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60 Preprocessing
m n 1. Modal, maximum, and minimum brightness values (DN) found
Using Field Data and Remotely Sensed Imagery - 2 Mong vindow 313 averagig e
i Crown Detection
1. Local Maxima Analysis
2. Brightness value (highest to modal brightness values examined in
an iterative step)
3. Local maxima seeds ordinate analysis
Ordinate Analysis
1. Ordinate analysis (series of DN values in straight line) radiates out
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Structural properties of forests are closely linked with ecosystem functioning.
One such forest structural component is canopy depth or canopy profile. 10 -
This Is defined as the vertical distribution of foliage. Knowledge of canopy
profiles Is Important in understanding gap formation and dynamics, light
penetration, and surface roughness; all important parameters in ecological 0 50 100 150 200 250 300 0 50 100 150 200 %50 300
models that are demographic, physiological, or physical in nature. Our Frequency

analysis compares field based data of canopy profile with estimates derived
from remotely sensed images for an undisturbed forest in the Tapajos
National Forest, Para, Brazil (3.08 $°, 54.94 W*®). We used a handheld laser 40

2. Crown drawn as circle using radius of one-half of the longest
crown width
3. DBH and Biomass estimate conducted based on crown width
4. Once a crown Is determined, no new local maxima in that area
may be analyzed
Canopy Profile Creation
1. Generate ellipsoids for each tree determined using allometric
equations of height of tree and bottom of canopy.
2. Fill a three-dimensional matrix with ellipsoids
3. Generate averaged plots of 25 m? or 50 m? to estimate frequency
of crown location in a vertical profile.
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rangefinder to estimate canopy depth by pointing it directly up in the canopy. - v B8 o8 ! = e & A —
We sampled along multiple transects (6 km total) obtaining approximately 20 Frequency (error bars are std dev) summary
oints every 50 meters and from this data we developed cano rofiles. In Y - - > - e : : .
s A 4 gl = Ciures:A, AR, FYRRgRd SATIINRLE FenoRy Initial work using synthesized canopy profiles
addition to our ground based methods, we developed a crown detection g ® 25 - profiles generated as described in Figure 2. I ide added abilitv t timate f ;
algorithm that used high resolution satellite image data. In this work we have| £ - g « Figure 3 a is generated from 6400 25 m? plots ina| | COUIU PTOVIAE added abllity 10 estimate 1ores
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canopy and bottom of the canopy. Automated analysis of IKONOS imagery i = height are estimated due to allometric equations. such as LIDAR.
allowed us to also estimate the frequency of crown at various heights. Ability 5 - 5 -
to est|me_1t.e canopy proﬂl_es and forest_ struoturgl p_ropertles N va_st areas of L e s There are obvious limitations in developing
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the Brazilian Amazon_usmg IKONOS Imagery Is vital to enhancing our > synthetic canopy profiles from IKONOS. The
understand of the regional carbon balance. Frequency 30 . e
. . . " biggest limitation is that the remotely sensed
Figures 2. a-b. Synthetic canopy profiles . el oees
Crown Detection Algorithm i} generated using a crown edge detection £ 20 - ’ data can not see the understory. In addition,
L ocal . fHorio T b algorithm and an allometric relationship between | ¢ allometric equations based on crown width to
Local maximum litering has proven _accurate ‘} crown width and both tree height and height to 3 40 - both height of a tree and height to the bottom
in estimating the number of trees using the the bottom of the canopy. Ellipsoids were of the canopy are rare vet necessary for
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minima finding methods. It introduces three - =
new concepts in crown detection analysis. S Y . . .
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