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3D Overhead Modeling Using Depth Sensor

Eungyeol Song, Sangyoun Lee

Department of Electrical and Electronic Engineering, Yonsei University, Seoul, Korea

Purpose This paper was purposed to suggest the method to produce the supportive helmet (head correction) for the infants
who are suffering from plagiocephaly and to evaluate the level of transformation through 3D model.

Method  Either of CT or X-ray restored images has been used in making the supportive helmet (Head correction) in general, but
these methods of measuring have problems in cost and safety. 3D surface measurement technology was suggested to solve such
matters.

Results It was to design the transformed model of the head within 0.7cm in average by scanning the surface of head and per-
forming 3D restoration with marching cube and the changing rate of the head was compared in numerical data with 3D model.
Conclusion The suggested methods displayed the better performance than the conventional method in respect of the speed
and cost.
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Fig. 1. Time of Flight (ToF) Principle.
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Fig. 3. Flowchart.
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Fig. 5. Head Level set.

Fig. 6. Top: Head Top Capture Image Bottom: Head Top Point
Cloud.
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Table 1. Measurement Result =74 &9: Cm

Number  Ground truth Head circumference Error
1 62.6 61.5 1.1
2 58.9 58.7 0.2
3 58.5 58.5 0
4 61 59.7 1.3
5 62.4 61.5 0.9
) 60.3 59.6 0.7
7 61.9 60.5 1.4
8 61 60.1 0.9
9 61 60.7 0.3
10 62 61.8 0.2

z  n
2 B9 (Leve 13) 71202 919 BalS 2% A2 0~

14mm AEQ] @2}&L Ho|1l 9t} (Table 1).

n H
ZAo] BAT 0219] 712e A A kKo 3§
H Ao o} & AAIEH o127} Qlek. o] b 7o) Fiuet

@), ol B 3y o3} 240} o] rawo] Lhetyl 2
2 2 4 gk o] A48 ATk Pugh £y mx
TE AR Y AE 7ol 52 & ol 2% 71FE ¥
o 2 Zlole} g gk

2 E
2 =Rol e 374 Bl

ElE 7HAaL 32k HElS v

& 72 e

olgste] F5H to]

A 37K 2

=
=
E
= A

86

of a7} 7}A] &= Infrared (IR)S AH&-817]0) 7F538kaich

T AR Fdst B 275 AlEsl] fEkeld) foke] A
F59 Aae BE AAE olgsto] A5 Hed 749
718} Fodoll Wl T 2EE B 7|FE AEstolof ¥
t}, mwebs] o] 5 Al&Felr] siA= o] &

= AEe 5
oo} Shizt] 2 i=FollA] Aoker el T S

f8S o

U

pal

o

=]

)
o fo
ox 12

Aw
ol
rlo

ol whlolet 3 5 gl

A AR A BrpL 7RSSt Bl FAR) A4S 3
7Fel7] Sfall 7/ #1ql ol Wol ARERIEE ARlolut olmt
Hje] #ojo @ Frjslo] ghor} B =Ro| e Faye| wat
BHE &M 02 Ao 24 FA| WSS HoleE §
3 Frret o ‘il%i“%. o 2 o] 4 eakE Fol7| 9% e
Level 107]}7\]_4 37\} o] Eal /KHA‘]O] o}\d

ekl ok ue el Bt WA =

duEd

—_

. Katzel EB, Koltz PF, Sbitany H, Emerson C, Girotto JA. Real versus
perceived improvements of helmet molding therapy for the treat-
ment of plagiocephaly. Plast Reconstr Surg 2010;126:19¢-21e

. Katzel EB, Koltz PF, Sbitany H, Girotto JA. Treatment of plagioceph-
aly with helmet molding therapy: do actual results mimic perception?
Cleft Palate Craniofac J 2011;48:205-209

. Lee RP, Teichgraeber JF, Baumgartner JE, Waller AL, English JD,
Lasky RE, Miller CC, Gateno J, Xia JJ. Long-term treatment effec-
tiveness of molding helmet therapy in the correction of posterior de-
formational plagiocephaly: a five-year follow-up. Cleft Palate Cranio-
fac J 2008;45:240-245

. Lipira AB, Gordon S, Darvann TA, Hermann NV, Van Pelt AE, Nai-
doo SD, Govier D, Kane AA. Helmet versus active repositioning for
plagiocephaly: a threedimensional analysis. Pediatrics 2010;126:
€936-¢945

. Schaaf H, Malik CY, Streckbein P, Pons-Kuehnemann J, Howaldt HP,
Wilbrand JF. Three-dimensional photographic analysis of outcome
after helmet treatment of a nonsynostotic cranial deformity. J Cra-
niofac Surg 2010;21:1677-1682

6. Kim SY. “Outcome Analysis of Helmet Therapy and Counter Posi-
tioning for Deformational Plagiocephaly”, 2013, Thesis (M.A.)--,
Ajou University

. Jiwoo Kang, doyoung kim, Sanghoon Lee, “Segmentation and 3D
Visualzation of Medical Image : An Overview”, 2014. Journal of
international society for Simulation surgery Vol.l NO.1 27-31

)

(95}

o~

w

~





