly 43205 .Y Jgos

Sig F Sla o 5 Sbe @33l ar s Sl o g gaes o
G As sQY ASOA Y WY s O S5
YA ¥ AN s kile 3L

22 YYYY0 g yore

(Pmly A 30 33 (yoamw ) ) 9 (Sgmae (mas s (I (215 2b 5, S ke s F Jgus

Siledled 16
%Bias %RMSE RMSE R? S5 33
oY s Y
-4 YA Yo eA I A ¢ - - Vo o VED+ 1YY+ YSOT= O e S 5
VOO YPAY ¥ AT gentity TanHyp ¥ - MLP
naial vV ¥a Y AT Identity Softmax vy RBF

od_an LﬁMjNJ§J| cd.l.ﬂ fw)\.&&‘)jk.wdu
05 9 olssl sy jaboag (Laosls /Y ) &gl
Slasbne L8 0 sl il o)l i

Fan s GBS 5 O S5 sy 2l

QLAJ&HLE}QW\WO LY LgLaJ&«i
L;)'L_.AJJ_AQJQ-JA))‘) Lsx}‘jdu))ov\,;wdl?’
s Sla e e 5 O S5 iy Sl g



WA o) F Byl FA 590 ()l anb pilio dloe coga (slosygl b o JSin

J\.aj.& Mt}hﬂ e.lﬁlwﬂ ﬁsunja,\..ia.uhm )RMSE )RZ LSLA)L:M &QSG\.' —alizes L;LM_JJ\.&

Slas Lajbas sl ool 30U Sl %RMSE

~ —
—,— ool cumline il TE WL~ S SR )
vie |
) A
oD
% ”"
1 2\
= e H ','1 H
.. ' : i L
5 4 H !
—_— \] H .
3 v H +
/o 1
YCOF Y Y- AT NS 1A FYY YA YA YY) OYFE YV F- FY O FFS FA OY 68 OA FY FY PV
Eoda w30, o le
09w S 5 9y 93 (Blg Bl g b i loj oot s BWA T By o Y S
v
Yid
B
3
DY
‘—_33
o Vb

ﬁ. .
oS
—_

(adBo)

YO OV O Y R N YY YO YA Y)Y YR Y - Y T2 FAAY 00 oA Y FF PV

989 ) o)led

MLP s 8w 53 (2l oyloj g b st i loj (ot Und VS g o ¥ S5



Timber Jack 450 C Koy sloj (sjwJde )0 (Louas mas aSus oL Lbj)

v
T ool sunlin TOET sull S i
Yid
1
- 1
3 i
e} A [}
4 . I
3,
o /0
\;§: F
\
) d /s
3 :
R (A
| 1 1 1 1 | 1 | 1 | | 1 | 1 | 1 | | 1 | 1
YO Y Y I 12 11 YY YA YA YY) YE YY Of. FY F2 FA OY OO OA FY £F Y
E983 10, olads

RBF _auas 880 45 (2lg 5lo; 9 oo gt win 3l oyt Uad VAT dngy o O S5

(o )T A 50 53 (g )5 ) 9 (S gman (guas 8 SBJe 2 (2L S ykre B0 Jgu

%Bias %RMSE RMSE R? o
—QAY FYFY i LAY O S
-AY4 Yo, Y \rd +A) MLP
=Y,V YV AY YA +AY RBE

mils e 5 neS LS 5 e Sldis das s
RBF 4503 55w ol 0o andl el o i
HBIES i 3 £ s 3 MLP o o
e s wlls Cle 4 Caasy ol )l (5 RS
W RBF 355 5 adly e b el it

Ol s Ut GOl S A L 8 gl IS
53 ly Koz s Oloj 5 o oty Koz s
Oeomad 3 Osen S5 o) Sl amesliel A
Has e DL o e e Slaasid

Slatss 3 Shes ol pasii b SO 0l
33l e ST ) Sz s Ol 3550 1 s

%RMSE s RMSE s R® sl s ey o>y

S (R 3 o DL | ladie (oo 2 e
L s e L Ole 0 eS 5 Dbsbiae (e
A Ll G il S e (B e
Ol e L o pitod o 05 S5 s MLP 5 RBF
RMSE islia ot A¥ 50 Q) 50 AY s ol
3 YAY %RMSE 5L is 50 F¥ 50 FF 5+ YA
%Bias ;L duslis 353 o ued FYYY 5 YO ¥F
Sladds dan ;3 das o Ol Sy 4w ja 6l

