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Abstract

This study was conducted to develop a dummy in an environment similar to the human body, to
prepare a standard for evaluation and to present the process of the production in order to evaluate the
performance of the robot that can detect the persons needing rescue in a confined space, who are
difficult for fire—fighting officials to rescue in case of fire and disaster.

As a result, a standard for evaluation was developed and standardized into four parts Normal,?  Risk Stage 1,

Risk Stage 27 and Risk Stage 3 based on the number of breath cycles, carbon dioxide concentration, core
temperature and criteria for hearing to recognize the voice. In addition, in order to produce a dummy, fever, breathing
capacity and voice output function were compared and analyzed. This study has significance that it built up basic data
of the method of producing the actual dummy, by presenting characteristics and controlling methods using the
waterproof insulation heating coil for the function, solenoid valve for the consecutive output of breathing capacity and
USB program sound board for voice output.
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<Table 1> Korean Body Average(Age: 20—30 basis)

Gen Age Weight Stature Bust girth
—der (kg (mm) (mm)
20-24 67.7 1734 956
25-29 70.0 1732 975
Male |  30-34 71.3 1720 990
35-39 71.4 1708 990
Total 70.0 1724 977
20-24 54.4 1607 846
925-29 54.2 1599 876
Fe= 30-34 56.0 1596 863
male
35-39 56.7 1592 879
Total 55.3 1598 858
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<Table 2> Standardized Dummy for Persons in
Need of Rescue in a Confined Space

L. Dummy _
Division
standard
Gender Unisex

Tilar

Weight (kg)| 20%2

Stature (mm)| 170020

Bust
girth(mm)
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<Table 3> Body temperature (heat) standard

Cg(r)lctir A S; d all
ly ymptoms an : Evalu
temperature Signs Action plan ation
()
42C< Life
threat
. Serious failure,
Spasm and
40< . Body organ Dang
stiffness
damage, er
Mortality rate
50 to 90%
39= Dehydration
37.5 Normal Nor
36 Feeling cold mal
35 Body tremor
a4 Abnormal Hypothermia
behavior below 35 C
33 Muscle stiffness
Emergency
32 Stop shaking Hospital
Transportation
Dang
31 C(?HSC.i?uS er
disability
30 Unconsciousnes
s
Pulse and
29 respiratory
depression
o8 Cardiopulmonar
y arrest
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<Table 4> Breathing standards

<Table 6> Hearing (voice output) standard

<Table 5> Carbon dioxide standard in human

body
Density Evalua
(%) Symptom —tion
3 Increased respiratory rate,
warm feeling of face
hyperpnea, headache,
A _ dizziness,
facial flushing, whim, blood
pressure rise
5 Nausea, fever, vasodilation,
nausea, vomiting
6 Unconsciousness
NCONSCIOUSI ~39,
3 Lung congestion, difficulty norm
breathing al
10 Loss of conspiousness within
minutes
20 Breathing, pulse, concentration
loss
Loss of consciousness with
30 little breathing,
risk of death in a short time
50 Coma, death

3.4 WABRQTEA te] LS T WA
Q1 () E23}

17kl A= 0-120 dB(A) 7HA] Add3] thelst 7]
o] 2EE 55 F AUeH, ot o A2 LFelMF
B 555 =2 AR 2 tReksbn, gl
2+9¢-ZF(cochlea)& w2k 20~20,000Hz7FA 2] T3k
WS AZskar Q17ke] AolE Azksbr] SlsiA 71
TQ8 99L& 500~3,000 Hz Heelch Hugita
TF2AF Gu] ks $1%k Al Ay EF3he <Table
6>3} o] Huje] =e) Q14 G 140dB o) i
+ (&7 %A, 60~80dB 4, 60dB olat A+ ¥
OF o] Frhsith

Divisi Number of Evalua dB  |Examples of everyday life| Evaluation
1vision . . 0 A very faint sound
h — : - .
breaths (minutes) tion 30 Whispers, quiet library bass
adult 12-20 40 Bass conversation
Over 65 years old 10-16 Norma 50~60 | Everyday conversqtion normal
: 1 60~80 Normal conversation
child 30—40 120 Shock noise Trebl
140 Pain threshold eve
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<Table 7> Standard for robot assessment piles for people who need rescue in a confined space

Central
Lev body . .
Number of breaths | CO2(%) dB Symptoms and Signs | Evaluation
—el temperatur
e(C)
. . : Danger
S 0-5 30-50 42< 0 42°C < life threatening
Level 3
adult <8 or 30=
Seri disability,
Over 65 erious disability Danger
A <6 or 20=< 10—20 40—-41.5 | 1-10 Organ damage,
years old . Level 2
mortality rate 50—90%
child <10 or 50=<
adult <10 or 30=<
O 65 D
B | <8 or 18< 4-9 | 38-39.5 |30—40 dehydration anser
years old Level 1
child <20 or 40<
adult 12—-20
Over 65 Less th More
ver n
C ¢ 10—-16 ess tha 36.5—37.5| than normal Normal
years old 3%
50
child 30—40
adult <10 or 25<
O 65 Cold, body trembling, D
B | <8 or 18< 4-9 | 33.5-36 |30—40| O PO HEHDINS, I LEnsel
years old abnormal behavior Level 1
child <20 or 40<
adult =8 or 30= Muscle stiffness,
Over 65 _ 90< trembling stop, mental D
< < . anger
A | years old 6 or 20 10-20 | 30.5-33 [10-20|  and physical . gl ;
eve
impairment, conscious
child <10 or 50=< disability
Unconsciousness, pulse
S 0-5 30-50 97 530 0 and respir.atory Danger
depression, Level 3
cardiopulmonary arrest
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