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A comparison study of shaded relief effect
Su-Ming Yang
Graduate Institute of Geography
National Taiwan University
2009

Abstract

Shaded relief is a common way to represent terrain relief for allowing readers to
identify topography intuitively. Before the development of computer mapping, only
very few professional cartographers can perform shaded relief illustration. Thanks for
the advancement of computer applications, analytical shaded relief maps are
becoming popular using digital elevation model (DEM) and computer mapping
packages. Analytical shaded relief usually relies on the calculations of slope and
aspect and simulates the shadews. of light shinning on the surface. It is based on
calculation of terrain analysis_in loecal terrain, and results in great difference with
manual shading. Furthermore, 'the ungerneath algorithms of various mapping
packages are different, so as their results.'-."zﬁow to make*analytical shading compatible
to manual shading is worthy of investigatfbn. The factors affecting analytical shaded
relief effect are algorithm (software), landform classification and DEM resolution.
This research starts with comparisons of al'gorithm (software) and landform
classification. It is anticipated to find out the characteristics of several available
algorithms. MDOW hillshade and Swiss-style hillshade are new algorithms which
improves the shortcomings of previous analytical shaded relief methods. The gray
value contrast is very strong in four algorithms of Surfer software with rather high
standard deviation. Although Lambertian Reflection algorithm has the highest gray
value contrast and very detailed relief presentation, it is a good choice to use
Lambertian Reflection algorithm if clear and subtle representations of topographical
features are desired.

Keywords: landform mapping, shaded relief, map communication, gray value,
Swiss-style hillshade
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[1] ArcMap gl B97 R 5 Py arapy 2 =% (Eyton, 1991)
Bty v Ar o srsg He umstipers gyt s
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q«aﬂ 2-12 GlobalMapper & %+ ENe i@ (- ﬂlﬁ?ﬁ')

q«aﬂ 2-13  GlobalMapper & %+ e i@ (- ﬂlﬁ?ﬁ')
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Reflection ¥ fUEHERL® &I (X H[pIfusk > S8 15— B i Tl MR %
[PPSR R o b T RIS {7 £ SR [ e F%J&_
Lommel-Seeliger Law R kLA EVEIE ™ B 0B Lol asfeit (7% - 0 it

FIAdifN o I RISSARET ()7 £y sy [F[JEI@F%{% (Golden software Inc.,

2002) -

Simple % (Horn, 1981)
@§gﬂy5ﬂﬁ%@ﬁl,%mﬁ%ﬁmi
py | = cos(i)

T E RO A R  AGE E « A Simple 12 PURERYR S
o PTG OO P8 BB R T - SR R I -
Peucker’s Approximation 3. (Horn, 1981)

HJB‘”? AL BT pL T eﬁéﬁfﬁ" 1* C TERTETE AR R AT 2 o [
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Y BT
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Lambertian Reflection 3% (Blinn, 1977)
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5y = a7 7[Rl EE Vi

*ﬁf‘ﬁ?%’fé TEif U?Eﬁﬁ#*lj‘fﬁ@ﬁ“ﬁ  EEEEIRVR ?Eﬂ@@*

RS YR - B YRR O TR SR 1 ‘r—m ek N SRl -7
%4 %qag r%a AUiEMT S (Price, 2001) o = 3@rE e v By E (RAJURY Y JE
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L (Jenny, 2001) o — el > S AGEHE T PR EREIE VRS 2H 18- B
AR ﬁ%lﬂl@g”'\ﬁiﬂi’ ~EigE Jf_fﬁ (LR C ClaeE iy
JE e ppd -
[BEREaE] VL}“W’[E*Z—H—&E:QFF: (= RI%ECE Firimhof, 1982)
~ ~ Azimuth-biasing : 1 R{ISEI e ﬂﬁiﬁfﬁ [y FElEsy p VAR

ok o 4 [ RERERE (R DR ﬁ%’? AL
PV PP A2|muth b||d|is“f'rp”“'l?4—'ﬂ'i%q»ﬁﬁj [fIfF{EE315% (FEyd™
PR D 0 - 7 RREPLRR LB S B v i L35t s
e e e g e N (Inverse reflectance) » o Fr8 e fgp 589 589
FrEg s o i %s.j F IRV EN %‘?@ » 7 £ Pseudoscopic Effect (Campbell,
1984) < YK BT (illumination direction)=" ¢S5 PSR- - % [i?%ﬁ
BED [ PIREERS ORI [T SRS o & Y Tffs‘zf
(Clark and Meehan, 2001) « &7/ J R I BRI > T [l TEsg - Y
FV CE R %?U[ﬁff&-[f%f&ﬁ/fﬁ RIS S (Bonham-Carter, 1994) » H[Jffi#R
PR O SRR T EE S (Drumlin)puBet) 2R s i LIRS 84%Y
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[RIFF 1R Llﬂf;% JErfi g =R 0 -] - et wECU[ﬂ | (Single azimuth
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B ] %5038 [fy VR MR ET I (Multi-directional Oblique Weighting (MDOW) method)
Ft BT HEL A Erfer VT,Ammuth biasing o 7 FEERY 1 PERERPAR S - 7 5t
B Bl | B P“Jrrﬁ £|Azimuth-biasing » [i' '} ﬁﬁﬂ[FIT [fil eV SRR R
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IEAREH l”“%EFJH'IFSZEh:# ol TR > F RS B E PR o 297 e 3 L [
BIZY GIS AlfR— A > [WEDFEIRRLY, FIPY > o v o DAY Eﬂ%?ﬁ (IR - (bL
[l 2-16) AT (™ > [ RBIHIZE AT (Legible) - (ThEF= RIEsPrRf & 8
(R S OV PP B SR 5 tn RL7 p
FEFS “URBYAE B (BLI 2-17) » SOR[EASE [~ - Fi 12955 (Leonowicz and
Jenny, 2008) -

Weibel (1992)?5 BV TR R ﬁﬁﬁfﬁﬁfl [ %{bfﬁw/[‘ggj@ TR fEE T, TIN >
HETRPLIIR 2 ERAVETR ) RPR - S AR py e 1) PR AR T (o 3R

o o I i< Weibel (1997)!"] adaptive triangular mesh (ATM) filtering £%5L#E » K ’F?lilF'}
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q%‘ﬂ 2-18 ') ATM SR BRIV, ﬁ»jf, (= 1L @ (Weibel, 1997)
A1 2-18(a) EB RUBF PR R e o o (25 2 PR - 68731 Al (D)L AZ
EL S YR F#h 11450 Iaij{ﬁfr&gly— ©FBH(b)pverh] if & puEie (d)F%LAZ £, 1() LN
I 5732 AR ©FR7 IRV EVRI % # okl -

Weibel (1997)~ pI9t (&g = — & IJIHIE#;T[]— ﬁ%ﬁﬂgﬁf ERRE
= RER > A P SR | AR AR e [ B AR o
%ﬁ Structure Line Model (SLM) » [E=EEagrad B U= Hask o [ 7T q«gﬂll—gi} £ LR Y
PR 1 BB 2 5 T R M%Jﬁﬁzﬂa[%;ﬁ RS SE R R AR
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2-19 -
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