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1. INTRODUCTION 
 

Nowadays robots become very powerful elements in 
industry because of its capability to perform many 
different tasks and operations precisely. Moreover it does 
not need the common safety and comfort like human. 
Besides these industrial robots, significant advances have 
been made in the development of biologically inspired 
robots or social robots. Bipedal robot especially 
Humanoid is naturally enthused from the functional 
mobility of the human body. However, the complex 
nature of the skeletal structure as well as the human 
muscular system cannot be reproduced in this system. A 
bipedal robot therefore has fewer degrees of freedom 
(DOF) than a human body. It is very important to choose 
the number of DOF for each articulation where the 
selection approach consists of analyzing the structure of 
the robot from three main planes, sagittal, frontal and 
transversal planes. 

Japanese have a predilection for humanoid robots. In 
1952 a Japanese cartoonist, Osamu Tezuka created a 
human-like robot character, “Atom”, also known as 
“Astro-boy” in overseas, that became the favorite idol for 
Japanese children. One hundred fifty years ago Japan had 
a super-technology in a mechanical doll, a tea serving doll. 
If a tea cup is putted on a tray, the doll carries it to the 
guest, serves the tea cup and then comes back to the start 

position. Basically today’s humanoid robots are nothing 
but walking or dancing dolls and are not ready to serve 
our house hold works. Though humanoids are neither 
intelligent enough nor autonomous, they currently 
represented as one of the mankind’s splendid 
accomplishments. It is the single greatest attempt to 
produce an artificial, sentient being. In the recent years 
manufacturers are making various types of humanoid 
robots which are more attainable to the general public. 

 
2. EVOLUTION OF HUMANOID ROBOT 

PLATFORM 
2.1 Early research on Humanoid system  

Leonardo de Vinci who is considered as the first man, 
have drawn a humanoid mechanism in 1495 [9]. It was 
designed to sit up, wave arms, move head while opening 
and closing its jaw. The 18th century can be considered as 
the fertile period in the development of many autonomous 
which were able to reproduce some human movements. In 
1773, Pierre and Henry Louis invented the first 
automation which was able to write [9]. The mechanical 
trumpeter was created by Fridrich Kaufmann in 1810 [9]. 
The trumpeter contained a notched drum which was used 
to activate some valves that helped to pass air through 
twelve tongues.  

Construction and development period of humanoid 
begins in the 19th century when John Brainerd invented 
the Steam Man in 1865 [8]. It was moved by 
steam-engine and used to pull carts. In 1885 the Electric 
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Man was built by Frank Reade Junior which was 
more-or-less an electric version of the Steam Man [8]. A 
prototype soldier called Boilerplate was built by Dr. 
Achibald Campion in 1893. 

 

    
      (a)         (b)         (c)        (d) 

    
      (e)        (f)         (g)         (h) 

    
      (i)         (j)         (k)         (l) 

   
           (m)        (n)         (o) 

Fig. 1 Some bipedal android platform from ancient time 
to present time. (a) First humanoid by Leonardo in 1495, 

(b) Steam Man in 1865, (c) Electric man in 1885, (d) 
ELEKTRO in 1938, (e) BIPER-4 in 1984, (f) Tron-Xm 
developed in Australia in 1997, (g) H6 humanoid from 

Tokyo University in 2000, (h) Robot JACK in September 
2000, (i) GuRoo in 2002, (j) QRIO from SONY on 

September 19, 2003, (k) Partnar Robot by Toyota Motor 
Company in 2004, (l) TwendyOne in November 27, 2007 

from Wasida University, (m) REEM-A, chess player 
robot by UAE in 2007, (n) REEM-B by UAE and (o) 

NAO, in French 2008. 
 
An evolutionary number of humanoid systems appear 

during 20th century. At the beginning of this century the 
Westinghouse society made a human like robot called 
ELEKTRO in 1938, which was capable to walk, talk and 
smoke [8]. During 1960s to 1990s a numerous types of 
legged robot platform started to appear in USA, Russia, 
France and especially in Japan. A great work on jumping 
robot was carried out at Massachusetts Institute of 
Technology (MIT) in 1980s [8]. The Biped Planar, Spring 

Flamingo, Spring Turkey, Uniroo and 3D Biped were 
built in MIT having remarkable performance on walking 
and running movements in a dynamic and stable gait. 
Figure 1 shows some recent and earlier development of 
humanoid systems. 

