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Visualization and Ranging of Hydrogen Flames by Passive IR Stereo Imaging

Masakazu OGITA
Shikoku Research Institute Inc., 2109-8 Yashima-nishimachi, Takamatsu-shi, Kagawa-ken 761-0192

Abstract: A new hydrogen flame visualization device applying passive IR imaging and stereo imaging was
developed for the purpose of developing a security device to visualize invisible hydrogen flames and to obtain
distance information. As a field-applicable device, a wearable device was applied to develop a portable and
hands-free device. The ability to confirm the location, size, and distance of a hydrogen flame enables operators to
quickly recognize the source of the danger. Using the developed device, we confirmed the visualization and distance
measurement functions of a hydrogen flame up to 10 m. This paper reports the results of the research and
development.
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Fig.1 ZIBMENLEBENIZTBIT O2BRBEFOKRBERKEOBRBMEEL LR LIZFH TH SH. Figl(a)d LBV,
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Fig.1 Visibility of hydrogen flame. (a) Daytime outdoor Fig.2 Spectrum of hydrogen flame and sunlight spectrum
(b) Indoor darkroom observed at the ground surface.
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Fig.3 Hydrogen flame visualization. (a) Passive IR imaging (b) Thermal imaging

KEFEAKKGAEFE ST, Fig3d)D LBV —< A A=Y 7 TORBGITRBEHICHTRETH . Lo
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—WBH IR AT L AA A=V T, HARFEOHEMTEINTZ 2 BEON AT EE>THE—F v N EHKEH
L, HEIZLD22EBOIATOWMBBEOENICL - TWEETCOEREZBHETIFRIETHY, 260D
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BN 2 ODKEREDOAEAEBIZAT VA A= T 2T D 2 & TARFE KK O BEBERH 27T fe
L%, Figd lIZRT Ry T T IRATUVFIA A=V U IZOEAKDO LB, KFEEITZ 246500 AT
FOKFBARERBETDTETHD. BAT A, BAT D TEHABRKEORENXOE 930 nm D I F 8H ik
EHBMSEDLENY RRRT 4NV EEFALKZRRERGT S, B AT B, BAT CTIEKIERKREOREN
DU 900 nm D EEEEZ B BIEAR L RRZA T4 VA EHALENSAOYEmL 4 BET 5.
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Fig.4 Schematic of passive IR stereo imaging for hydrogen flame visualization and ranging.
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Fig.5 Equipment appearance.

AEEBIIKFBAEOATHALER, ROKBRKRECOEMERE V2T T 7 NTRNAL RARZERRZTDH. K
%‘%Eﬁ%@kkfﬁiﬂ%*ﬁml,tﬁu, FREOBEMEEEE N RHICER T 2HENRE2RMITIIRD O
5. r71777/1/7/\4’x%ﬁﬂﬁ“5’ L ;Dmé‘ékx@iﬂﬁﬁwh, WS O RGEAL A FEE & 72 D

171777/1/7/\4’><@WEI i 25, B4 B0 CMOS # T7-(IMX219: SONY) % #EIZ R E O I T

CERLL. B AT L R E R ¢125mm0)/J\ DR T A T L v X(VHI60D900: == =/N— ZZT
%)%iﬁ)ﬂ L, WEBREITIRZT7 A NVAOEELI2S mm & Lz, ThENAFBREREMO N R
IRAT 4V Z(930FS10-12.5: Andover) %, i S M11%(900FS10-12.5: Andover)%@ﬁﬁ L. v=T7 571
7 3 A ZZIX(Trimble XR10: Nikon Trimble)% i@ F L 7=. Trimble XR10 (ZIXHE M R ICRKBEHRA 2 ELED
B CTHRBRCTX 28T CTh 5 HE A B EHINT (Mixed Reality: MRV H WL N TE Y, BT + A7 LA 2l L
THEOHRBNICRBIMRADOIERELZTFIT L2 ENFAETHD.

Mx TEBICFBHREOD =27 T TIVTNANA 2D Z 5 RN TORROBEBBME L WD RE R Z MRS
5 1= IZFSE L > X (Trimble HoloTint: Nikon Trimble)% @ L T\ 5.



4. BERE ST

BEL7ZEEERAWT, KFBARO G LERE & NEEELBHEARE FICTHA L. KFEKED
KREIFTH 4em, BERBEEOREIZ3m 5m 7m, 10m TH 5. Fig.6 ICHARETMARBRORE R L RS,

Fig.6 Results of hydrogen flame imaging and ranging. (a) 3 m (b) Sm (c) 7m (d) 10 m

Fig.6 IZBMBMICTARBAROBRG EMEEZIT o RTH Y, ERIFEEEAME, T A Mmoo
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