QLL.: 45 \&;_..u‘ w&bﬁ %BIaS )‘J._Zﬂ a.«\ﬁih;.wbd.g

1. Under Estimate



WA o) F Byl FA 590 ()l anb pilio dloe coga (slosygl b o JSin

Ole) s i 03 505 Jds 53 4 s RBF bohs 5 (8lg) Slaalie lacsls aw gy b gl
ff@ul_’d))béj_:»s&%&t%hﬂj duubu&j)hwja,\&wﬁ&uabbchi&
C.m»}«r.h [W}W] QLE?E}J Mmm‘},&w odalio ASJ#QLQA Mbdn
Yo
v
%
-3 ANIA)
)
3‘ \
:3? -0
\ Y I} Y 4 AR 'Y ARA) VY
&89 R, oyleds
o ypfiadia (g )5 ) P9y 53 (Flg Oloj 9 o St loj sllad W Aylie £ JS
Y0

—_— suws oo line == ol S 3

19 AL Glo)
&

S‘. .
rhat
—_—

(aido)
&

E599 R0, oylels

MLP mas & 43 (2Bl o) 9 00 ct oy yloj gl BWAT dwg s Y S0



Timber Jack 450 C Koy sloj (sjwJde )0 (Louas mas aSus oL Lbj)

Yo

VIO

19 Wb o)

(aidd)

<10

—— o0l sudlie == oul  Sow e 3

E9599 ) o le

RBF guas 88 )3 (2Blg o) g o duw i yloj (glad WA duy o A JSUS

@@)@j&r&);uﬁ;\mﬁm)(%\n)

l)g;_,ule_ﬁ;@):_;ﬁ“,_;;gg(%ﬂ/v)
(5 Jsde) &S o Al

e sl sladis cuwle> J;Joé'
W e
MLP —ae & o ol LGS cosles Lo

S (NVee) oS s S 0 U as ol i
s 5o 5 (YA Koy Co g a3 o 3l

Sy Oloj Siobn )3 (mas 8l 93 50 S Gl e Cuodl £ Jgi

Lo ys a.\...:rdlﬁf %M\ Cood] W." Lo
Yoo '/\G\Q D
A ars v
MLP
Y"/O '/\V/\ SW
YA Y N.B
Yoo ~/\c~f D
¥4,0 DARR! \V/
RBF
orA JARR S.w
YV/V ~/\\/\° NB




WA o) F Byl FA 590 ()l anb pilio dloe coga (slosygl b o JSin

a5 sy Oy 5 bappndbe slaad 5 58 (65,
239 G Ol Ddoe p3 jasela o g 5 4
A e B A (SHs S Laa e S and
S (Fpern owas LSS Ll a5l eslad
o5l S Ul 5 xig C3s L Oles Ll
315 Sl 230 K e Slalllas s S
s g—as Gl Sl b s
slra slss wSd glagsss sl ol
5 esslwdlad ol g Y s 055 sles Ol
e Sy 40 e 82 S Sl Lo
s Uas 5 0503l SaS a5 3l (SKay s 50
S Sl B edamy Plas 53 45 (gysb ] o o
s oy Aol Al 03 S5 iy 3 S sl
23S b gl Lals o s Olgy slaaY
JESUOS| WP R W VAR W C I | W -5 | Wy &
e at Sl el e oS el 4 oS
o=l Bl it o 500K AU ol el
g e sl b ol sl Zsly 5138
iy Ut by cnl el Sl g3ledie
e @l G ) 53 A Sl s s
Sdde sl sl eslizal dd fols e iS5
525 K psde il la i 3 s 402
Olg b ey o b ay (555,055 5 la plits

3551 s & aglie LB ol

$Er—an smas S g s S sl
Sl s Ol e bl sla s b oaslis s |,
L oiman mas Gladod Loy 5 eesS
el Y 3l 58 s Laesls oS e
Sloddan S SH la iy, &3 55 Shes
Lads god oS e 5 ASS e S 4 e o
s ol sladds Cus st Jsle Ll e
s A s b ladae sl L
D3 gdmen Laa gl Slad 035 oS (2 san
il 03 S5 sloul (6 K
Ol S o301 L e e ite S sl
PREIICIN RS ST RECEIPINE g
Vor el st an s | 3L 5 05 ot
Rlosi e cmal dulse gl 555l Lo s
S e Soratl Ol 1 OF el Ol s s i
Ol da s o 4 45 S 0 el e

