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Real-time, high resolution time-of-flight distance measurement based on
a femtosecond laser
*o| &8t Gz, o|Aksd? s !
*Joohyung Lee', Young-Jin Kim', Sanghyun Lee?, *Seung-Woo Kim* (swk@Kaist.ac.kr)
YKAIST S2u33 249714 d5a
ZKAIST Q&9 A4l E
Key words : femtosecond laser, distance measurement, time-of-flight, balanced optical cross correlator

1. M&2

Az YolAE o] &3k ATy 7 AgSAES 3
oA Hx7E EEE AN 27 95454 NHALE
o] Fol AlF Atele] AHE SAToRN AYE A
Aefolth ol gk AZF v Pl 244,
A 2 AdAE EokdAe] 3 Al FY
H|Z3te] BEE, 7159 gk A4 7|vk(groundborne) HEi=
H] 3 A 7] ¥ (airborne) E X Z3F(geodetic survey) F-oF 1@l
AEAA wolA F4 AARISLR), @lolA LA (laser
altimeter) 3! 12947 ASA I e T Fof
FohA &8 Ak AR HE
Lo AdA| Aol A AL

Aol A 4 mm ol E3lse F5H Tt St

=1

o 9T wobe] -
w9l

e

=
o

ot
tlo ol

ox

f
m

=

lil JW,—'—‘ _E‘
%0 ot my
o o

o

o oK
z_{o
3 N
Hl
o
ofy
o>
o
fet
N
09:
i

P 4y oot 9 10,0 o
12 5z o lo

o

9

o

o

£

=

T

>,
=
of o v

30,
o

i >
NIRY

Bo
o

~

o 3

o = K1 o o

N
o
o
)
Au)
et
_I]N‘
o

9_,(‘
b

g
=)
olo
b

f

oR_\‘Lr-?ﬂ

4 i Lo
> |
Loy
o
i

=
e
=2
2

o
A
:OE
Ir
]

P e
Lo

%0 N 3
:LOQB

o kg
N,
f
:Ol:i

[o
ft
B
e
)
(2
ft
oo iy
Ay
o
4y
3

M
:(?1:1’
off
o
fo
4
ol
rlr
oo
He
(o3
)
9,
2
oo
ol

L

e
-
2
2
rir
oA
W

Lo
M
rot

Mo 2

fo o

18 A de e el

ko] A MRS F fs FFEOR
4754 ¥ 7] (balanced optical cross-correlator)[2]
52 7= FEXR deolAE AYSAel S5t

1
Ir Jz

N
—

3} A A2~ (SHG crystal) 1 PPKTP(Periodically poled
potassium titanyl phosphate) ¢ & 3+3l F31%7](balanced
photo detector) = + 7] o] 4 A& (dichroic mirror) 2 o]

o)},

PD2 PD1
20 g @0 4
DM PPKTP DM M

Fig. 1 Principle of balanced optical cross-correlator; DM: dichroic
mirror, M: mirror, PD1&PD2: each port of balanced photo-
detector
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Fig. 2 Schematic diagram of balanced optical cross-correlator based
distance meter; PBS: polarized beam splitter, DM: dichroic
mirror, M: mirror
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Fig. 3 Output signal of balanced optical cross-correlator; black
dotted curve: output signal for each port, red curve: balanced
output signal
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