 
2.2 Japanese contribution in the development of 
humanoid system  

Professor Kato’s robotic team of Waseda University in 
Japan developed a whole family of Waseda Legged (WL) 
robots during 20th century. The fundamental function of 
bipedal locomotion was applied on the artificial 
lower-limb WL-1 which was constructed on 1967 [12] 
[14]. WL-3 was created on 1969 [12] [14] having electro 
hydraulic servo actuators. Master-slave method based 
control mechanism was constructed and it was able to 
manage human like movement in swing and stance phase. 
Automatic biped walking and the ability to change 
direction of walking were experimented and made 
possible using WL-5 in 1972 where a mini-computer was 
used as its main controller. WL-5 was experimented using 
the lower limbs of the WABOT-1 having laterally 
bendable body through which it could move its center of 
gravity on a frontal plane [12]. Instead of mini-computer, 
a 16-bit microcomputer was used in WL-9DR (1979 - 
1980). In 1983 WL-10R was developed with one more 
degree of freedom at the yaw axis of the hip joint. Plane 
walking like walking laterally, turning, walking forward 
and backward were acquired in this humanoid system 
where rotary type servo actuator (RSA) was introduced. 
The latest development of these robots was WL-10RD 
which was developed in 1984 [8] [14]. It has 10 
articulations motorized by electrical servomotors and the 
body parts made of plastic which are reinforced with 
carbon fibers.  

Artificial Muscle made of rubber was introduced in 
1969 which was used as actuator in WAP-1. For WAP-2 
the powerful pouch-type artificial muscles were used and 
automatic posture control was obtained by implanting 
pressure sensors under the soles. The three-dimensional 
automatic biped walking was achieved for the first time 
by Kato after the development of WAP-3 in 1971 [12]. It 
was capable to move its center of gravity on the frontal 
plane so that it could walk on a flat surface, descend and 
ascend stairs or slope and turn while walking. WL-5 was 
actually inspired by this mechanism.  

The research on the anthropomorphic intelligent robot 
was started in 1970s to develop a personal robot called 
WABOT (WAseda roBOT) [13]. In 1973 the WABOT-1 
was appear as the first fun-scale anthropomorphic robot 
developed in the world consisting of a limb-control 
system, a vision and a conversation system. It was able to 
communicate with a person in Japanese and to measure 
distances and directions to the objects using external 
receptors, artificial ears, eyes, and an artificial mouth. It 
was able to walk with his lower limbs and also able to 
grip and transport objects with hands that used 
tactile-sensors. WL-5 and WAM-4 was used as its 
artificial legs and hands. It was estimated that the 
WABOT-1 has the mental faculty like a one and half 
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years old child. The robot musician WABOT-2 was called 
as specialist robot in 1984 [13] because of its expertise to 
play a keyboard instrument with almost human-like 
intelligence and dexterity. The WABOT-2 was the first 
milestone in developing a personal robot that was able to 
converse with a person, read a normal musical score with 
its eyes and play tunes of average difficulty on an 
electronic organ. It was also able to accompany a person 
while listening to the person singing.  
 

 
     (a)         (b)         (c)          (d) 

 
     (e)         (f)          (g)         (h) 

Fig. 2 Evolution of Waseda Legged (WL) robot family, (a) 
WL-1 in 1967, (b) WL-3 in 1969, (c) WL-5 in 1971, (d) 

WL-9DR in 1980, (e) WL-10R 1983, (f) WL-10RD 1984, 
(g) WL-12RIII in 1990 and (h) WL-16 appeared in 2004. 

 
In 1984, WHL-11 robot was also developed by Waseda 

and Hitachi, which walked more than 85 km at Tsukuba 
Science Expo 1985 [14] [15]. During 1986 and 1990, a 
hydraulic biped robot, WL-12 family, having a trunk and 
a 2 DOF waist, was constructed to establish more human 
like motion. A balance control algorithm was developed 
to improve walking stability that helped to compensate 
the moments generated by the motion of the lower limbs. 
Using the control method, WL-12RIII robot performed 
complete dynamic walking on a stair with a height of 
0.1m having a step speed of 2.6s per step and a step 
length of 0.3m. On a trapezoid floor with a slope of 10°, it 
achieved complete dynamic walking with a speed of 1.6s 
per step. Also, dynamic walking was realized under an 
external force of 100 N applied to its back (Takanishi et al. 
1991). WL-12RVI, developed in 1992 [14], was able to 
maintain stable dynamic walking on unknown paths. A 
walk-learning method and an optimal path generator were 
created for this device. In 1995, WL-RVII performed 
dynamic walking on Tatami, Japanese traditional mattress, 
with a step speed of 1.28ms-1 and a step length of 0.3m 
[14]. A foot mechanism using elastic pads had been 
proposed to absorb impact and contact forces. To improve 
some problems such as rigidity, power, position errors of 
this conventional series, biped walking robots, WL-15 
and WL-16 having a parallel mechanism was developed 
since 2002. The robots were designed for multipurpose 
use such as welfare and entertainment. An aluminum 

chair was mounted on the pelvis of WL-16. The 
humanoid system performed dynamic walking for the first 
time in the world while carrying a human weighing up to 
60kg [14]. 

