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Commercially Available High-Speed Cameras Connected with a Laryngoscope
for Capturing the Laryngeal Images

DoHyun Nam, MD and Hong-Shik Choi, MD

Department of Otorhinolaryngology, The institute of Logopedics & Phoniatrics Yonsei University, College of Medicine,
Seoul, Korea

Background and Objectives . High-speed imaging can be useful in studies of linguistic and artistic singing styles, and laryn-
geal examination of patients with voice disorders, particularly in irregular vocal fold vibrations. In this study, we introduce new
laryngeal imaging systems which are commercially available high speed cameras connected with a laryngoscope. Materials
and Method : The laryngeal images were captured from three different types of cameras. First, the adapter was made to connect
with laryngoscope and Casio EX-F1 to captufe the images using 2 X 150 Watt Halogen light source (EndoSTROB) at speeds of
1,200 fps (frame per second)(336 X 96). Second, Phantom Miro ex4 was used to capture the digital laryngeal images using Xe-
non Nova light source 175 Watt (STORZ) at speeds of 1,920 fps (512 x 384). Finally, laryngeal images were captured using Mo-
tionXtra N-4 with 250 Watt halogen lamp {Olympus CLH-250) light source at speeds of 2,000fps (384 x 400) by connecting
with laryngoscope. All imageswere transformed into the Kymograph using KIPS (Kay’s image processing Software) of Kay
Pentex Inc. Results : Casio EX-F1 was too small to adjust the focus and screen size was diminished once the images were cap-
tured despite of high resolution images. High quality of color images could be obtained with Phantom Miro ex4 whereas good
black and white images from Motion Xtra N-4 Despite of some limitations of illumination problems, limited recording time ca-
pacity, and time consuming procedures in Phantom Miro ex4 and Motion Xtra N-4, those portable devices provided high resolu-
tion images. Conclusion : All those high speed cameras could capture the laryngeal images by connecting with laryngoscope.
High resolution images were able to be captured at thefixed position under the good lightness. Accordingly, these techniques
could be applicable to observe the vocal fold vibration properties in the clinical practice.

KEY WORDS : High speed camera - Vocal fold - Kymography.
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Fig. 1. Casio EX-F1 and handmade adapter.

o o

Fig. 2. Connect with laryngoscope and Casic EX-F1 and 150 W X
2 halogen lamp (Endostrob).
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Fig. 4. Phcm‘om Miro eXfi and connect wn‘h (oryngoscope and
Miro exX4.

Fig. 5. Mohon}(‘fro N-4 and connect wz?h Ioryngescope & Motion-
Xira N-4,

Fig. 6. 250 w Halogen lamp (Olympus CLH-250).

s - FEY

I

= #go] 7hssin, 600 fosellie &gl 7Hgshn 1,
fpstith spdo] o), i) we a2 2 °§8¥71
= &S, i debA o s nsshehe Y Uﬂ
= ARES] 2ol EYgAizto] B2 Ao Folu, of 7

= ﬁﬂké LEFE HYATo] dofA 2 L*F’PEWM
ol 7hs3l7] wiEell o2 74 AFgelx
EFE OI A d=dl frefsieh il heke] Ak
LCDAoA ARt getolm| 2 s 3k & 427} qlet,

o wolls HEE w2 A8

O

w
.«E‘:?:

28t 1,200 fpsE &S

ST 336x96 0.2 Wobd FA3] JAfo] gropAn, A
o] & ©7]7} o2 AE 2HOE vy n
HoRx|= d4fo] e ] w4
HE fdapt dasiet 2ol AddjolnAl= (Fig, 1) 2

| AE = glovt el a7
7F A& Ao} golrt, HYPE FYNE ol W
o‘) -8 er (Fzg 81} o] Ao FEuH S vnA gst

the} 24

zuo] Wyt 2AE]

o] ¥iuA A93l Zrelolu|x|E

Fig. 7. Actualimages of vocdl folds by Casio EX-F1 (1,200 fps).

Fig. 8. Images were transformed into the Kymograph using KIPS.
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Fig. 9. Actual images of vocal folds by Phantom Miro eXti (1,920
fos).

Fig. 10. Images were fransformed info the Kymograph using KIPS.
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MotionXtra N-4% Z7|7} 744 &AL BA % 7o,
F&7ee e R B o ridEr S 7R vhEo] et

o}, 7hdete} pCete] ddo] 7Hgste] PCoA = Z et A

Ao} 7Hs3ley. o] golahal (Fig, 12)0f A2t o) 24
gafolut vl shdo] Fu, sholW e el A F2
oo 9 g 4 YrhPig, 13), H=5F AH Of‘fwar97}9}\
o A &l AR ey, ShHe BEA R F)

A3 QickFig, 14),

Fig. 11. Software of Phantom Miro eX4 (Cine view 604).

Fig. 12. Actual images of vocal folds by MotionXtra N-4 (2,000
fps).

Fig. 13. Images were frarsformed info the Kymograph using.
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Fig. 14. Software of MotionXira N-4 (Midas player).
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