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On the Origin of Flank Observation
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FRASTFP  BHISZSEABNLOTEG ABEMEEXNEMCBEN - "/I75
REg, EEP—REAEARANA L - BEHENEZGE - BREBEM " side intersection dh -
5B —E+Z7 " flank observation ;s RRMBEFR LR TR EHBREESFETH -
RRIENETT  KUR2E - KERXE P 28 - " flank observationy FEEFE "l 75
BH L, BAZ "AARE.- MBEBEMES ' flank observationy EHENARE
—EE’H -

Abstract

Utilizing different geometric constraints for obtaining the position of a location, frequently in
coordinates, is a typical work for surveying. Among all these methods, “side intersection” is one
considered as among the basics. Besides the term “side intersection”, this method is also known as
“flank observation”. Tracking the origin of this term, it is found that this term is originated from
military operation. This is introduced in this note for readers’ reference. Based on the literatures, “flank
observation” is observing from side, geometrically, it is a typical case of “space intersection”, not “side
intersection”.
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FHIE(IIEANEE-_HNAREZANE-—AFHEME  REALEETLIN  UH
FERRH M 7E—PTENHML "2 A BMEE AC BC ZEE S AOH
SR A ZE2CAB £CBAMAE O ERS C B Tt HE X &5 A" side intersection J°
RAI E BEREZNBANEN AR KEBERZEZQ00)FAEZSZ 2" RESarH
" flank observation, BEAREEZEZEZ R "RHAER ., BEEEEEENS "TERAAFR
= 4 JNBDEA T side intersection 1 [E & < B & B 5 W 2KR X Z W01 ? RSB BZR -
T LUERE -

[m)

L
Merriam-Webster (2014)XE & ' flank 1 & :
1. the area on the side of an animal (such as a horse) between the ribs and the hip (E14)
(M) ZR/IE - hANBE 2B &)
2. the right or left side of a military formation (2SS 2 A A A
3. the side of something (¥R )

EX 4

B 2: £R§EHEEP - 43 % 3P (US Marine Corps, 2002, Figure 2-12)
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TESEWEN - oJBHE 2 EBE—ERTHWERE - TR - " flank observations Z
BES "HRALSEHE, N "HEMAE . ANEKRSZSKERE - Answers (2014)E2 The Free
Dictionary (2014) - 35| 1R McGraw-Hill (2003)H E & :

flank observation: (ordnance) Observation of fire from a place on, or near, the flank
of the target; the angle at the target between the gun and the observer is between 75 and
105°.

HHEBESABN—EFHE ZHERUEEZHEERAFETRNZAESR 75
"B 105°Z[F -

AEMARFEE - 40 Axagemux (2013) ~ US Marine Corps (1940)F 822 - It —3
HREFRERES LXOHBRERSZNDAUSEA  EX@ELIHE - 2B Z - FA
=& K- BHERBAIF - FALL " flank observationy ZRER "TRIFEE . BAMOTE
ETRIFER - R, US (1910) - WE—FIERBWMT -

Flank observation.-Observation of fire from a point on or near the flank. A flank
station is one from which the angle battery-target-station is greater than 1,300 mils.

BHRAAZ -—HBAHNE  ZHEAFNBESRMEM ZIAKRRK 1300 B -

B US (1910)PR# o] LUEZR - XINHFEBE A SBHAERSASEHAIE 7
PUEIETEEE R  RIABABEEXEENUE  FRUBANMEXBHERD - /IS
AMEEEZARAR  BREBHIOK—HKAE - AUMBREEETENS  TAKTSE 1
HPBIR17)Z "AIARE, miti-BE L B2—@ "AIARE ., RERSL 7 —
BExEzRE MEfAEEZE 1 P v ERLBINE=AFINZIIMEAE -
BEBRREH "/, B8R - DEh "ra L BB BERESR  mES TR
BECH, T7o8E  -WIAH "RIFRECAH. MRS "TAIARE,E?EGHRER
ZiEE - UEZHE "TATRE, EENHEE -

= - &R R

ERANERD  FiBZAlE EZPERNBEER & "75°2 105°28 . 2
FRAEXARA?S—EAEERER 1300 B - BAUMils)BEZEABERZALR - RIE
AEEANEABOEE — BB S 6400 21 - B UL - 1300 22115 (1300/6400)x360 -
HER 73°.125 < PALL US (1910) R MEE A Z @B 3B ARK 73°.125 B1TO] - 8B R
;IR EHETCERES - RIFFEERCEEE E—AERAESEREEN.
WE 3~ BEARE 3 R H B AR -
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Bl 3: 2 WEE P EP > w3 P (US Marine Corps, 2002, Figure 4-3)

MEAARARER RENREBERLEER - MEIEEBEXAER 90° - R
1 McGraw-Hill 2003)WEZ - "AESR 75°2 105° 2”8 4 - [E7 RIZ(90°- 15°)E1(90°
+15°) 2 73°.125 B2 105°RBWME 4 FRER -

DERRIREE RS LR

—EFE=AFEABIN® 180° HE—dJ R BRKNERERLLACB Sl
EaETEmn? ZRUEE C MUERBERN HESEMNSTBEHABESHEE
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@ - TNENR7%S 53°.437 - «BACRU/)\ - R/X ACEERERIE - AMHA BIEBAZRETE
STNIEMN - IKBIEZER -
sin(¢ACB) _ sin(«BAC)  sin(£ABC)