 

     
      (a) WAP-1    (b) WAP-2     (c) WAP-3 

Fig. 3 WAP bipedal family developed by Professor 
Kato’s robotic team of Waseda University in Japan where 

artificial muscles were introduced. WAP-1 invented in 
1969, WAP-2 in 1970 and WAP-3 brought out in 1971. 

 
WABIAN, an adult-size robot having 35 DOF, was 

developed in 1996 using electric motors and achieved the 
same step speed as a human. It had two 3 DOF legs, two 
10 DOF arms, a 2 DOF neck, two 2 DOF eyes and a torso 
with a 3 DOF waist. It was able to dance with a human 
and carry goods [14]. In 1997, WABIAN-R having 43 
DOF was developed for exploring robot environment 
interaction. In 1999 the emotional motion was presented 
in WABIAN-RII which had 41 motorized joints [8]. The 
emotion was expressed by the parameterization of its 
body motion. Human-following walking control was 
proposed which had a pattern switching technique based 
on the action criterion of human-robot physical 
interaction. An impedance control method for 
WABIAN-RIII was created in 2004 to absorb the contact 
forces generated between the landing foot and the ground. 
The control method was able to adjust the impedance like 
the relaxed and hardened motion of muscles of a human. 
An online locomotion pattern was developed for the biped, 
having a trunk, which was based on visual and auditory 
sensors [14]. 

In 1980s, Miura and Shimoyama developed a bipedal 
robot family called BIPER which was statically unstable 
but dynamically stable in walking. BIPER-4 robot had 
non-motorized articulation at the ankles, very big feet and 
no articulation at the knee [8]. The analogy of an inverted 
pendulum’s movement was used to define its gait. From 
1984 to 1988, sano and Furusho’s team worked on the 
BLR-G2 robot which had 9 DOF and was controlled by 
DC motors. The maximum speed of progression of the 
robot was 0.35ms-1. Kajita and Tani built the 
MELTRAN-II robot in the 1990s [8]. It had passive 
articulations at the ankles and one of the laws of control 
was used as a function that depended on the angle of the 
equivalent virtual leg. In Japan HONDA company built a 
whole range of bipedal robots from 1986. First there were 
E0 to E6 then humanoid robot called P1 to P3 and finally 
the most intelligent humanoid robot called ASIMO 
(Advanced Step in Innovative Mobility). First version of 
ASIMO was 1.2m high having 26 DOF and was moved 
by electric motors. The latest version is developed in 2005 
having 1.3m high and 34 DOF. Running in straight path 
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Table 1 Specification of Honda An
 

Series Year Weight 
(kg) 

Height 
(cm) DOF 

E0 1986 016.5 101.3 06 

E1 1987 072.0 128.8 12 

E2 1989 067.7 132.0 12 

E3 1991 086.0 136.3 12 

E4 1991 150.0 159.5 12 

E5 1992 150.0 170.0 12 

E6 1993 150.0 174.3 12 

P1 1993 175.0 191.5 30 

P2 1996 210.0 182.0 30 

P3 1997 130.0 160.0 28 

A
SI

M
O

 2000 052.0 120.0 26 

2005 054.0 130.0 34 

 
 

     (a) E0     (b) E1     (c) E2  

    (e) E4      (f) E5      (g) E6 

           (i) P2     (j) P3    (k) 

Fig. 4 Evolution of HONDA Humano
1986, E1 in 1987, E2 in 1989, E3 in 199
in 1992, E6 in 1993, P1 in 1993, P2 in 

and ASIMO starts from 2
 
as well as circling path was achiev
humanoid robot. Basic specifications of
series are shown in table 1. The Uni
Japan developed a humanoid system 
1997 which was low cost, light weight

ndroid series. 

Walking 
(Kmh-1) 

Running 
(Kmh-1) 

5.00 
seconds 
between 

steps 

No 

0.25 

1.20 

3.00 

4.70 

Slow 

Slow 

Slow 

2.00 

2.00 

1.60 

2.70 

6.0 
(straight) 

5.0 
(circling)

 
    (d) E3 

 
     (h) P1 

 
ASIMO 

oid Robot, E0 in 
91, E4 in 1991, E5 
1996, P3 in 1997 

2000. 

ved in this latest 
f Honda Humanoid 
iversity of Tokyo, 
named SAIKO in 

t human size robot 

[3]. Another system called H6 
university in the year 2000, as 
on perception-action integration
Under the Ministry of Eco
Industry, Japan, the Humanoid
started with the development 
OpenHRP, and a humanoid sys
for 5 years from 1998 to 200
humanoid robot platform, whi
second version of HRP. It wa
58kg and had 30 DOF with the
of 2.5kmh-1. It had vision ca
sensors to control its own balan
and control its tasks. 
 
