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Abstract—Repeated plant monitoring is essential for tracking
crop growth, and 3D reconstruction enables consistent compari-
son across monitoring sessions. However, rebuilding a 3D model
from scratch in every session is costly and overlooks informative
geometry already observed previously. We propose efficient view
planning guided by a previous-session reconstruction, which
reuses a 3D model from the previous session to improve active
perception in the current session. Based on this previous-session
reconstruction, our method replaces iterative next-best-view plan-
ning with one-shot view planning that selects an informative
set of views and computes the globally shortest execution path
connecting them. Experiments on real multi-session datasets
show that, in greenhouse crop-row monitoring, the proposed
method achieves comparable or higher surface coverage with
fewer executed views and shorter paths than baseline planners.

I. INTRODUCTION

Monitoring crop growth is essential for understanding
plant development and supporting timely agricultural decision-
making, yet repeated 3D monitoring remains labor-intensive.
To compare plant geometry consistently across monitoring
sessions, robotic systems increasingly rely on 3D reconstruc-
tion. Recent work has explored active perception for plant
reconstruction, often by solving next-best-view (NBV) plan-
ning problems to mitigate self-occlusions in complex plant
structures [1]. In greenhouse production, however, reconstruc-
tion is performed repeatedly over time, and many existing
systems still treat each session independently, restarting the
pipeline from scratch and discarding informative geometry
already observed in previous sessions.

We ask whether a 3D reconstruction from a previous
monitoring session can be exploited to make view planning
for the current session more efficient. Building on our earlier
workshop study on individual-plant monitoring [3], we adopt
an efficient one-shot view planning strategy, motivated by the
fact that globally selected view sets [4] can reduce redundant
observations and acquisition cost compared with iterative NBV
planning when path efficiency needs to be considered jointly.

In this work, we focus on extending this idea to greenhouse
crop rows. Compared with individual plants, greenhouse-row
monitoring takes place at meter scale, involves restricted
fields of view, and places stronger emphasis on path-efficient
execution. To address this setting, we first obtain a coarse
current-session reconstruction by passive mapping [2], then
align the previous-session reconstruction to it via non-rigid
registration [5], and conservatively inflate the transferred ge-
ometry to improve robustness to growth and residual alignment
errors. The resulting approximation is used to jointly plan
camera positions and viewing directions, guiding observations
toward under-observed structures while reducing unnecessary
motion. Fig. 1 illustrates our approach.
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Fig 1: Example of view planning guided by a previous-session
reconstruction in the greenhouse-row setting. Top: Representative
RGB views from two monitoring sessions (t and t+1) illustrate
session-to-session changes in foliage and fruit configuration (yellow
circles), e.g., due to plant growth and routine harvesting. Bottom:
We first build a coarse reconstruction (blue) for the current session
and then align the previous-session reconstruction to obtain an
actionable approximation (colored) that highlights under-observed
structures and guides planning toward poorly covered regions. Based
on this approximation, the proposed method selects informative views
and computes the globally shortest execution path connecting them
(purple) for efficient data acquisition with an eye-in-hand camera on
a robotic arm using a greenhouse mobile robot platform [2].

The main progress presented in this work is threefold. First,
we extend one-shot view planning guided by previous-session
reconstruction from individual plants to repeated monitoring
of greenhouse crop rows. Second, we introduce a new multi-
session greenhouse crop-row dataset1. Third, we show that the
proposed row extension, which jointly plans camera positions
and viewing directions, improves the coverage–effort trade-off
over baseline planners. To facilitate reproducibility, we release
our implementation on GitHub2.

1www.kaggle.com/datasets/sicongpan/greenhouse-multi-session-row-dataset
2www.github.com/HumanoidsBonn/TPVP
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