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A Similar to human motion sickness, Motion Conflict is the A To determine which state corresponds to @ and when to apply

disagreementbetween measurementsin a multi -sensordevice. motion conflict resolution, the motion conflict Interval
A We present Motion-Conflict aware Visual Inertial Odometry (MC-VIO) 0 hY needsto beestimated.

algorithm that combinesdetection and resolution. A Basedon the discrepancyof the estimated poses
A Motion conflict is described using a hidden Markov model with 5 o

- vc = [Py — Brlls

additional states.
A Experimental results show that our method reduces the increase in A Based on the landmarksx in the map, a perlandmark error{ ¢ is

absolute tracking error by 80% for real-life scenes with motion converted to per framed

confiict. 0. = Z (z-- — h(X] 1)) M. — # landmarks without conflict

% - o - o c # landmarks

A Egomotion is observable by both
external (camera) and iInternal
(IMU) sensors

A When multiple motions are
observed by sensors,determining
which of these motions are
consistent with ego-motion IS
essential -
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A After 0 ,® is propagated to estimate states ind D

A @ s the state estimate with visual measurements afte

A The states ininterval © hd , are updated using baclpropagation of
state ®

A IMU dominated motion conflict resolution (Mode 1):
A The bias post motion conflictA s interpolated

A Weterm this asmotion conflict . ,% backwards to estimate bias in interval ® ® 2
Z Example of motion conflict - A moving camera in car sees static [0 o |8 BT S
landmarks (green) and moving landmarks (red). Eachgroup produce a byl (1) — t—t, by . —by ) +b \,\__’,/
different motion estimate. o\ T\ %me a,,— @~ | [ Y
3 A Selective motion conflict resolution (Mode 2): . " wte]
_ : A Visual measurements from landmarks that are consistent with thé
A A generalized Hidden Markov e S are additionally to estimates states in interval® o
Model (HMM) for VIO in scenes ® D @D
with motion conflict. A 6
A During motion conflict interval | % T
0 M the state of the system o o o o A The detection and resolution
is forked. o @ O techniques are combined to _ |
A We perform separate estimation =1 @ il |\r/n plement Motion Conflict aware W
of states® andé usingé asa ] sual Inertial Odometry (MGVIO) - .~
oriori : - - 2 A In keyframe window, marginalized 1A LINARE. D
X} = p%?STa avs™, I, . W T]k € R? x §% x R™" states and the associated Iandmarks;' Uy ‘K aﬁr“\ff;h Yl Ly Ly
X! = [plsT, aws, Svws', b], bT]:e]RBX 3 o R are maintained. B

" A In IMU window, consecutive frames without marginalization are
XY = argmaxP(X,,- ) PXY | Xpoo) PXV 5 | XY, 29F) J

XV maintained.
X! = argmax P(X,,-) P(Xj_y | Xy ) P(X4 | Xj_y, up) A MC window is only maintained when motion conflict is detected.
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Evaluation of MGVIO on motion conflict simulatedeuROQlataset Indoor Dataset:
ATE [m] RPE [m,fs] 5 _ VIO. _ . 5 M;VIQModu _ . 5 e MC-VIO Mode 2| _ ‘
EuROC Datasel =16~ Model —Mode2 | VIO Model  Mode2 N _‘=‘|=VJ%I @ |t | o | LTI ] S | —%@ b
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ATE with increase in motion conflict duration MGC-VIO reduces increase in ATE TZE_ = —._"": BEQT—_ - _ﬁE ?: 1|:—4 . —]F:E
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: o oy’ | BY 80% and RPE by 60% for Outdoor Dataset:
' _-~ 1 scenes with motion conflict, in
L 1 comparison to the stateof-the-
LL B P )
= 0 L _» artreference VIO,
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_ R e 1 With MG-VIO, the ATE grew
i _-® -~ _
DY it O much slower than reference VIO
0 o 20 30 40 so eo algorithm!® with increase in a Motion conflict creates large drift in reference VIQ!
Motion conflict duration (sec) t- ﬂiCt duration _ :
S S tmo_ 10N ?0” ph et b MGVIOz Mode 1produces resultant trajectory that had reduced drift
eranLeuteneggeet al. Keyiramdasea visudinertial oaometry using noniinear optimization. e Internationa - -
Journal of Robotics Research, 2015. c MGVIOz Mode 2 produces resultant trajectory that had least drift.

A In visually and inertially challenging environments, ifmotion conflict is not handled correctly, large irreversible errors occur in Visual Inertial Odometry.
A A generalized HMM can be used to model motion conflict. Novel approaches for detection and resolution were combined in outidviocConflict aware Visual
Inertial Odometry (MCG-VIO) algorithm. Results indicated that M&/IOreduced the increase in ATE by 80% and RPE by 60%.
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