2.3 Research on humanoid sys 

The first bipedal robot havin
studied and invented in 1993,
LSIT laboratory, France [8]. 3
was designed and constructe
Rhone-Alpes and LMS Poitiers
and weight was 105kg. Locom
had 12 basic mobilities whic
walking gaits similar to that o
also mounted on it having thr
trajectories were obtained in t
speed of 0.36 kmh-1 (0.1 ms-1). 

 

  
     (a)         (b)       

     (e)         (f)       

  
     (i)          (j)       

Fig. 5 Some bipedal robot fami
(a) WABOT-1 in 1973, (b) W

WABIAN-R IV in 2000, (d) KH
(e) KHR-2 in 2003, (f) KHR-

introduced in 2005 (g) Japa
Biomatric Body or CB2 in 20

MAHRU-II from KIST in 2006
(k) MAHRU-R in 2008, and 

was developed at the same 
a platform for the research 
n in humanoid system [2]. 
onomics, Commerce and 
d Robot Project (HRP) was 

of a simulation platform, 
tem. The project continued 

02 [1]. HRP-2 was a new 
ich was developed as the 
as 1.5m high, weighs was 
e ability to move at a speed 
ameras; force and attitude 
nce as well as making plan 

stem in France 
ng only legs and feet was 
, at Strasbourg University 
3D bipedal robot BIP2000 
ed jointly by the INRIA 
s [8]. It was 1.8 meter high 
motive system of the robot 
ch enabled it to perform 
f a human. A pelvis-trunk 
ree DOF. Statically stable 
this system to walk at the 
 

  
  (c)         (d) 

 
  (g)         (h) 

  
  (k)         (l) 

ly from different institutes. 
WABOT-2 in 1984, (c) 
HR-1 from Korea in 2002, 
-3 also known as HUBO, 
anese Child Robot with 
007, (h) iCub in 2007, (i) 
6, (j) MAHRU-III in 2007, 
(l) MAHRU-Z in 2009.  
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With the aiming to establish walking and running gait, 
the RABBIT project was started in 1998 with CNRS 
Grenoble, the Frence bipedal robot community [8]. The 
system had a few DOF and each of the gearboxes of the 
motors was capable to produce a maximum torque of 150 
Nm which was necessary for running gaits. The LIRIS 
Laboratory at the University of Versailles made an 
experimental anthropomorphic biped named ROBIAN in 
2004 [8]. It had a three-dimensional kinematic 
architecture with 16 DOF motorized freedom. The 1.30m 
high robot weighs was 29kg and its foot was made up of 
an articulated forefoot along a transversal axis moved 
with a compliant link. The mechanism of the trunk having 
three mobile mass were used to transfer weight in three 
dimensions. 

 
2.4 Humanoid robot research in Germany, Korea, 
Australia, Italy and other countries  

Research activities in the field of human robotics are 
expanding rapidly. Since the advent of Honda’s ASIMO 
and Sony’s AIBO, robot fever has broken out in the 
general public of Japan. Serious basic research for 
humanoid robots is going on which may have an impact 
on the future of robotics. In 2002, a small but relatively 
fast walking autonomous humanoid robot was invented 
having 17 DOF at Technical University Berlin, Germany 
[5]. An autonomous humanoid robot was designed in 
University of Queensland, Australia [6]. Mechanical 
design of an anthropomorphic bipedal robot was carried 
out at the National University of Singapore in 2003. The 
University of Genova, Italy, designed and developed two 
years old child like humanoid robot called iCub in 2006 
[7]. Science the year 2000, a series of KAIST Humanoid 
Robot (KHR) was developed in Korea. KHR-0 which was 
developed in 2001 had 2 legs without upper body. KHR-1 
was developed on the purpose of research about biped 
walking which had 21 DOF with no hands and head. The 
objective of KHR-2, 41 DOF humanoid systems, was to 
develop the humanoid system which could walk on the 
living-floor with human-like appearance and movement. 
KHR-3 also known as HUBO shown in figure 5 (f), have 
more human-like features, movements and 
human-friendly character. HUBO becomes familiar from 
the year 2005 [4]. The HOAP3 humanoid robot platform 
supplements the one that was installed at the LAAS 
CNRS, Toulouse, France in June, 2006 [16]. From 28-31 
March 2002 ROBODEX2002 (www.robodex.org) was 
held in Yokohama where a total of 28 exhibitors, 
including 13 companies, ten universities, three groups 
were showed up with a number of humanoid robots 
platform [17]. ASIMO (Honda), Robovie II, Robovie III 
(ATR), Guardrobo C3, C4 (Sogo Keibi Hosho), SDR-4X 
(Sony), Dream Force 01 (Takara), PINO (Tsukuda 
Original), QC-SR, Tmsuk04 (Tmsuk Co. Ltd), BN-7, 
BN-8 (Bandai), HOAP (Jujitsu Automation), Posy (SGI 
Japan & Flower Robotics), Morph (Japan Science and 
Technology Corp. Kitano Symbolic Systems Project), 
HRP-1S, HRP-2P (Manufacturing Science and 
Technology Center), The Shadow (The Shadow Robot 
Company, UK) was some of them. In addition universities 

