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Abstract

During the period when the epidemic situation cannot be studied in school, the home physics ex-
periment of measuring the focal length of Smartphone camera by using some items at home not
only enhances the interest of physics experiment and deepens students’ learning of geometric op-
tics knowledge, but also makes home experiment a new way of college physics experiment teach-
ing during the epidemic situation.
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1. 518

2020 YR M HRIVHIE IR BN, $THL T AR IE TR 2k, I EA B RIRIT R s
Wal. AT MNEE R RN FRAMEET WS H, WERTREIZFK 4G/5G M4 ) ik &
VORI 2, S AR HR R TIT FE I L AE R =G N[1] [2]. ARG IRFEREE I W L B 74T LA R
WEERAAELIT I, RAEWBELSLIAE N — [ 1H Za) T HAF SRS, AT ?

A e R I R OO B SE I A AGEAT SR 3] [4], TSR B KRB PRV R K, B HORAE
PAARIE. AT LI # A B NG i U5, IR B FCS I A R B SE IR 45 Al ok 2 — 4
REFMEETT R JVFRADNRZEESNA R THL, EAITT R NS IR B CHSET 3
ANUIERSEEG 5, ATV HISRIEAT 05, i, Ot RS, SRR AT DL AT R A A5 0T T A SE SR [5]-[11].
FIT A B BE T LRI A — N E 2 ARGk, BHGCELT LA R FHL A e 2 AR IES , mT DARIRAATE
AR A YRS EE . RSO TRIRATA R A e A S LM R RE T LN R RE T LR B RO AR, Inixt
VRGP ilbiiasd' At Ui PSR B

2. KR [R3E

Kl 1 Fos S Re TR SRG R BB, BEESF AR RFNECR N AR, MEE N L, &
4k CCD (8L CMOS) (CCD 5 CMOS A& 25 & 14 i B 35 3 SR FH 1) 79 o 2 AGURR I 2L A1 79 8 40 2 R P ik
FME AT S IR, BREGRBRARTER, FEERRNTESHETAAFE)EEEAN C,
O fiNMiEsE O, FANMES A M S, fONMEE, SIS —ANEESH, RonMEsEen
SRS, EE/MARE BT, BOKMEUN, R E R A, MOKEEOR. BTG km
FERE AR =) KB, JEEE T SR EE ML E T DL R,

ST B RS, B AR £ Yk u FMEEE v 2 R LA R AR (MBS > 0):

1,11 O
u v f
XA EFE AR AR, BT, WIREE TR AE B AR, IRATE A B . T IEBR I AR
Wik, Wl 1@)FR, 549 AB AL TR, BIIEE u = o, UL FTE YCLIET B S 2 AL S F A,
FrLL G AB TR B, TG K CCD (3k CMOS)fE R St T4 ik, 85 v sl ST FEHE f.
TEASLEG ] iPhone 4S FHL, AfFHAERE f 5 4.28 mm, MIELR HEEE v=4.28.

Kl 1(b) 5t AB AL T FHLIEHE AR IE S 4L, FHUAENL A S/ IIEEEES, iPhone 4S FAHLAI &R/
HREEES A 65 mm, FTLASEES u = 65 mm. AR$E MES G, N B R HPAT T R &l iE
RAWH, S&dAMESF, NBRHFLESE OO0 SMAFEASRAETH, WA KEES
FAHAS, I 54 AB #ET-HLE{E % CCD (8% CMOS) % & 28 K B4 /Nt A'BL T4 s, 1%
PER/NE— MR m, B 2f>v>f, EEETFESE R, AT L2 IE
SEBOR(FH H AR B ) MR . i SRt 7 T FH UM e/ TAERE BB, il u = 80 mm,
BHARQ)ATAHFESE v=452 mm, AT AR 428 mm, XEMWE N T HEFHEY LRSS FlG, K
1(b) A5 Sk P i B T B SRR A BT R B, X B Re FA UL B Zhat () B A TAE R
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Figure 1. Schematic Diagram of Smartphone Photographing and Imaging, (a) The Object Is Located at
Infinity, and the Image Appears on the Surface of Lens L Focal Plane C; (b) The Object Is outside the
Double Focal Length of the Lens, and the Image Is Inverted and Reduced to the Right of the Focal Plane.
It Can Present Upright Enlarged Images on the Mobile Phone Screen

1. BEFIHRBREGTEE, () D LTESEL, BRHIAESER L WEFEC; (b) 9
T ER_EEEN, BgAZE N EETRAN, ERNEEFIFS LERNEIHANER

MR BB S R, FRATERT AT 1 i B A IR AR R 5y, y S TR LI 4 A'B!
F RS LIS AB RS, 2 TEHE v R DIEE u, Hx 2R T AR(Q2):
AB v
B u @
WREGR AB KTk AB, JBOKMEHCRT 1, Wik EG ABV/NFK AB, OKRREUNT 1o A, B
SRR RER), FATAT DAHE S BB I B BOR B y FIF LG LR f o2 2R AR (3):
1 u

