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Fig. 2 Schematic of defocusing- type five- aperture Fig.3 Schematic of wedge- type five- aperture speckle
speckle shearing camera shearing camera
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Fig. 4 Spectra plane halo distributions: (a) Schematic pattern;
(b) Photograph

4 FRBOH
M) 5 01.0s. -+ O X [El —IR & T, B9 357 RN 2 FIME 3 FFR. B ATIRA 1 19 R IE



1 8 EFFES  HILBYUIMIALIE o 0 K T 4E il R R R 75

Y38 5 % A
U, = Aexp (i¢;) + Aexp [1(¢ + 6.)] + Aexp [i(ds — 6.) ]
+ Aexp [i(o+ 6,)] + Aexp [i(ds — 6,)] (5
I, = A’[5 + 2 cos (o1 + 6,) + 2 cos (pi3s + 6,) + 2 cos (b + 6,)
+ 2 cos (s + d,) + 2 cos (dys + 6, + 6,) + 2 cos (¢os + 6: + 6,)
+ 2 cos (¢s2 — 6, + 6,) + 2 cos (Pss — 6. + 6,) + 2 cos (o3 + 26.)
+ 2 cos (s + 26,)] (6)
AH 6, = ¢ — o, REEVLALAEE 0, = kaD/d,, 6, = ky.D/d., (z,,9.) RARFLAT.
HEIE RS B B R0E A YER 5 5 A
U= Aexp [i(¢y + 6] + Aexp [i(¢: + 6. + 8:) ] + A exp [1(gs — 6. + 63)]
Aexp [i(¢ps+ 6, + )]+ Aexp [i(¢s — 3, + 65) ] 7)
I, = A*[5 + 2 cos (¢a1 + 021 + &) + 2 cos (¢1s + 613 + 6.) + 2 cos (g + 64 + 6,)
+ 2 cos (¢1s + 615 + 6,) + 2 cos (s + 0us + 6: + 6,) + 2 cos (¢os + 635 + 6. + 6,)
+ 2 cos (¢i2 + 02 — 0. + 6,) + 2 cos (¢ss + 035 — 6, + 6,) + 2 cos (o5 + b5 + 26.)
+ 2 cos (¢ss + dss + 2 6,) (8)
R, =0 — o, BEEFEMII A ATEZE. WBIEENEN
Ir=1,+1, €D
4.1 BhEFZRAER
R AT (LE AT ST & (A, A) BT, WE 2T REARE RN
I = |A%exp [i(¢n + 6:) ] + Aexp [i(¢s + 6.) ] + A’exp [i(dn + 62 + 6. ]
+ A’exp [1(dis + s + 6:)]|°
= A"{4 + 4 cos [(da + 13)/2] cos [ (821 — 613)/2] + 2 cos (1 — ¢is)
+ 2 cos (¢21 — ¢13 + 021) + 2 cos (o1 — s — S1s) + 2 cos (f2y — iz + b21 — b13) }

(10)
AP s ABEBEST S o I AEBE . XwR(1 14 H '
01 + 013 = k[”z 52 “94 sin 6, + 2 “24(1 + cos 0,) — %Qu.]
0
(1D
b1 — i3 = k[Wj—fz"”azsina, yot ”jz_ 201421 4 cos 9:)3}
EOXFAOOXLAADR,
dz} +613—k[‘_253 9 +_2.4(1+ 089) —i—Dul]
0
(12)
Oy — O3 = k[;—;_, A*sin 6, + z—byalz(l <+ cos 8, ):|

BRUTHE (40, Aw) FFE PR RRGAE AL A4 K i (F/2 %) KGR BNTHE (A,
Ais) EHE(F/9 4" R
4.2 HEEFRNER

EHWBBHGENT IR (A, 40 ET, BB T REARE RN



%

76 )t °F F # I

1= |A%exp [i(ds + 6.+ 3]+ Aexp [i1(dss + 6, + 6,) ]
+ A%exp Li(dyg + 643 + 6, + 6,) ] + A%exp [i(doy + dos + 6. + 6,) ]|*

= A4+ 4 cos '54-'5_‘;'_@':3 cos Ous ; B + 2 cos (b3 — d5) + 2 cos {3 — 25 + O43)
+ 2 cos (By3 — b2s — dos) + 2 cos (diy — o + S5 — do3) ] (13)
Tuy — — _ J2D . ]
b3 = k| = 43 \/_2 1sin 0, + 22— /2 (1 + cos 0,) — E2u |
N L /2 /2 1 do 1
RF L (14)
025 = [ >/ 2 Asin 8. 2 /2401 + cos 0,) - fz Qul |
V24 2 1 do
BOXMOKXRAQOXIEIE,§
|' 2 /9
O43 + 025 = £k 3?1,2 v 2 4dsin 60, + 3212 v 2 A1 4+ cos O, — = dZDa’lJl
- ° ﬁ (15)
N S |- & u' & w 42 | . 1 :
G043 — 02 "Lara —2A%in 6, -+—a 3 ,2-1(1—!—cosﬁz)J }_

BAMHEALADTEWHARFAWEMLTM T ENHAR(F/Ix 3y )REG R BRI HE
(Ao, A) EHLE(F/y" 3 IFZRLL
4.3 #EEFERBHEM
RN UL F A B8, WE T RERE IR A
I = |Aexp [i(dos + 26,)] + A2exp [ (s + 605 + 26717

0oz = k| 2—2'15”10 +—21(l+cos9)—i—Dul] (17)
0

UDXRATTI F| 4 SRR /1) FL; FENHRE As TR LG/ y) FEL

5 SEEEER

RARER 31 mm, EE 1 mm, FHE S, 08 AR, JeRTi s « = 30, D =
15 mm, & FLEHR d =10 mm. 20 mW He-Ne $% 8 1E AR i 04 7 um.

X AR LB E T R HE IR ERWE 40 M 5 FiR. B4 RITHERFES
T A BT O | R B (5 B R AU K

Fig. 5 (a) curvature (F /3 r*) fringes; (b) twist (Fw/dz dy ) fringes; (¢) slope (w/dz)
fringes; (d) curvature (Fw/ad y°) fringes; (e) twist (Fw/ad y' 3 z' ) fringes; (f) slope
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Abstract
In this paper, a new speckle shearing camera is designed for simultaneous recording
2-D curvature, twist and slope on a double exposed specklegram. The specklegram yields
thirteen distinct diffraction halos when subjected to filtering. The curvature, twist and
slope fringes can be obtained by filtering via the appropriate halos.
Key words five-shearing camera, curvature, twist, slope, central difference.