were showing up with their humanoid related 
accomplishments with YANBO III (Tokyo Institute of 
Technology, Hirose Laboratory), SAYA (Science 
University of Tokyo. Kobayashi Laboratory), KARFE 
(Nippon Engineering College of Engineering), 
Mecharobo (Nippon Bunri University, Hirakoso 
Laboratory), Easy Going Daddy-1 (Hosei University, 
Takashima Laboratory), High Bar Gymnastic Robot, 
Saxophone-performing Robot, MARI-1, MARI -2 
(Yokohama National University, Kawamura Laboratory), 
WAMOEBA-2Ri, I SHA, WE-4 (Waseda University, 
Humanoid Laboratory), Magdan (Kyoto University, 
Takahashi Laboratory). 

 

     
       (a) HOAP-1  (b) HOAP-2  (c) HOAP-3 

     
       (d) HRP-2P   (e) HRP-3P  (f) HRP-4C 

Fig. 6 HOAP (Jujitsu Automation, Japan) and HRP 
(Manufacturing Science and Technology Center) family 

of humanoid robot platform. HOAP 1, 2 and 3 are 
introduced in 2001, 2004 and 2006 respectively. HRP-2P 
is brought out in 2002, HRP-3P in 2005 and HRP-4C in 

16 March, 2009. 
 

Project Romeo is an ambitious to develop a functional 
prototype of a humanoid robot by the end of 2011. The 
project is undertaking by a coalition of companies and 
national labs in France with the aim to develop a 
humanoid system that will be able to assist the elderly and 
visually-challenged people at home. The robot will be 1.2 
to 1.5 meter high bipedal intelligent machine and humans 
could communicate with voice and gesture. The system 
also could help a person to get up in case of a fall. The 
idea of Project was enlightened in March 2008 and the 
started in January 2009 [10]. The organizing company in 
this project is Aldebaran Robotics, which develops and 
sells the smaller and intelligent humanoid robot NAO. 

In Malaysia a small size humanoid, Malaysia Boleh, 
was developed with the collaboration between Universiti 
Teknologi Malaysia (UTM) and Cytron Technologies Sdn. 
Bhd. [19]. It was able to balance itself while walking and 
standing on inclined floor. Turning, dancing, push up was 
achieved in this robot. IRobo was a human like robot 
developed in International Islamic University Chittagong 
(IIUC), Bangladesh which was capable to pick up objects, 
mopping floors and perform other simple tasks. Siddiky’s 
IRobo, developed in 2007, had some special intelligence 
to respond some voice commands [20] [21]. 
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2.5 Female androids and other r
projects  

There are also many other greates
both in male and female like structu
Institute of Advanced Industrial Scienc
(AIST) of Japan in conjunction with K
has now released the HRP-4C human
young lady with 30 DOF, stands 1.5
weighs 43kg ( 95 pounds) [22]. It can w
price of this robot is about 20 mill
200,000. Kokoro and Osaka University
new life-like android called Actroid 
android also looks like human lady that 
its head, arms, hands, and body. This a
for rental at the rate of USD 3,500 fo
ERATO Asada project and Osaka Univ
child-sized android called CB2 (C
biometric body), shown in figure 5(g). 
weighs 33kg., and has 56 DOF.  It ha
and microphones for ears.  It also has 
embedded in the silicone skin. China
singing android called DION.  It is a 
android with a very womanly shape bu
Another Korean group at KITECH 
android called EveR-1 in 2006, which 
Repliee-Q1, by Osaka University & K
It is about 1.6m tall and weighs about 5
androids are AIKO, a very anthropom
built by Le Trung (Brampton, Canad
VERY realistic and sitting female andr
Kokoro Dreams and Osaka University i
(1 meter) android, Repliee-R1, with 
University, RONG CHENG was in
Institute of Automation of the Chin
Science in Beijing on August 7, 200
shows some of the famous female like r

 

  
           (a)         (b)        

  
      (d)         (e)         (f)  

Fig. 7 Human lady like robotic platfo
DER-2 project in Kokoro and Osaka

DION, a singing android from china, (
CHENG from Institute of Automation, 

Repliee-R1, small size android from O
 

KAIST has introduced Mahru-M in 
2009 and Mahru-Z in 2010. E-nuvo

recent humanoid 

st android projects 
ure. The National 
ce and Technology 
Kawada Industries 
noid, looks like a 
58 meters tall and 
walk slowly and the 
lion Yen or USD 
y have developed a 

DER2 [11]. This 
can talk and move 

android is available 
r 5 days. The JST 

versity have built a 
Child robot with 

 It is 130cm. tall, 
s cameras for eyes 
197 tactile sensors 

a has introduced a 
life-sized standing 

ut not so advanced. 
has produced an 
is very much like 

Kokoro Inc. Japan.  
50kg. Other female 
morphic humanoid 
da), ACTROID, a 
roid announced by 
in 2003, small size 
9 DOF by Osaka 
ntroduced by the 
nese Academy of 
06 [18]. Figure 7 
robotic platform. 

