D)

RNEERITEE

REAIZAN

18]) |

RS

REFH THAEIEMARSHRTM,

ERINEE
1. KSEEHE

o XFZMIKEE (FIh. AN, O ZKIK)
o ZE/ZMREEZM (BER. 2&. WXH)
o HEAREEHIERENFY
2. KSmitiRE
o WHEXRSHMEE
o LRI RV
3. REFMHRE

o BE. BE. SEFESHNEEHI
o HEMEMRSERNZG

ERR
BICEmARTIRT
FeERIRE I REIT(E
REAEHR

SREMDH

AR

ET NET 8.0 FF &

BT aIET

R C# [REZIF

‘it C++/CLI B3z C++ A
STEEAY APL XAEFNER R

hRZNME B
o fRA: 1.0.0
o BTHEE: 2045108

AREEHITEE APT X4

RASEHITEE APl X5

)
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RRETFITHEE APL X45
FEEAED

AtmosphericTransmittanceCalculator
AL, RUEHEBIEET RO E .

RiE
CalcLaser

public static double CalcLaser(WeatherCondition weather, double distance)

EEY (1.06pm) ELERSZFHMER THASEIE,

o S

o weather: KE&MH

o distance: fR3EEE (K)
o JR[OE: 0-1Z[EHETRE

CalcLaserWithSmoke

public static double CalcLaserWithSmoke(WeatherCondition weather, double distance, double smokeC
oncentration, double smokeThickness)

HERREFM THRGETR,

o S
o weather: R
o distance: fEHIIEE (k)
o smokeConcentration: JHERE (g/m3)
o smokeThickness: JREEE (k)
o REE: 0-1Z[ERIETRE

CalcTurbulenceEffect

public static double CalcTurbulenceEffect(WeatherCondition weather, double distance)

T &R R BT R AR50
o SH:
o weather: K%K

o distance: fEiEE (k)
o ROlE: 0-1Z[EHETRE

CalcIR

public static double CalcIR(WeatherCondition weather, double distance)

HELOIE (3-12um) BT,
o SN
o weather: RS &M

o distance: fEIIEE (K)
o REE: 0-1ZEHETRE

Calcuv

RSEHITEE APl X5 2/19
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public static double CalcUV(WeatherCondition weather, double distance)

ITEL%ME (0.2-0.4um) BT R,
o S
o weather: K5 %MK
o distance: fE5IEEE (K)
o JROE: 0-1Z[EHETRE
CalcMillimeterWave

public static double CalcMillimeterWave(WeatherCondition weather, double distance)

TTE=XKF (94GHz) BER,
o S
o weather: K5 &M

o distance: fE5IEEE (K)
o R[EE: 0-1ZEHETRE

CalculateSmokeScreenTransmittance

public static double CalculateSmokeScreenTransmittance(double smokeConcentration, double smokeTh
ickness)

THEIRE X BEORAET %,

o S
o smokeConcentration: JZRE (g/m3)
o smokeThickness: JHEEE (K)

o RENE: 0-17 BB T RE

CalculateReceivedRadiationSinglePath

public static double CalculateReceivedRadiationSinglePath(double transmittance, double targetRad
iation, double receiverDistance)

R BEREEHERKEINESIIER,

o S
o transmittance: KSE TR
o targetRadiation: B#r4&57 (W/Sr)
o receiverDistance: $ZULERIEEE (K)
o REIE: HEIAEEEIINZR (W/Sr)

CalculateReceivedRadiation

public static double CalculateReceivedRadiation(double transmittance, double laserEnergy, double
pulseWidth, double targetDistance, double receiverDistance, double targetReflectivity)

HEREREHERIKEINIESITIER,

o B

transmittance: ASBET R
laserEnergy: EtEEE (EH)
pulseWidth: B HEE (4HFD)
targetDistance: BARIEE (k)
receiverDistance: JEERIEE (K)
targetReflectivity: BinRETZE

o REIE: FWEINGESIINIER (R4

0O O O o o o

WeatherCondition
FETASIERMAE,

35 ER 25
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public WeatherCondition(
WeatherType type,
double temperature,
double relativeHumidity,
double visibility,
double? precipitation = null,
double co2Concentration = 415)

type: RSKE

temperature: ;B8 (BEKE)

relativeHumidity: #8322 (0-1)

visibility: BEMLE (3K)

precipitation: f&/K& (mm/h) , A%
co2Concentration: Z&MFHRE (ppm) , BKIA415

O O 0 o o o

Type : KSR (WeatherType 1)
Temperature : JBE (BEKE)
RelativeHumidity : f8XEE (0-1)
Visibility : BEMLE (K)
Precipitation : [g7k& (mm/h)
C02Concentration : ZEMABORE (ppm)

