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An Intelligence Embedding Quadruped Pet Robot with Sensor Fusion
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Abstract :

In this paper an intelligence embedding quadruped pet robot is described. It has 15 degrees of freedom and consists of

various sensors such as CMOS image, voice recognition and sound localization, inclinometer, thermistor, real-time clock, tactile
touch, PIR and IR to allows owners to interact with pet robot according to human’s intention as well as the original features of pet
animals. The architecture is flexible and adopts various embedded processors for handling sensors to provide modular structure. The
pet robot is also used for additional purpose such like security, gaming visual tracking, and research platform. It is possible to
generate various actions and behaviors and to download voice or music files to maintain a close relation of users. With cost-effective
sensor, the pet robot is able to find its recharge station and recharge itself when its battery runs low. To facilitate programming of the
robot, we support several development environments. Therefore, the developed system is a low-cost programmable entertainment

robot platform.

Keywords : intelligence embedding, quadruped pet robot, sensor fusion, microprocessor, embedded system
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Fig. 1. Structrue of Intelligent pet robot.
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(b) Structure of RS-232 communication(1:N)
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Fig. 2. Hardware configuration and communication Method.
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Table 1. Specifications of the main controller.

Main Chip SH4-7750SF167

UART(-AA/EE)/S-A BE AVR),

E./‘\_]‘/x% yl
sl WY 2C(—~CMOS), VO(EPLD)

A5 162MHz, 300 MIPS, 1.2 GFlops
| 28] Flash Rom(4 Mbytes), SDRam (8 bytes)
Monitor(Emulation, Code / Memory Update),
oS .
Multi Boot
Decoder EPM3064-100-10
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Table 2. Specifications of vision and voice recognition.

(@ G 2128 (Vision sensor)

Main Chip OV6620(CIF/QCIF), Decoder(Hitachi SH4)
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2 R|/A JE|REY
sAYAle] 8 JVO(EPLD—CMOS)

Frame Rate Progressive Type, Max 60fps

Lens/View Angle | 1/4”, 68°

(b) 24 202)5(Voice recognition)
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Table 3. Specifications of each linked-motor control module.

Main Chip Atmel 8bit MPU
SAAe] B UART

BE Ao} P Control

Motor Amp Max 0.9A, 10V
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(b) Timing Diagrams of Various Gaits
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Fig. 3. Robot structure and gait control algorithm.
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Table 4. Specifications of sensor modules.
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Table 5. Specifications of power and charge control board.
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A Ak 22 I8 & 2RME 23] Hde A
WO GAF Sl BAlol 23e) BapE MRS
Al 4712 E(normal, drowsy, sleep, down mode)Z L7}
B3k AP 2HE Fo|wF ik Elm i A
71% At o3l HolRg BF AF FH =g F9
W zEjolig AFoE Hopt FHsh: Wue e,
Hol &5 HAUE BF olF As AAE S1E v =E

shsiet.

off of © mr U

m. ZofE, MY o4 3 XI5 &M ge|E

1. ZOE 2 Y olal gur|E

Bom=Fo 9lo] -8 A& TR o] Jbs
3 FAlol AMgzle] HWHEd) Wl 25 HE0] V)3 2o
o, ARgz}e] o|mo) w) thekst Fhe] YHE S e &
AL Aoz, vkt g0 ik ¢lalst I 873 sl
A 28o] s 5= glojof gk 29 45 1B o
A tjorst defe] Aol Z/AWo)] thek elale F HAQI @
224 ol 93 Az/golE 584 98 s AME
S, FlelH, A9 A 5HES 2 Y Fdojn

Follg Azl EAd 3t 948 % B
S 44311 ¥ 28 Fakg v 4 ks
LEDE o]-&3l Follz Azl/dE &4
ok, Z-2-8t%ith I Q4] ek
o] EAe the ArgF = FHo] oplgt 1
Ae)ABel el Aol A7)o] it ARE
2, 23] B glo] HoEe 3uE 3
o theh Ao ARE AFE=E S AAHQ Fell &4
B 014 9E Q14 AlxHle] 4L ¥ 73 Zon, &
A oA 4 Agls B 30em olUle) diadAlel o)
3 1l Ao Wigt ks VR oH, ol A
9] FE-& 2o JHIE nlg oz FHILE 39t

AAHQ Q14 dmEFe] FH TA9) AY A ofe
% 7, & 7% 2o 94 J LEDRY £ HREFE
Bt} J&85 A 543817] fl8iA 7HiEt 9AIE 8 &
At expt il I @&k AR 92 i
CMOS Cells} 1= e 2 7]& Celle] Hefoll v &4
2212 FHagls7] f8) F-71E<] gzl 2 (camera
calibration)?4-& A&3igied], 2 WYPoR= vg A
Aele] hlElel LEDE YXA7] 2 Yah= oA B
o tiFst AR F& FAIGE H 9 AEE 5 FA #

PR

a8 5. golE A AlaE RYk

Fig. 5. Structure of obstacle avoidance.
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Table 6. Specifications of obstacle avoidance.
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3 9 3% LED(AA, 6 1:10° )
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3 7 o 35cm o]l
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214 A AR 29 34

E 7 g0hE U4 eaels 4 2k
Table 7. Simulation result of obstacle recognition algorithm.
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