 
 (c) 

  
       (g) 

orm. (a) and (b) 
a University, (c) 
(d) and (e) RONG 
China, (f) and  (g) 

Osaka University. 

2008, Mahru-R in 
o is a 1.26m. tall 

humanoid built by Nippon Ins
Its weighs is 15kg., and h
ATOM-7xp is a new humanoid
by Dan Mathias at FutureBots 
1.58m. tall, weighs 73kg., 
Technology of the UAE (Un
announced a very sophisticat
REEM-A. It stands 1.45m tall,
DOF [18]. Kawada has no
humanoid.  This robot stand
65kg.  It has a total of 36 degr
Japan has produced a new Sam
KIYOMORI. Fesco, the pneum
built a huge android called TR
about 2.8m tall and weighs abo
by over 200 pneumatic cylinder
September 10, 2001 Fujitsu La
their toy android called HOAP-
and 5.91kg (13 pound) andr
freedom. The cost was USD 4
[18]. On September 19, 2003 
size humanoid called QRIO. I
SDR-4X which could walk bett
a fall [18].  
 

     (a)       (b)      (c) 

      (f)        (g)       (h) 

Fig. 8 Some biped robot kits in hu
released PINO humanoid in 200

released J4 robot in 2004, (c) Hi
2005, (d) Kyosho-Manoi AT

MINDSTORMS NXT is a robotic
BIOLOID kit released from Rob

Plen in March, 2006, (h) KHR-2, b
2006, (i) Robovie-M version 3 rele

and Flop robot kit developed in
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participated in both the RoboCop 2000 and Robodex 2000. 
The PINO had 29 motors and stands about 75cm tall and 
weighs 8kg. This android was one of the most popular 
open source platforms to develop humanoid robot. 
Another project called TWENDYONE from the Sugano 
Lab at Waseda University in Tokyo was appeared in 2007 
[18].  The big advance in this humanoid was its very 
sophisticated hands with fingers which had tactile sensors.  
The humanoid has 47 DOF and stands 1.47m tall and 
weighs 111kg. Imperial College London has two 
humanoid projects which have an upper half of a 
humanoid similar to COG - called LUDWIG.  They also 
have other two small humanoids called FLIP and FLOP 
which stand about 0.3556m (14 inch) tall [18]. MITs M2 
leg project, Fukuda Lab at Nagoya University project 
called the Biological Inspired Robot System (BIRS), 
Iranian android called FIRATELLOID  (First Iranian 
Intelligent Humanoid) are some of the recent projects in 
the field of humanoid robot research.   
 

5. FUTURE OF ANDROIDS 
 

In the next two decades robots will be used as the 
replacement of humans in most the manufacturing and 
service jobs. Economic development will be primarily 
determined by the advancement of robotics. Japan's 
current strength in this field says that they may become 
the economic leader in the near future. Microsoft is 
currently working to stabilize the fragmented robotics 
market with its new software, Microsoft Robotics Studio.  
Walking smoothly is not easy for a robot, especially when 
the ground is bumpy. Researchers at Japan's Waseda 
University have developed a pair of four foottall robotic 
legs that can move efficiently across uneven terrain. The 
Biped Walking Robot uses foot like sensors to measure 
the forces between its base and the floor, maintaining 
on-the-fly balance based on the weight of its load. In near 
future humanoids will exhibit emotion, forge relationships, 
make decisions, and develop as they learn through 
interaction with the environment. Robots that can 
incrementally acquire new knowledge from autonomous 
interactions with the environment are the main target to 
accomplish. Humanoid Robotics also offers a unique 
research tool for understanding the human brain and body. 
Humanoids have provided revolutionary new ways for 
studying cognitive science. According to an article in 
www.korea.net, in 2007 the global market for robots grew 
by 18.9 percent to an estimated USD 8.12 billion. The 
markets of manufacturing and service robots registering 
growth are at USD 5.89 billion and USD 2.23 billion, 
respectively. The industry for service robots, including 
humanoid robots, is hard to estimate because of its early 
stages of development, but it is forecasted that the market 
will be worth between USD 17 billion and USD 50 billion 
by 2012. The largest concentrations of activity are 
presently in Japan and Korea, two of the major leaders in 
the production of service robots. It is predicted that by the 
near future the Intelligent Service Robot industry will 
grow to the same size as the IT industry in 2005. Japan’s 
Mitsubishi Research Institute predicts that each household 
would own at least one robot by 2020. 