&
ooooooﬁ

WeatherType

RELKE,
public enum WeatherType
{
BR, // BEBRS
MR, // R
EX, // EXR
ZX, /1 EXR
e /) WERS
¥

e
B &R

// BIERS&M
var weather = new WeatherCondition(
type: WeatherType.R5XK,
temperature: 20, // 20
relativeHumidity: 0.45, // 45%
visibility: 23000 // 23km
)i
// TTE1000:KEBHIBETER
double transmittance = AtmosphericTransmittanceCalculator.CalcLaser(weather, 1000);

HTERREXRHFTHNEIR
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// TEERERHTHNET R
double smokeTransmittance = AtmosphericTransmittanceCalculator.CalcLaserWithSmoke (
weather,
distance: 1000, // 10003
smokeConcentration: 0.1, // 0.1 g/m3
smokeThickness: 100 // 100
Mk

N = =
RSN
1. FREBEYERITEAEREEEEEEREI1Z(E
IEEEBAAR—(FERXK (m)
BEFERBKE (°C)
ENEE(FERO- 1/ NIRRT
BENEMAX (m) RR
ok E2(FERZX//NEE (mm/h) RR

a5
1EREZ TR
o FIRITELAHELREREN
o HHERPRERSZIARSMAL, BIEDFHY. UVEREE. KSmiF
o WFAREIHHE, BINER WeatherCondition 33 RAIR S EAE

ok

REEHITTERE API 44 Back to
top
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Class AtmosphericTransmittanceCalculator
ARRBEIRITES, RUSMBHREASFERNETRITERSE

Inheritance

L object

& AtmosphericTransmittanceCalculator
Inherited Members
object.Equals(object)
object.Equals(object, object)
object.GetHashCode()
object.GetType()
object.MemberwiseClone()
object.ReferenceEquals(object, object)
object.ToString()
Namespace: AirTransmission
Assembly: AirTransmission.dll

Syntax

public static class AtmosphericTransmittanceCalculator

Remarks
RN TR ERRNETRITE:

o BN (BATRTA)
o ITHMA
o B
o B FLUMNBEFIRS SUAIEEIRME
Methods

CalcIR(WeatherCondition, double, double, double)
TEIMEAERE THRSBE R

public static double CalcIR(WeatherCondition weather, double distance, double smokeConcentr
ation = 0, double smokeThickness = @)

Type Name Description

RSEHITEE APl X5 6/19
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Type
WeatherCondition

double
double

double

Type

double

Name
weather

distance
smokeConcentration

smokeThickness

Description

RRETR

CalcLaser(WeatherCondition, double)
HERNELER[FHNIER FTHASET R

Description
KRG

RHERE (K)

RERE
MEEE (K)

public static double CalcLaser(WeatherCondition weather, double distance)

Type
WeatherCondition

double

Type

double

Name
weather

distance

Description

AREEITR

Description
REEH

ERmEs (K)

CalcLaserWithSmoke(WeatherCondition, double, double, double)

HERAERRERM THASETR

public static double CalcLaserWithSmoke(WeatherCondition weather, double distance, double s

mokeConcentration = 0, double smokeThickness =

Type
WeatherCondition
double

double

double

Type

double

Name

weather

distance
smokeConcentration

smokeThickness

Description

RRBIR

Description
REFM
BHER (K)
MERE
MEEE (K)

CalcMillimeterWave(WeatherCondition, double, double, double)

RASEHITEE APl X5
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HEEKFELERE FTHARSBETR

public static double CalcMillimeterWave(WeatherCondition weather, double distance, double s
mokeConcentration = @, double smokeThickness =

Type
WeatherCondition
double

double

double

Type

double

CalcTurbulenceEffect(WeatherCondition, double)

T BRI HOEE T RAIFNN

Name

weather

distance
smokeConcentration

smokeThickness

Description

ARRETR

Description
REFMH
EMmESR (K)
MERE
MEEE (K)

public static double CalcTurbulenceEffect(WeatherCondition weather, double distance)

Type
WeatherCondition

double

Type

double

Name
weather

distance

Description

RRBIR

CalcUV(WeatherCondition, double)
THERIIMELERSFHMESR THASETE

Description
REEMH

EmiEs OK)

public static double CalcUV(WeatherCondition weather, double distance)

Type
WeatherCondition

double

Type

RASEHITEE APl X5

Name
weather

distance

Description

Description
REEH

E@miEs OK)
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Type

double

CalculateAtmosphericTurbulenceExport(double, double, double, double, double,
double, int)

