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Improvement of Ground Resolution in
Microwave Radiometry

Yasunori SASAKI*?

Microwave radiometry gives us maximum information among all microwave remote
sensing technologies, however, this technology has only one defect that i1s the ground
resolution is much poorer than any other technology. This paper, therefore, proposes an
analytical method to improve the ground resolution four or five times using an inversion
method. AMSR (Advanced Microwave Scanning Radiometer) is the sensor which is to be
launched in 1999 and no data is yet available, therefore, observation simulation is made to
supply the data for analytical study. Iceseais the objective. The brightness temperature
of the ground retrieved by inversion procedure shows much rough change and even
negative values which are unreasonable. Then POCS (Projection Onto Convex System)
method, which adopts some apriori information to lead to the reasonable analytical
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estimation, is introduced. Then two pieces of apriori information are adopted as constraint,

Le., the estimated brightness temperature shows neither roughness nor negative values.

The resultant analytical method enabled us to attain a higher improvement of ground

resolution by four to five times in the case of ice sea 20 and 50km apart among ice floes.

Key words : ground resolution, inversion method, microwave, POCS, sea ice
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Table 1 Performance value of design parameter of
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Design parameter

Performance value

Earth radius 6378.0km
Satellite altitude 802.9km

Period 100.9min.
Orbit inclination angle 98.62deg.

- Scan angle

61.0~—61.0deg.

Scan period

1.5sec.

Scan method

Conical scan

Data sampling interval

10km (5 km at higher

frequencies)
Integration time 2.6msec.
Off nadir angle 46 .582deg.
Frequency 6.952GHz
Polarization Vertical polarization

Beam width (Azimuth)

1.86deg.

Beam width (Elevation)

1.82deg.

Beam efficiency

0.95

Fig. 3 Definition of improvement of ground resolution.

. Brightness temperature of ground (sea ice and sea surface)
— ; Antenna temperature

——— Ice edge temperature after processing

Improvement ratio of ground resolution= —]EL
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Comparison of brightness temperature before and after APC. (Ice size 200km, distance 200km, 138°E)
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Fig. 8 (b) Comparison of brightness temperature before and after APC. (Ice size 200km, distance 200km, 30°N)
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Fig. 9{(a) Brightness temperature of ground (ice sea). Ice size : 200km X 200km, distance between ice floes : 50km
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Fig. 9 (c) Brightness temperature of ground after application of analysis for improvement of ground resolution.
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Fig. 10 (a) Brightness temperature of ground (ice sea).
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[ce size : 200km, distance between ice floes : 200km.
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Fig. 10(b) Antenna temperature estimated from Fig. 10 (a).
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Fig. 10 (¢) Brightness temperature of ground after application of analysis for improvement of ground resolution.

JAMSTECR, 32 (1995)



YLD 6, Rk 3mpKEOBEREOHED /-
DMMFMEE O] LIz i3, #KRERE, 7y F 7Y v b
DHEBEEPEEL, BREREVEE, L7y b7
Y P OEBHKEVEE, BKT v VOBBEDM EAT]
BEETEB T EDBWUDTHERE NI,

5 BhYIC

AL, Y I aLb—v s VTHY, HKOF
R, R&EE, RIEWEERESM, % OMMOREARIEMAH
Bl Thb, LOL, EBOKEBETRINDG ZAHE
HITH D, trd X UCREROBHICIIE 5 RIFHR
BHRENL B,

T, ARETREABEKELT, 79 b 7Y v 2K
bAREVOGCGHzZEZRBANK, FHELELTRIXRTORE
BRI L THTIdE R0, WOBEKEE VTS
Efid B3 FETH 5, F7-, HEFHERFEN CHF
hOMZEEIEIRE < 1 7 o BUETS, FEEBRBITH S
e, BonbsF— Y B3ALHBET— 7 & 3R ED,
ETHENCIMEE R T 7 9 V7)Y P OEBSDH B
7ed, [EIREOHESHTIRE S, TLT, AEBLD
D v —HRlicftcn s FETHY, TOMF—
Y DB BTV VWEZELZTVWS, AHREICELD, =4
7OEs VA A M) DRETH 3 HRBUGE DK X MR
HEhhE, w4705 V42 b)) O—BOTERBEE
s, LRBNICARAIED S, < OfREFrEED

JAMSTECR, 32 (1995)

VA ERTE 3 TIRES 0BRSS B D EF
fHxh b,

SE K

1) WEREER v 7 —, VS [HERE~
47 o ERRETRBER Y 7 U = TREBRHREE ],
ek 6 4 3 H

2) MHEERFEES 2 v & —, Rk 5 R [ HZEHEE
24 7 o REETRET Y 7 b Y = TEBRREE
SRk 6 4 3 A

3) BERFERENE Yy —, Fak6EE [HmEEE<
4 7 o EREETRBrY 7 b Y = TIRBREE],
SR 74 3 H

4) BERFEEN 2 v ¥ —, Tk 6 FE [MERER
v 1 7 o B E#T Y 7 v = TERERREE
Rk 743 A

5) Ulaby, F.T., RK. Moore, and A.K. Fung, Micro-
wave Remote Sensing, active and passive, vol. T,
Microwave Remote Sensing Fundamentals and
Radiometry, Addison-Wesley, pp.191-208, (1981).
6) Rao, C.R., S.K. Mitra, Generalized Inverse of
Matrices and its Applications, John Wiley &
Sons, (1971).

(EREZE - 19954E5 A 8 H)

93



	マイクロ波ラジオメトリにおける地表解像度の向上に関する研究
	1.はじめに
	2.理論および方法
	4.結果および検討
	5.おわりに
	参考文献


