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Abstract

The C programming language course is crucial for building the foundation of college students’ pro-
gramming skills. However, traditional teaching methods often make students feel bored and unin-
terested. Therefore, this paper focuses on the application of the EasyX graphics library in C language
visual programming teaching and conducts an in-depth exploration of it. To enhance students’ pro-
gramming and problem-solving abilities, a game project for graphical visual programming, namely
“Plane War,” is designed, cleverly integrating it with C language syntax knowledge. Through this
project-based teaching, the concept of the EasyX graphics library is introduced, demonstrating its
significant advantages in stimulating students’ interest in learning and enhancing their practical
programming abilities. At the same time, it incorporates constructivist learning theory to cultivate
students’ subjective initiative. The “Plane War” game case is presented using modular teaching from
easy to difficult, targeting the issues of students feeling overwhelmed and having a shaky grasp of
basic knowledge when independently developing projects after learning the fundamentals of C lan-
guage, such as arrays, functions, pointers, and structures. The aim is to enable students to quickly
integrate and apply their C language knowledge while stimulating their interest in learning C pro-
gramming.
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1. 3]

CiEF AR TR MER, ZMFEMNTTIREE, A R SEE A T B LR T LF S At
TEFRE S ZUF P, THAL B E B A RS, HRBT CIEBESRAMKEES, CIBEITK
WEAMGI K Java F2J7 RE BT EDE . SIS —2E, FILH C IESRERMHIFAIEE T E, XATE
C Wl F TR BEE K T WAE[1]. ASCHTH R0 HLREE S T3 A R, L5055 sk
AT, THI D GO S T LB AU T 0 S AR A o W TR 2 AR B ok Ul g
PRSI WA AFAE L R HE[2]. T BasyX A2 £ C/CHIIEEE, af A BMER C/C++iEF Y]
SH N T B ERmAE, AR EZEME D2, @ BTN TS24k, C B F IRFET A
WA NRAEBE FIRT], C B SRR TR A ELEE, MEGRHHIS A RTF R
I H R, C S FECEEAE AR AT SO A AET, I H Ay el i St — AN e BRI H i 3E T
MBCEEES), BIERE ARG BOUNES SERE R, o RIEF A ANE R RS, T8 E iR st
B il BRI 25 A RE I[3]. BRI, ASCRABE T BasyX BB R Beit i) LR R AE v T H A2 I =51, LA
AR ) 7 T R #%:, E R LATE C 18 5 T H AL 2 pd A2 s ok B 25 1 R

1E CiBH M EAHE T, @ F IR — P E B E HIG, WA BT Rt
B ERRiAE S B R A ARG 3R L, @ SIREEAN EAER, s EAH KR S
T CHEFREMNRENS, X—HRERBEAFHSCEHH BEARTEESE . @ E %
WORA S I F RS S R RS R @M. BINN, FA R ahEZ R, R  IH TS

][l
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BRH P ESEEAEE SR, B, #FdREBREANNE S, WEEE RS RIE L WaEshPE,
XA B T T2 AR B 5 I ROR A 22 21 AR, A Bh T35 95 0 2 B S Re ) A 4R ) = 25 0
NA, HENBEF RN AT [FR, ERERIE M3, FmCAX R 5 A B T B ar ok
R BN T, BEFRAATTI B BT RE I S S ST IR, AT B R R R B IR S g
fib[4].

2. EasyX B EE

EasyX /& — Nl LA C. C+HHE 5 3T AL 00 S 20 22 BT e . B RE S8 T R 8 763X M 1 4 1S 35 26
Bi N, BWIEE 2R EIELH] SR RIS, KRR T C/C+HIE 5 16 AT MG A2 AUk 1) B
R g, 2 T M IEA B 2 ) 3 B2 R k08 4 SIS AN A 2 IR MR FE R R, e $e it 17— /MEdE
EAR B RFE T e, BasyX RIUHt, HICRFUREMEE 7 M VC6.0 3] VC2022 A%
Visual C+Hhft A . BasyX T e IR 75 1 B 3 48 20 1 R B S BE AR & RV T IR R, ARG TR AR 1 0 20 LA E Y P o
R R S &, WA EZYEHNS MEM . 52, BasyX AUl R4F:

1) EasyX 2355, S8 VC6.0 Z 5 VC &I A# % #f .

2) EasyX fii FiI faj ., I 7 0 22 B BR BOR AN € . AR TLANES BRIAH SR A BE A & b 4 5 IR TR A
W ARFET 5]

ARSI LR I Xk 00 E 75 22 1Y) BasyX Bhfig, WAMINATES . @HEY, HLE. HE
Mz, BRI, BN ET SR Fe R0 WURE A BasyX FE N 1) Rbr A 2 50
WU, DR el SRR R AL, 4 R SRR N AR SN & 1T H 2 I RN BLIARSR, 22 ARTE
{ FX S ThE B I RIS, X BasyX FEA AR AN EEF . 81 BasyX B FE & THEBREERIIE , ik
WH S FAEUES R, SIS A %], BN, kAT DR B BB b, T SRR I AL
JERFI BRI, AT DAt — 2D IR TR AR (2 ST D, SR AEAE I E WLRESIPE[6]. EasyX BIFEPE EEHEAL T
FH T2 R TR (40 5 P R B0 MR (0 Sk SO o A BasyX AR a7 B, WO RSk e, 5 3L lib SefEsefn
include CAF 32 N 2543 il #2 UL 3 Visual C++] include A1 1ib LR EIAT[7],

