
JOURNAL OF LATEX CLASS FILES, VOL. 14, NO. 8, AUGUST 2015 1

Rolling Shutter Homography and its Applications
Supplemental Materials

Yizhen Lao and Omar Ait-Aider

F

In this document, we provide the additional details for the
mathematical derivations. We denote an equation in the main paper
by using underline. For example, Eq. (1) indicate the first equation
in this document while Eq.(1) (with underline) denotes the first
equation in the main paper.

1 DERIVATION OF EQ.(20) AND EQ.(21)

The expression of A1 in Eq.(16) is rearranged as shown below to
obtain a system of linear equations in ω1 and d1 :
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Q.E.D.

Similarly, for Eq.(21), the expression of A2 in Eq.(16) is
rearranged as shown below to obtain a system of linear equations
in ω2 and d2:
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2 DERIVATION OF EQ.(23)
We first substitute Eq.(13) into Eq.(17):
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Then we list three equations from each row of Eq. (3) respectively
as follows:
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where HGS,(i) is the ith row of HGS . Now we substitute Eq. (6)
into Eq. (5) to eliminate αi and obtain a quadratic equation w.r.t.
v′i:
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(7)
by naming the coefficients of second degree, first degree and
constant terms as a, b and c respectively, we obtain the mapping
function from qi to v′i which is described by β(ui, vi) in Eq.(23)
as:
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√
b2 − 4ac

2a
(8)

Finally, by substituting Eq. (6) into Eq. (4) to eliminate αi, we
obtain the mapping function from qi to u′i which is described by
α(ui, vi) in Eq.(23) as:
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Q.E.D.

3 DERIVATION OF EQ.(24)
We first substitute Eq.(16) intoEq.(17):

αiq
′
i = HRS,iqi = (HGS +A1vi +A2v

′
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Then we list three equations from each row of Eq. (10) respec-
tively as follows:
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′
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where HGS,(i) is the ith row of HGS . Now we substitute Eq. (13)
into Eq. (12) to eliminate αi and obtain a quadratic equation w.r.t.
v′i:
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by naming the coefficients of second degree, first degree and
constant terms as a, b and c respectively, we obtain the mapping
function from qi to v′i which is described by β(ui, vi) in Eq.(24)
as:
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√
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Finally, by substituting Eq. (13) into Eq. (11) to eliminate αi,
we obtain the mapping function from qi to u′i which is described
by α(ui, vi) in Eq.(24) as:
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Q.E.D.


