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Concept— Major disasters happened constantly in the world in recent
years, such as Japan's 311 large earthquake, Taiwan's 88
flood and 921 large earthquake. The common problem in
these disasters is the shortage of rescue personnel; therefore,
we hope to work out a practical intelligent rescue robot to
attain the goal for prompt automatic rescue and reducing

casualties.
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Strategy analysis — Plan the sequence of barriers to be passed, debris

flow area, flooding area and landslide zone.
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As it is required to clamp dolly and to carry barriers, we use the
mechanism and actuation of "fork-lift truck" to improve and design the
intelligent rescue robot, and add horizontally opening and closing
function to the vertically moving clamping jaw, so as to clamp dolly and
carry barriers, and use the mechanism design of tricycles to improve the
mobility, the actual design mechanisms include a clamping jaw
mechanism, an elevating mechanism, a rotating mechanism and a

conveying mechanism.
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Considering the mobility and stability of the intelligent rescue robot,
the rescue robot participating this TDK competition is designed based on
the structure of tricycle, Figure 5 is its structural representation. For the
tire driving force, two integrated servo motors are designed for forward,
backward and spin control, and the third wheel is an omnidirectional

auxiliary wheel without power output.
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The design circuit of Pathfinder-Sojourner intelligent rescue robot is
shown in Figure 8. The electric control design consists of four major units,
power supply, PC-Based control, power and sensing. Figure 9 is the block

diagram of the electric control system.
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The sensor and modules used in Pathfinder-Sojourner intelligent

rescue robot are TCRT5000 tracking sensor, Color RGB color sensing

module and Sonar A ultrasonic ranging module.
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Pathfinder-Sojourner intelligent rescue robot was modified twice
from the original design to completion. The first modification is the
improvement of the clamping jaw design, the original two bars are
changed to circular arcs, so that the target object can be clamped without
complete contact and clamping. The second part is the conveying
mechanism, the original fixed angle is improved by tilt design and front
baffle, so as to avoid the dolly falling when the robot is moving. The new
design hollows the side plate to reduce the overall weight. Figure 15
compares the new design of Pathfinder-Sojourner intelligent rescue robot

with the old one.

S BE IR
Pathfinder- Sojourner A E 4|4 L T A L - 04 3 0
ksl

FRASRP AR FIRIPFAFEPEE GION



SRIPE * FIASE - S

Team Member and Robot Introduction

o) ?Ff#“’ F TR L T o kORE IR kT B2 2
PEMG R EEAEA BV RS IE R F R PE

Mo EBWEBELA LA EREAY LR Z R k8o TR ead

%ﬁ}“ﬁ s B P g BiE ﬁ%;@,&m? FH o

Pathfinder-Sojourner intelligent rescue robot is designed based on
the shape of fork-lift truck, as the rescue robot is required to move
flexibly and sensitively, it is designed in the tricycle structure to reduce
the turning radius. The clamping jaw uses bolts for movement design,
including vertical open and close and lifting, and a rotating mechanism is
designed to improve the activity of the clamping jaw, so that the robot
can dispose of barriers at any height and angle. Finally, the conveying
mechanism is improved to increase the loading capacity of target objects

and the reliability of transportation process.
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Although this is the first time our department of machinery took part
in such a competition, what learned by every member from this
competition was really different from what learned from books or their
department, the major difficulty was that everybody spent a lot of time on
studying light sensor, color sensor, ultrasonic sensor, etc. We discussed
different opinions many times in the process, and we became more united
to finish the design and production of the robot together. We learned from
each failure, and completed this robot with our accumulated experience.
Although there are still many parts we have not mastered yet, we will
pass what we've learned to junior schoolmates and encourage them to
exert their ideas for next TDK competition, and we appreciate our tutor's

patient instruction.