S5

S S 4o
NIC i 707 Dl 5 YT ndle o il
e ol slaanpa 5 L o eslinal S 5o
OV sl Ol Oladlas (sls YL
el OIS atilela | shte 4 (ol UK a1
3ysl e ials Oley s 138 50 sla i

Bl dey 53 &ffp-:*-d 3 S oy Gl e



@ Timber Jack 450 C Koy sloj (sjwJde )0 (Louas mas aSus oL Lbj)

References

[1]. Sarikhani, N. (2008). Forest Utilization. 3ed, University of Tehran Press, Tehran, Iran.

[2]. Davis, C. T. and Kellogg, L. D. (2005) Measuring machine productivity with the multiDat
datalogger: a demonstration on three forest machines. Council on Forest Engineering Conference
Proceedings.

[3]. Wang, J., McNeel, J., and Baumgras, J. (2003). A computer-based time study system for timber
harvesting operations. Forest Products Journal, 53(3): 47-53.

[4]. Naghdi, R., Nikooy, M., Mohammadi Limaei, S., and Shormage, Y. (2010). Evaluation of felling
productivity in Shafarood forest (Guilan Province). Iranian Journal of Forest And Poplar
Research, 18(3): 417-425.

[5]. Pir Ba Vaghar , M., Sobhani, H., Feghhi, J., Darvishsefat, A. A., and Marvi Mohajer, M. R.
(2008). Investigation on production rate and cost of Timberjack-450C in two skidding direction
in combined harvesting system. Iranian Journal of Forest and Poplar Research, 15(4): 374-385.

[6]. Eghtesadi, A. (2008). Evaluation of Wood Productivity Rate in Primary and Secondary Transportation
in Nekachub Region. Iranian Journal of Forest and Poplar Research, 16(2): 274-291.

[7]. Egan, A. F. and Baumgras, J. E. (2003). Ground skidding and harvested stand attributes in
Appalachian hardwood stands in West Virginia. Forest Products Journal, 53(9): 59-63.

[8]. Adams, T. C. (1965). High-lead logging costs as related to log size and other variables. USFS Res.
Pap. Pacific. Northwest. For. Range Exp. Sta. No. PNW-23.

[9]. Menhaj, M. B. (2002). Neural Network Basis, Amir Kabir Industrial University Publication,
Tehran, Iran.

[10]. Ozcelik, R., Diamantopoulou, M. J., Brooks, J. R., and Wiant, H. V. (2010). Estimating tree bole
volume using artificial neural network models for four species in Turkey. Journal of
environmental management, 91(3): 742-753.

[11]. Karaman, A. and Caliskan, E. (2009). Affective factors weight estimation in tree felling time by
artificial neural networks. Expert Systems with Applications, 36(3): 4491-4496.

[12]. Bayati, H., Najafi, A., and Abdolmaleki, P. (2013). Comparison between Artificial Neural
Network (ANN) and Regression Analysis in Tree Felling Time Estimation). Iranian Journal of
Forest and Poplar Research, 20(4): 595-607.

[13]. Bayati, H. and Najafi, A. (2013). Performance comparison Artificial Neural Networks with
regression analysis in trees trunk volume estimation. Journal of Forest and Wood Products,
66(2): 177-191.

[14]. FRO. (2008). Forestry Plan Notebook, District 2, watershed 75, Neka-Zalem rood, Neka Choob
Forest Co, Forests andRanges Organization, Sari, Iran.

[15]. Gardner, R. W. (1963). New tools to hone harvesting. Pulp and Paper. April, 29 73-75.

[16]. Strobl, R. O. and Forte, F. (2007). Artificial neural network exploration of the influential factors
in drainage network derivation. Hydrological processes, 21(22): 2965-2978.

[17]. Rumelhart, D. E., McClelland, J. L., and Group, U. 0. C. S. D. P. R. (1986). Parallel distributed
processing : explorations in the microstructure of cognition, MIT Press, Cambridge, Mass.

[18]. Kia, M. (2010). Neural network in MATLAB. Kian Rayaneh Sabz, Tehran.