SHEE:

[DU1Export("CalculateAtmosphericTurbulence", CallingConvention = CallingConvention.Cdecl)]
public static double CalculateAtmosphericTurbulenceExport(double wavelength, double distan

HEARSmRANY

Description

AREETR

ce, double temperature, double relativeHumidity, double pressure, double visibility, int we

atherType)

Type

double
double
double
double
double
double

int

Type

double

CalculateReceivedRadiation(double, double, double, double, double, double)

Name
wavelength
distance

temperature

relativeHumidity

pressure
visibility

weatherType

TR R RHER RIS TR

public static double CalculateReceivedRadiation(double transmittance, double laserEnergy,
double pulseWidth, double targetDistance, double receiverDistance, double targetReflectivi

ty)

Type

double
double
double
double
double

double

Name
transmittance
laserEnergy
pulseWidth
targetDistance
receiverDistance

targetReflectivity

RASEHITEE APl X5

Description

Description

Description

£ (BH)
BORERE (497))
BWREER (K)
EWKERER OK)
BinR AR
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Type

double

Description

ERRENINER (F4)

CalculateReceivedRadiationSinglePath(double, double, double)
TEERREREEEEINERINE

public static double CalculateReceivedRadiationSinglePath(double transmittance, double targ
etRadiation, double receiverDistance)

Type
double
double

double

Type

double

Name Description

transmittance ARRBEILR

targetRadiation Btniast (W/Sr)

receiverDistance BINERER (k)
Description

EIREIAEREIINZR (W/Sr)

CalculateSmokeScreenTransmittance(double, double)
T ERE BHORAYEE R

public static double CalculateSmokeScreenTransmittance(double smokeConcentration, double sm

okeThickness)

Type
double

double

Type

double

Name Description

smokeConcentration HEIRE (g/m3)

smokeThickness HREE (K)
Description

MEBEIR (0F1ZEHIE)

CalculateTransmittanceExport(double, double, double, double, double, double, int)

SHEH: HEATETE

[DU1Export('CalculateTransmittance", CallingConvention = CallingConvention.Cdecl)]
public static double CalculateTransmittanceExport(double wavelength, double distance, doubl
e temperature, double relativeHumidity, double pressure, double visibility, int weatherTyp

e)

RSEHITEE APl X5 10/19
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Type
double
double

double

double
double
double

int

Type

double

REETTEE APT X

Name
wavelength
distance
temperature
relativeHumidity
pressure
visibility

weatherType

RASEHITEE APl X5

Description

Description

Back to
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Class WeatherCondition
KEEMEE, BTFHERRSEHITEMENRESH

Inheritance

L object
& WeatherCondition

Inherited Members

object.Equals(object)
object.Equals(object, object)
object.GetHashCode()
object.GetType()
object.MemberwiseClone()
object.ReferenceEquals(object, object)
object.ToString()

Namespace: AirTransmission
Assembly: AirTransmission.dll

Syntax

public class WeatherCondition

Remarks
BENUTEEXRSSH:
REEE (BR. MR, EX%F)

BE
HXEE
BEWE
FEk =
COZRE

Constructors

WeatherCondition(WeatherType, double, double, double, double?, double)
REEME, ATHRARSEMTEMENRSSHR

public WeatherCondition(WeatherType type, double temperature, double relativeHumidity, dou
ble visibility, double? precipitation = null, double co2Concentration = 415)

Type Name Description

REE®ITEE API XX 12/19
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Type Name

WeatherType type
double temperature
double relativeHumidity
double visibility
double? precipitation
double co2Concentration
Remarks
BEUTEERSSH:

o RREH (BR. WK, EXE)

o BE

o EXEE

o BEME

o [FKE

o CO2iRE
Properties
CO2Concentration

“SHBRE (ppm)

Description
St
BE (BRE)
BEE (Both)
BERE (RE)
FEKE (2XK/NE) , Ak
“SfeRE (ppm) , EAIA415ppm

public double CO02Concentration { get; set; }

Property Value
Type

double

Precipitation
FEKE (K//NET)

Description

public double? Precipitation { get; set; }

Property Value
Type

double?