;=—1+T (3)

3. SWHPR
3.1. SEhaf=%

RLIGA T B IE RGBT —IEER —JEHAR R~ R — A RN & ] DURTR A
Yot BIAT o SR R A 26 ROAT DU K RO, AT T s RUAT DU 22 A SR R B = A i
G PR AR BE F A AR (g 8 L 5 T, ARH IS & 8 558

32. XIWAE
WMIBATEE 1(0)FHTERIN, TERBETFIEMG LA CCD (8 CMOS)f& s A i EG NI,
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PO ZREE TN, (RTER GEFHLI 5 L RATE BB A IESL, MRS EREZ, &Xh
L2 I T Bis H IR TBOR . BAMEF G FIE 2 71, 75Z I E I E CMOS /&R 1 Be FHLAF
R AV AR TIOR R AL B, p HIARIRER T AR5 RO I Ll thsE , AR B0 BiA S B A2 X HfisE, W]
DAFE HBERY_E AR 3. AN 5206 o482 e 4L iphoneds, L5454 M4 1E )y CMOS 15 %48, CMOS
R BERE R 002 wy x|, =3.42x4.54mm, w, x|, =50x75mm , HAFEJ5 8O REGTHE
L/
w, 75
,Bzwl=m=16.5 (4)
DR B e 1 R L A e A 88 38 _E I BRBOR T 16.5 35 (T R B AT TR RETFAILIC) 08 1 7 10 6 o e, U3
HIRRK REL B =w, /I, =50/4.54=11.0). B 7 IKEME, Hriafiof BB NIETETT .
P FATRT LIRS T i (1) 20 JREAT S04 A -
1) A AR S RO & B 1B % G 55 1 ELAR do
2) W &an BT HubR b, 5 RUE I a2 BT AR, {38 A 2 Be A LZE BE B H AR 43 )4 15 cm. 25 cm.
35cm. 45cm. 55 cm Al 65 cm AN AL h abfads s, s 2 s FATEBIA A& 5 ME Sk 1A Y
PREETEEMTNLZ MRS, BrobEERUCAEE, Wt h=u.
3) WETFHp=EUE L& M ER o, I HEF s FR BR800 p i & AR 7 CMOS L& E
RS de

Figure 2. Photos taken with a Smartphone at different heights h (15 cm, 25 cm, 35 cm, 45 cm, 55
cm and 65 cm)

2. ASEEFHERRSE h&(15cm. 25cm, 35cm. 45cm. 55 cm 1 65 cm)iHIRHIER A

4, SCOGEER

R B seie i FE ER RN & HAE d, DOREAREE h 260 TR A2 d d
ANy X TR A FIFE TR 1
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Table 1. Various parameters corresponding to photos taken at different heights h(u)
%= 1. FEISE h(u) THBXM RS mESH

CMOS f& /& e

R YRR uEE R BRRERR R AR PN BV (SLGIN AR n
42 1 . T Y 57

d (cm) (cm) Bz d' (mm) d" (mm) TR G y
15.0 41.64 2.52 0.030 33.3
25.0 25.36 1.54 0.018 55.5
35.0 16.60 1.01 0.012 83.3

8.390
45.0 13.66 0.83 0.010 100.0
55.0 10.82 0.66 0.008 125.0
65.0 9.22 0.56 0.007 142.9

K3 R 1 i e, R4E A @) LML & MBOR R EURIAL 1y 5055 u Z KRR E, R
T EHRARE Sk, MEHRINAET RN T
1

2 =-1+0.221-u (5)
y

WG ZN PIRIZE o = 1f=0.221, 7] LAHES H BT GETFHLRIERRE f = 1a = 4.52 mm, ZSLE0 &
18 SHIE P4 AR £ = 4.28 mm AHEL, AXHIRZEARE] 6%.

X T RFARERM A, MRASHATEREIS, &F —NEREINEATEAR OB, R i
(12 HEARE (u, )7 RN A RE)H, A EAR B 2N A F AR f1E, A5 THEPME.
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Figure 3. The relationship between the reciprocal of the magnification
factor 1/y and the object distance u

3. MARBEIE 1y 50 u 2B X RE
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5. &hig

FEXENE T —ADMER GETHLEAGCL B AR RsLl, MELSSRIRERD, W UIIREAER LT

oA AER AR FIR B . Soh, BRETHLAEA S F i R B E S IR (IR A TR, BES5m 1 B S
BRORTE, SOHOR 73R . (RIS, DDA SRS 0G 2 A A ORI B BT HPE AT TS 70 (K4 A 1k
FERS RE AT SR IR U ROR U

E&WH
2020 SERDBHE RS “ AT FUE AH 7 (20202016).
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