6. CONCLUSION 
 

According to the famous Japanese mechanical 
animation designer Mr. Yutaka IZUBUCHI, the ratio of 
each body-parts of a humanoid system is very important 
for personification and friendliness. So, humanoid robot 
sizing is a very significant factor where Golden Ration 
based analysis and design can be considered. Cooling 
system for the actuators, especially for the leg, can be 
employed like the humanoid system HRP-2, Japan. 
Because of the continuous work, the raising of the 
temperature inside the actuators can be controlled by 
adding the cooling system that will help the robot to work 
for longer time. Damping mechanism is also another 
important factor that can be considered for the humanoid 
structure, particularly in designing the lower torso. The 
damping mechanism will help the humanoid to absorb the 
opposite force of the ground in landing its foot while 
walking, running or jumping. This damping technique 
may improve the control system to make the humanoid 
more stable and smooth in navigation. Human articulation 
has damping mechanism that is controlled by the muscle 
strength. This mechanism also can be achieved by using 
special actuators in the joints of the humanoid system, 
where a huge amount of researches are needed to 
accomplish this technique. To communicate with the 
environment, large number of appropriate sensors should 
be applied on the robotic platform where visual systems 
are very important and vital to understand the outer world. 
Distributed power supply unit will make the humanoid 
system more efficient by balancing the weight of the body 
parts. Moreover a good controller with appropriate, 
suitable and efficient control algorithm should be 
developed and applied to the humanoid to make an 
intelligent and reliable humanoid robot. The field of 
humanoid robotics is extensively and unavoidably 
multidisciplinary and has interrelations to a host of new 
horizon technologies, such as, Mechatronics Engineering, 
Neurobio Engineering, Neuromorphic Engineering, 
Nanoelectromechanical systems and so on. The robotics 
industry is experiencing exponential growth worldwide 
and stands poised to become one of the most exciting and 
expansive markets for technology in the twenty-first 
century. Robots will soon be everywhere, in our home and 
at work. They will change the way we live. This will raise 
many philosophical, social, and political questions that 
will have to be thought and answered. In science fiction, 
robots become so intelligent that they decide to take over 
the world because humans are deemed inferior. In real life, 
however, they might not choose to do that. Robots might 
follow some particular rules such as Asimov’s Three 
Laws of Robotics, which will prevent them from creating 
danger for mankind. 

 
7. ACKNOWLEDGEMENT 

 
The authors will like to express their appreciation to 

Ministry of Higher Education Malaysia (MOHE 
Malaysia), in funding the project through Fundamental 
Research Grant Scheme (FRGS). 
 

978-89-93215-02-1 98560/10/$15 ©ICROS 1027



  
 

REFERENCES 
 
[1] Kenji Kaneko, Fumio Kanehiro, Shuuji Kajita, 

Kazuhiko Yokoyama, Kazuhiko Akachi, Toshikazu 
Kawasaki, Shigehiko OTA and Takakatsu Isozumi. 
“Design of Prototype Humanoid Robotics Platform 
for HRP”, Proceedings of the 2002 IEEE/RSJ Intl. 
Conference on Intelligent Robots and Systems EPFL, 
Lausanne, Switzerland. October 2002. Pages: 
2431-2436.. 

[2] K. Nishiwaki, T. Sugihara, S. Kagami, F. Kanehiro, 
M. Inaba and H. Inoue. “Design and Development 
of Research Platform for Perception-Action 
Integration in humanoid Robot: H6”, Proceedings of 
the 2002 IEEE/RSJ, International Conference on 
Intelligent Robots and Systems. Pages: 1559-1564. 

[3] Atsushi Konno, Koichi Nagashima, Ryo Furukawa, 
Koichi Nishiwaki, Takuro Noda, Masayuki Inaba 
and Hirochika Inoue. “Development of a Humanoid 
Robot Saiku”, Proceedings of  IROS 97 
0-7803-4119-8/97/$10 1997 IEEE. Pages: 805-810. 

[4] Ill-Woo Park, Jung-Yup Kim, Jungho Lee and 
Jun-Ho Oh. “Mechanical Design of Humanoid 
Robot Platform KHR-3(KAIST Humanoid Robot - 
3: HUBO)”. Proceedings of 2005 5th IEEE/RAS 
International Conference on Humanoid Robots. 
Pages: 321 – 326. 

[5] Dirk Wollherr Michael Hardt Martin Buss Oskar 
von Stryk. “Actuator Selection and Hardware 
Realizationof a Small and Fast-Moving, 
Autonomous Humanoid Robot”. Proceedings of the 
2002 IEEE/RSJ International Conference on 
Intelligent Robots and Systems, Lausanne, 
Switzerland, September 30 - October 4 (2002), 
Pages: 2491-2496. 