RelativeHumidity
EXEE (B2th)

RASEHITEE APl X5

Description
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public double RelativeHumidity { get; set; }

Property Value
Type Description

double

Temperature
RE (BRE)

public double Temperature { get; set; }

Property Value
Type Description

double

Type
RS
public WeatherType Type { get; set; }

Property Value
Type Description

WeatherType

Visibility
BELE (RB)
public double Visibility { get; set; }

Property Value
Type Description

double

Methods

PrintWeatherInfo(WeatherCondition)
FTENRSER

REE®ITEE API XX 14/19
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public static void PrintWeatherInfo(WeatherCondition weather)

Type Name Description
WeatherCondition weather REZMEIR
Remarks

Mg RRELDL: [RE], RE: DREIC, HXEE: [EE]%, 8EIE: [BEREkm, BEKE: [FEKkE]mm/h

AEEHEITERE APL X1 Back to
top
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Enum WeatherType
RE LB

Namespace: AirTransmission
Assembly: AirTransmission.dll

Syntax

public enum WeatherType

Fields

Name Description

iEPN FEEARS

U2 WARS

ESEN X

EX gX

EX EX

REEHITERE API X4 Back to

top
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D —

{ERTB

AXHERMTE C# f C++ TIEPERASEHITEENTSG.

C# THRRB
FERE

1. 7£ Visual Studio #ElIEE#H9 .NET InE
2. J% AirTransmission.dll E#IZIIRE B &
3. EmMEHRIN DLL 5| A:
o HSTIWAE -> K-> 5|H
o M -> i%$F AirTransmission.dll

(RN

using AirTransmission;

// BIBRRS &M
var weather = new WeatherCondition

{
Temperature = 20, // RE (BEE)
Humidity = 0.65, // HEIEE (0-1)
Pressure = 101.325, // KSEH (kPa)
Visibility = 10000, // BEME ()
WeatherType = WeatherType.Clear // RS%EE
53

// BIEARSEIRITEZE

var calculator = new AtmosphericTransmittanceCalculator();

// TEHNETER

double wavelength = 1.064; // &+ (#K)

double distance = 1000; // 1EMEE (K)

double transmittance = calculator.CalculateTransmittance(wavelength, distance, weather);

Console.WriteLine($"EiEIE: {transmittance:P2}");

SESGEN S

REE®ITEE API XX 17/19
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// WEARERSEFH THETER

var weatherConditions = newl]

{
new WeatherCondition { WeatherType
new WeatherCondition { WeatherType
new WeatherCondition { WeatherType

b3

WeatherType.Clear, Temperature = 20, Humidity = 0.65 },
WeatherType.Cloudy, Temperature = 18, Humidity = 0.8 },
WeatherType.Rain, Temperature = 15, Humidity = 0.95 }

var calculator = new AtmosphericTransmittanceCalculator();

double wavelength = 1.064; // K
double distance = 1000; // Xk

foreach (var weather in weatherConditions)

{

var transmittance = calculator.CalculateTransmittance(wavelength, distance, weather);
Console.WriteLine($"X5: {weather.WeatherType}, &EIZ: {transmittance:P2}");

b

// HERSHRENY

var turbulence = calculator.CalculateAtmosphericTurbulence(wavelength, distance, weather);
Console.WriteLine($" AS%msBE: {turbulence:E2}");

C++ ARG
MRS

1. 7% Visual Studio FEIZEFH C++ INH
2. BUTFXHEFHEIMEER:

o AirTransmission.dll - BhESHEEIERESCH
o include/AirTransmission.h - kXX

w

EIREIRE RN include B &
4. EREHEELEHERS L EER

(RN

RASEHITEE APl X5
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#include "AirTransmission.h"
#include <iostream>

int main() {
// ZBSH
double wavelength = 1.064; // &K (k)
double distance = 1000.0; // BB (CK)
double temperature = 20.0; // BE (BKE)
double relativeHumidity = 0.65; // 1BXEE (0-1)
double pressure = 101.325; // KSEH (kPa)
double visibility = 10000.0; // 8ERE (XK)
int weatherType = WeatherType::Clear; // RS%EHE (FBX)

// TTEBEEE
double transmittance = CalculateTransmittance(

wavelength, distance, temperature, relativeHumidity,

pressure, visibility, weatherType
he

std::cout << "BEIE: " << transmittance *x 100.0 << "%" << std

// RN
double turbulence = CalculateAtmosphericTurbulence(

wavelength, distance, temperature, relativeHumidity,

pressure, visibility, weatherType
);

std::cout << "JHmAIBE: " << turbulence << std::endl;

return 0;

EREIN
R AirTransmission.dll ZEf2FiZ{TEE T
AXHEHREEXT A NEREEFRE
R WeatherType MZERIEERSEE
FiE 2SBS0 EBE R double 2£E!
SE R AR

o JE: HK (um)
BEE: K (m)
BE: BEE (°C)
BSHEE: 0-1
E7/: Fi8 (kPa)
BEMLE: K (m)

Rl S

O O o0 o o

REEHITEE APT X
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