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Fig. 1 Ordinary quadtree of DEM
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Table 1 Table for ordinary quadtree of DEM in Fig. 1(b)

B RRRE T RRE TA AR T4 RURE T IR
(Index) (Z)  Childl Child2 Child3 Child4

1 — 2 3 4 5
2 2 0 0 0
3 — 6 7 9
4 — 10 11 12 13
5 3 0 0 0 0
6 1 0 0 0 0
7 2 0 0 0 0
8 2 0 0 0 0
9 ) 0 0 0 0
10 1 0 0 0 0
11 2 0 0 0 0
12 1 0 0 0 0
13 2 0 0 0 0
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Table 2 Table for improved quadtree of DEM in Fig. 1(b)

e SN Ip I /) i ES T4 R T4 L in T &5 SR T4 AR
(Index) (Zmax) (Zmin) (Layer) Child1 Child2 Child3 Child4
1 3 1 0 2 3 4 5
2 2 2 1 0 0 3 4
3 3 1 1 6 7 8 9
1 2 1 1 10 11 12 13
5 3 3 1 4 3 0 0
6 1 1 2 2 0 7 8
7 2 2 2 6 0 0 9
8 2 2 2 2 6 9 5
9 3 3 2 8 i 0 5
10 1 1 2 0 2 1 12
11 2 2 2 10 2 5 13
12 1 1 2 0 10 13 0
13 2 2 2 12 11 5 0
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PROCEDURE BuildQuadtree( node, i j+ k );
(AL R BKWEG, DEGH2 =1, j+20*—1)
Z M DEM 4 XH, 3R Bl 45 node }
(W J7 ¥ BuildQuadtree( root, 0, 0, 0 )}
BEGIN
node : = newnode(); {133 Hr & &)
GetExtrema( Zmax s Zmin, i, js k )
{(BARTEG, DY G2 —1, j+2"—1)
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Z I8 [} DEM & #2 d5 K e /D, IR S Zmax WHILE( NOT IsLeaf(node) AND k>k1 ) DO
M Zmin) BEGIN
node” .Zmax := Zmax; {FEF &S e
node”~ .Zmin := Zmins k1l := k1415 i(Child := 1;
IF ( Zmin=Zmax ) THEN IF ( i=i1+2"*") THEN BEGIN
FOR iChild: = 1 TO 4 DO node ~ . Child il := i1+2""%; iChild .= iChild+1;END;

LiChild].= NIL {455}
ELSE
FOR iChild := 0 TO 3 DO {AEW &5 4k 22 e 37 %
T
BuildQuadtree( node” . Child[iChild +1],
i+ GChild MOD 2) % 2"", j+
(i(Child DIV 2) % 2" b+1);
END;
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PROCEDURE SearchNode( nodes is js k)3

(RS BIR S G, AR & 455, IR H
% node

BEGIN

IF (:<<0) OR (j<<0) OR (i=2") OR (j=2")
THEN node := NIL; {#¥:G, HEHT DEM 6 )

i1 :=0; j1 := 03 k1 := 0; node : = root; (IS

)

IF (j=j1+2""*) THEN BEGIN
j1 := j142"""; iChild .= iChild+2;END;
node := node” .Child[iChild ];
END;
END;
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PROCEDURE ThreadQuadtree( nodes is j» k );
(B2 k RMEG, DE G+ =1, j+27 =D Z K
DEM P4 X H £ 2 4k )

(W H 7 7% . ThreadQuadtree( roots 05 0, 0 )}
BEGIN
IF IsLeaf( node ) THEN (MM &k xi U 2k AL )
BEGIN
SearchNode( node”™ .Child [1], i—1, j, k )i {E
AL S RAE AN LR

SearchNode( node” . Child [2], iy j—1, k )3

SearchNode( node” . Child [3], i+2"*, j, b );

SearchNode( node”~ .Child [4], i, j+2" %, k)3

END

ELSE

BEGIN

ThreadQuadtree( node” .Child [1], i, j,» k+1 )3
{328 U5 DA 2 A0 DY OB &4 )

ThreadQuadtree( node” .Child [2], i+2""""1, j,
k+1);

ThreadQuadtree( node” .Child [3], i, j+2"* 1,
k+1);

ThreadQuadtree ( node” . Child [4], i+2"7*"",

(3R It &5 ) 38 7 25 4R I 45 )
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Fig. 3 Original DEMof the area of Gezhou Dam, China
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Fig.5 Terrain visualization
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An Improved Quadtree of DEM
for Terrain Visualization

Hao Pengwei,Huang Bo,Zhu Chongguang

(Institute of Remote Sensing Applications, CAS . Beijing 100101)

Abstract Quadtree representation of DEM is of importance in DEM compression and terrain visual-
ization. An improved quadtree is proposed, which has the advantages of both an ordinary quadtree and a
pyramidal structure. Each node of the improved quadtree is added with a maximum height value and a min-
imum height value, and the whole quadtree is threaded, thereby making raytracing efficient in terrain visu-
alization.

Keywords DEM, Quadtree, Threaded tree, Terrain visualization
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Ellipse Matching and Its Application to
3D Registration of Serial Cell Images

Zhang Yujin

(Department of Electronic Engineering s Tsinghua University, Beijing 100084)

Abstract In the process of 3-D cell reconstruction of serial sections through medical tissues, the reg-
istration of cell profiles in consecutive sections is a critical step. This paper presents an automatic registra-
tion method that builds up the equivalent ellipses of cell profiles with the help of the moment of inertia and
then matches these ellipses to obtain the required geometric transformations. This method has been applied
to the 3-D registration of megakaryocyte cells in human bone marrow specimens with satisfactory results.

Keywords 3-D Reconstruction, Image registration, Geometric transformations, Serial sections,

Ellipse of inertia





