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Triangulation from Two Views:
Hartley-Sturm vs. Optimal Correction
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A higher oder scheme is presented for the optimal correction method previously proposed by the authors for
computing the 3-D position of corresponding points in a stereo image pair, and this method is experimentally
compared with the Hartley-Sturm method. We first point out that the epipole is a singularity of the Harley-Sturm
method, while the authors’ optimal correction has no singularities. We confirm by numerical simulation that both
compute identical solutions at other points. It can be shown, however, that our method is significantly faster
than the Hartley-Sturm method. Hence, no advantage is found for using the Hartley-Sturm method.
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by Hartley and Sturm’s method and that of Kanatani have
again shown agreement to three or four significant figures,
as mentioned, but Kanatani’'s method is several orders of
magnitude faster, being a linear method and hence preferable
for rapid evaluation purposes.
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{18%: Hartley-Sturm 3%

Hartley-Sturm RO & S e &iF 5. 7720,
BD®, RGXDHELTERR—L TV

AR HBBTF P, SISHROEE (¢,v), (@)
B WHELUISEOBE (2,9), (&,9).
FIE:
l. FF', F'F OEA{E 0 OBMEERY M L%
ETNThe= (e1,e2,63)7, € = (e, eh,e5)T &
T 3.
2. ROME 0, 0' ZEET 5.

0 = arg(foer — zes, foez — yes),

6" = arg(foe] — z'el, foeh —y'el)  (49)
2L, arg(z,y) BEAD M (x,y) DA
Mz #h ST RAREDT.

3. ROFTHI L, L', R, R #3ET 5.
1 —z/f 1 —z'/fo
L= L=y/fo |, L'=| 1-y/fo |,
1 1
cosd siné
R=1{ —sinf cosé ,
1
cos ' sing’
R = | —siné' cos® (50)
1
4. BEMTH F 2RO & 5 CEM#T 5.
F=R(L ) FL 'R (51)

5. RDa,b,c d, f, f ZFHET 3.

a=Fy, b=F, c=Fy, d=F,

R
f: ﬁ’ b
13
-2 d
= <l

~2 ) >

r=q (52)
F
—= ld<ld

6. KDt D 6 XAEXDHERDS.

ast®+ast® +agt* +azt® +agt® +art+ag=0 (53)

as = — f*ac(ad — be)
as = (a® + f'2c%)? — f*(ad — bc)(ad + be)
ag = 2(a® + f%c®)(ab + f'%cd)
~f*(ad — be)(2ac + f2bd)
az = 2(a®+ f'2c2) (b2 + f'2d%) +4(ab+ f'?cd)?
—2f2(ad — bc)(ad + be)
az = 4(ab + f"%cd)(b? + f'2d?)
—(ad - be)(ac + 2f2bd)
= (6% + f?d®)? - (ad — bc)(ad + bc)
ag = —(ad — be)bd (54)
7. TOMDSE, RAZBNCT 58Dt £ 3.

t? (ct+d)?
14 f262 ° (at+b)2+ f'2(ct+d)?

0) S E(00) %D &, 4, %, § BROES

E(t)= (55)

8. LU E(®
ICEET B
foftle __ _Joto
y - 1+f2t87
7 — fof'(cto + d)?
© ["%(cto + d)2 + (ato + b)2’
o Jolato +b)(cto + d)
— f(cto + d) + (ato + b)?
5 THRIFNERD K 3 iciE L.
fo _

Z= =0,

A
- Jof'c? _ Joac
P = 722 + a2 = TR g2 (57)

9. (£,9), (&, 9) BROBGERIC K > CHET 3.

&/ fo z/ fo
9/fo | =L7T'R™"| §/fo |,
1 1

'/ fo #/fo

¥/fo | =L 'R | §/fo
1 1

(56)

(58)
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