AB BC AC
#BCEEEEZ 1000m - HI

sin(737.125)  sin(106°.875 — £ABC) _ sin(<ABC)
AB B 1000 - AC
B I HER— 2% - ,LABCEL/BACKEE) - HB S5 106°.875 - MR E

HRBEBABERER 1°F - HEER ZEAC xsin(1°) -

% — 1 LABC¥ £BACH 8

£ABC(") | zBAC(") | £ABC(Radian) | ZBAC(Radian) | AC (m) | #1434 (m)
10| 96.875 0.174533 1.690788 | 174.9058 3.0525
20 | 86.875 0.349066 1.516255 | 342.5295 5.9779
30| 76.875 0.523599 1.341722 | 513.4119 8.9602
40 | 66.875 0.698132 1.167189 | 698.9479 12.1983
50| 56.875 0.872665 0.992656 | 914.7014 15.9637
53.4375 | 53.4375 0.93266 0.93266 1000 17.4524
60 | 46.875 1.047198 0.818123 | 1186.557 20.7082
70| 36.875 1.22173 0.64359 | 1565.968 27.3299
80| 26.875 1.396263 0.469057 | 2178.559 38.0210
90 16.875 1.570796 0.294524 | 3444.894 60.1216




TEEEEER 1000m S HEIAEREZRURER 17.4524m- A It - & £ABCEA LBAC
9% 53°4375 B MEBASEOMNEEREEE - B2 RAmMEER S5 EIE3EE
R-WMCHZEMBREHEILIFIEE -

HREHARSBLOER SEEHERBNUR TR WRLACBAEE
- JDEEHERE EMESOSBEREZHERUREES - LA =AFE&LER
£@R—/mk WE 6 -

B 6 1 LACB¥ 58

B

HRRE 45°0F - EZEERZEE - FTLIZACBEBE SR 90°K - HERERMEN
EEEZ MEEEASE ADBERZAREFERG UDHIARREN MY I
KEREBRRS - AXRADESANER S NSRE - 8 7 SEHEHEKERENAG R
MERE B 7B 2MECHMEARMBEZ—E=AF  BERER 3000 REKH+
10°- B 7 GEMECMBERANMEB S —EB-AF  SHMEARMAEERTR
3000 AABZIE=-ATHEE  REZKDHL10° -

AXFERERENAR  TEIRE®ERHA CAD(EKEBEIZE + Computer Aided
Drafting) i@ X EHEE  IKREBEEUREEFKUERRE TUREZIEFEE 18X
B KBS - A fEMA QuickArch(EIME - 2014 HEREH - EUREZETL R
HMEAEREAERME  EUREBER/TUREZEELZATIE  HELHAE
AR R MEIRMEEBUERE - UAGMES  BRHREMBES@EE - FTLIFR
2R E=ZBERNENR  AERENEFGREEA - Error Diamond) °

HRME=-AFPEMBE R EERERE - MR ESAERZ5%ZEB (Error
Circle) ¥ 195 520.9445 - HIES 852575.4877 - BERHBREZEF ZHE - LIFD
DERSZINF-—AaFEFERIESRE MEBEXA 90 THEA=AFKBRIERE-
F=BRREZIEFEIES 13824074777 EB=-AFEFEZHZEZEFEHESR
1120366.3652 - [E# B KR -  E=AFK%S 2333.5857  EA-AFEEERESR
1544.1949 - BARB W A2 EENGR BRI ARBEE—EB% - 7TElmEZEH
BEERK EUAEEE2R/NN - 05 "AIFERN, MERSBZIBH - ERB
I 90°+15°BFE ? A 1300 B I(73°.125) ? HARFTEHNREHEE  THHFE
BEHEWER -
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THE, ZEAEREBRERE UTEMEARALCKEGEZERER BAUEAZEHEES
RAZESBHAEY -HRELEHNAMRAH  JUEECHZFERAZER - ET
BMRAKBYUNER - ABRABR—BERZFANESR  RKIEKRER - WE - WA
REBEEZE - flank observation) ZIRER "AIHEE . £ES FHEWMAENYE
TXKEHER  KA—EmAEMNEE  BEREALSTZ—K BE . gJERELE
XKEHBAUAESE HBHEMEALAQER  JUEAM  mEEMS  BRZHGE
CHMBEARME WA "RHARE,-FAU - EMRETALFENMS  TAZEL
REEMN - AL BAMOTEZEZ "AAARE., EEEE EAGE— ST TH-FE
I KHABPREREZ ZHEBINRBREZHEME - HXHE T flank observation 4 &
[E " side intersection. HHRHEBHXEEZE A - Bt - RZEZ(2003)#F ™ flank
observation, /4 "RISEA L ER2EREN - B2 "EAARE . EX LR
73" flank observation \BEEB E AR MR E  MEB S" BI /3 B J(forward observation)
OJNERREEN EEEXMEAEHEREECHNHBEEN EEEE "I ARE 1
MBEXBEX LEARBERNERZER  WAEEEGHEBMN -

® ¥

AN RBEEEREZEMZANEKRSY EHOBEUZEEXEMIBFIRIEE RS
ZBESHE BUMSBABHERXATEEARYS  SFMUREER - AEES
" flank observation s 5 [& " side intersection. & Z 1ZE K Prof. Angus Hamilton * Prof.

David Coleman * Commander Dave Carney © M X & E I T K2 Prof. Bruce King {5 # -
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