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SAMSLAM APPROACH

• Successive triplets Ti = {Iki−1 , Iki , Iki+1}
of image keyframes {Iki

} are detected.

• Only matches that form a loop chain
in the keyframe triplet are used:

Ci =
{
(xki−1

,xki
), (xki

,xki+1
), (xki+1

,xki−1
)
}

where xk ∈ Ik.

• A local 3D map Mi is built upon the current
keyframe triplet Ti using the simulated an-
nealing scheme, by recovering also the relative
poses between keyframe pairs.

• The relative pose for a generic image Ij , is es-
timated according to the 3D map Mi by em-
ploying a robust version of ePnP [1].

• As the keyframe triplet is updated from Ti to
Ti+1, the first keyframe is dropped and a new
one is queued, so that the 3D maps Mi and
Mi+1 overlap and the consistency of scale and
3D structure is guaranteed. In order for Ij to
become the next keyframe Iki+2

, a significant 2D
motion with respect to Iki+1

has to be detected.

SIMULATED ANNEALING 3D MAP AND POSE ESTIMATION

• For each pair of images in Ti (Iki+v , Iki+w), v, w ∈ {−1, 0, 1} an initial 3D
mapMv,w

i is computed.

• A fraction p of 3D points far from all cameras is discarded. p linearly de-
creases with the iteration q since a more refined camera model is obtained
as the iterations go on.

• The 3D sub-maps M̃v,w
i are iteratively registered w.r.t a fixed 3D ref-

erence map Mref
i using the Horn method [2]. Registration is made ro-

bust to outliers with RANSAC [3] using the back-projection error with a
threshold value εh linearly decreasing with the iteration q.

• Pose refinement — w.r.t. M̃ref
i — is accomplished using the ePnP algo-

rithm [1] with RANSAC based on the inliers found in the Horn registra-
tion step. Similarly to the previous step, the reprojection error threshold
εp linearly decreases with the iteration q.

The average reprojection error gradually decreases for each image pair
(Iki+v

, Iki+w
) with the iteration q, while the number of 3D point inliers in-

creases and the 3D registration of the corresponding 3D maps M̃v,w
i im-

proves.
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CONTRIBUTION

A novel monocular SLAM approach is pro-
posed. For a triplet of successive keyframes,
the approach inteleaves the registration of the
three 3D maps associated to each image pair
in the triplet and the refinement of the corre-
sponding poses, by progressively limiting the
allowable reprojection error according to a sim-
ulated annealing scheme.

• The approach computes only local overlap-
ping maps of almost constant size, thus
avoiding problems of 3D map growth;

• It does not require global optimization, loop
closure and back-correction of the poses.

RESULTS

Test (1): quantitative direct measure of the odom-
etry accuracy on three different indoor video se-
quences: Desk1, Desk2 and Monk.

Desk1 Desk2 Monk

Mean(%) 1.29 0.93 0.48
Std(%) 0.63 0.30 0.23

Max(%) 3.05 2.39 1.21
Min(%) 0.24 0.29 0.15

Length(cm) 71.31 100.35 74.90

The average Euclidean distance error of the cam-
era centres is about 1%.
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Ground-truth
SAMSLAM

Test (2): 3D active reconstruction based on the
Monk sequence.

Monk Ground-truth SAMSLAM

3D reconstruction error (10−3 cm)

Mean Std Max
0.105 0.112 1.616

The 3D reconstruction errors w.r.t. the ground-
truth — obtained with [4], with a mean error of
0.24 cm — is very small and the models are al-
most identical.
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