[6] Eddie Choong, Chee-Meng Chew, Aun-Neow Poo 
and Geok-Soon Hong “Mechanical Design Of An 
Anthropomorphic Bipedal Robot”. First Humanoid, 
Nanotechnology, Information Technology, 
Communication and Control Environment and 
Management (HNICEM) International Conference, 
March 27-30, 2003, Manila, Philippines. 

[7] Ricardo Beira, Manuel Lopes, Miguel Prac¸a, Jos´e 
Santos-Victor, Alexandre Bernardino, Giorgio 
Mettay, Francesco Becchiz and Roque Saltar´en. 
“Design of the Robot-Cub (iCub) Head”. 
Proceedings of IEEE International Conference on 
Robotics and Automation, Orlando, May 2006. 

[8] Christine Chevallereau, Guy Bessonnet, Gabriel 
Adda and Yannick Aoustin. “Bipedal Robots 
Modeling, Design and walking Synthesis”. ISTE Ltd, 
2009. 27-37 St George’s Road. London SW19 4EU, 
UK. ISBN: 978-1-84821-076-9. 

[9] “History of Robotics”, 
http://pages.cpsc.ucalgary.ca/~jaeger/visualMedia/ro
botHistory.html (April 8, 2010, 8:34PM). 

[10] “France’s humanoid robot Romeo – Big but not 
dangerous”. Getrobo.com, Robots that make my life 
(and possibly yours) rock. 
http://www.getrobo.com/getrobo/2009/09/frances-h
umanoid-robot-romeo-big-but-not-dangerous.html 

[11] “Actroid DER2 fembot loves Hello Kitty”. 
http://pinktentacle.com/2006/10/actroid-der2-fembo
t-loves-hello-kitty/ (April 13, 2010, 10:00 AM). 

[12] “Biped Walking Robot”. 
http://www.humanoid.waseda.ac.jp/booklet/kato_4.
html (April 8, 2010, 10:00PM). 

[13] “WABOT –WAseda roBOT-”. 
http://www.humanoid.waseda.ac.jp/booklet/kato_2.
html (April 10, 2010, 12:52AM). 

[14] Hun-Ok Lim and Atsuo Takanishi. “Biped walking 
robots created at Waseda University: WL and 
WABIAN family”, Phil. Trans. R. Soc. A (2007) 365, 
49–64. doi: 10.1098/rsta.2006.1920, Published 
online 17 November 2006 
(http://rsta.royalsocietypublishing.org/content/365/1
850/49.full). 

[15] “Buzzle.com Intelligent life on the web”. 
http://www.buzzle.com/articles/history-of-robots.ht
ml (April 10, 2010, 12:30AM). 

[16] “Second Humanoid Robot In France Welcomed”. 
Science News, Science Daily (February 28, 2007). 
http://www.sciencedaily.com/releases/2007/02/0702
13142711.htm 

[17] Yoshihiro Kusuda, Japanese Associate Editor for 
Industrial Robot. “The humanoid robot scene in 
Japan”.http://www.emeraldinsight.com/Insight/Vie
wContentServlet?Filename=Published/EmeraldFull
TextArticle/Articles/0490290506.html 

[18] “World's greatest android projects”. 
http://www.androidworld.com/prod01.htm (April 12, 
2010, 02:32 AM). 

[19] Malaysian robotics magazine, “Robot Head to Toe”. 
Publisher: Cytron Technologies Sdn. Bhd. 
http://www.robothead2toe.com.my. September 2009, 
Volume 2, Pages: 9 – 11. 

[20] Feroz Ahmed Siddiky, Mohammed Shamsul Alam 
and Tanveer Ahsan. “High Performance Reliable 
Obstacle Detection and Height Measurement by 
Stereo Camera for Intelligent Home Service Robot”. 
Proceedings of International Conference on 
Computer and Information Technology 2007, 
(ICCIT 2007). UIU Dhaka, Bangladesh. 27-29 Dec. 
2007. Pages: 93 – 98. 

[21] “Bangladeshi develops humanoid robot from scrap”.  
Azad Mojumder, DHAKA, Mon. Oct. 8, 2007, 
11:11am EDT. http://www.reuters.com/article 
/idUSB68079720071008 

[22] Kenji KANEKO, Kanako MIURA, Fumio 
KANEHIRO, Mitsuharu MORISAWA, Shin’ichiro 
NAKAOKA and Shuuji KAJITA. “Cybernetic 
Human HRP-4C”. Proceedings of 9th IEEE-RAS 
International Conference on Humanoid Robots, 
December 7 – 10, 2009, Paris, France. Pages: 7 – 
14. 

[23] David Gouaillier, Vincent Hugel, Pierre Blazevic. 
“Mechatronic design of NAO humanoid”. 
Proceedings of 2009 IEEE International Conference 
on Robotics and Automation Kobe. International 
Conference Center Kobe, Japan, May 12-17, 2009. 
pp. 769-774. 

978-89-93215-02-1 98560/10/$15 ©ICROS 1028



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