3. MEUBEFRR
3.1. IEHHEFEANELRFR

T A B MR SCERAROT R, R A EREG Al I B e i aa 2k, il
MR EENSEIH, K B AL, AR H BRI R A ST SRR R R
I, BEEETER B B IR I Bk, O th I 75 4% AL S 3 T IR R DE, R <350 2044 %017
m BUTREIHE ARIR AL o AR RS 2] B BEERYE, 2 N B IR 5 SEPr 4 &, AEBUTH
R EAE BRI, SRS FM B RS AR B I H AT S S R e S A, S B R I
MrAe. TH AR, FOMA B H AR — R Bk, %38 i R UL i 2B N 3
RABECT, S BRI H 827 5] R S 0 R B S, RN 24 B B R HIE AR T RN
A REMIM SE BRI H » X FERERE 78 70O 2 AR B RESIPE,  thREIA BIHETT R AT E[8] -

3.2. MBXHFEANRRE

HUTRATRS LPCIEITH , B ORI H BEREI SRR s R & 3597 77 8, Bt H I R ONTR . B 5 B0,
it . T — TR H A AR 2 BUE A AT AT REIN R S A R SR, PR mT UK I3 H A
WS DIRER . O T R s 2 AR I Zn AR B, AR AR A SE R S BTG AL . S SR RNIR RS
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A DA BRSO R R BB BT R AT AT 22 30, AEBEAN T H e v A g S5 Wl 5N R B, R 0
F D RERER P R BOR BEAT 73 B8, TXFE AL RE Lk 25 A4 7 45 A 25 52 140 9 ST A sl 3 ST AR 100 2 A2 R 4 A 5 95
NUUEGRER 2 I MBI HT T RIFAIEEAT . 25, BEEZEERIRATTRE, PRSI R R UL R R A
FEXER I, ITIEE G2 “BUE” MTH

e, WA RORATRYS, A RS RTERAE IR AL b, I H QAL R IR
R AIRNC, FAOSCREAT U R, UM FEIE I LS T8 8 S ERXFERITH (L,
FAEWRMEIFE TBE, XH O TFRETREIREECR, a2, AR H
F), W T CIEE ML, ARk, EIN. B, R IREN. SRS, WL T BCAERTS
RMER, EPHEEOARTEEE, BAh, SR EGIE RN AR EE 3, 2AENBRREE ST
[ERR A IPN 3ios AEFSETIEEI R E o E ST

4. Bt
4.1. METEMERG®

{81 Visual Studio 2022 {E NI K F 2 H A, {8 PhotoShop A G i iE M 5t Bkl #L
Bl FoREE R, HRK XS & 5 O png MK, 46 N Z 4 SCHF PlayPlane 1] image SCEEHT; #.mp3
H 2 2 B M e 22 R A AT PlayPlane ) Music SCfH, ] Visual Studio 2022 g CH#IAIE S, 5L
L 58 AR AR TSz

4.2. FFRYEREBIET

FUAPTHRIH BT CIEF S I3 LKA R, iR vt 738 3 A2
R

(1) WIaGARib: BRREERA7 8 i AR R B AT HE % TAFRI R DA . Bl T 20 RBP TR, EoERT
AT T G, X IR TR B R R R A 4G SRS, A SR T B AR ORI
PG BRI RN RBEEAIIAI, X DRI TR AR R RS RS B B B EATAIRAS
Nl 3IE R A IZ AT BOE BE At . tEAh, A IROIR RS i R AR BRI — 3R, B SRR T R
BB BHRANT 5 Mt BRSMBEIALF, FFRAER T LS iE g bk, Abix P WAz
= AR .

(2) TR AR E ARG, AR R T 2 A IE R . Herh, TOHLE R A i 6 5T
AR DT AN (U B A ) SR B 25 T B X A RLAR) RATIRAS S 7 1 5o 2SR ) UL A o B 2%
AT NI BN, KBRS 0% N« RS SR A D T X A 4R AR i & o L JR 2 O B i
KAV RO SIS I R TR (KL S SO BRES AR 2 M AL B OC R, — BFE
DA, D KR S B A (AT o FRIESR ). BEAN, SRR B S T AR AE — S TRAT S el il b AT
BEANR 1B T B (HN T 308 BARIRIE AR 5, ERFFEE, BENSHEINT xR I 2 FEPE AT R
.

(3) GEitAH: AR TR S 5 R, R D ik A S i i) B E A G 7 o
FBTGETBUA ) 70 BN HP EL(CE dr (BB e (R, 7570 BOd % e 1 Bk fE i kb IR BLIL 55, v e
NHHCR . SRS RS T HP EN E R B B X MRS, — BREEE, WiFREH. it
LI L SN SR I R IX e A, AR BT RENE TR T 1 B SR R AR I, O gk
ol S e BB, SR xR VR 5 S AR B

ALK A D RE @&l 1 R o
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Figure 1. Functional module diagram of the Plane War game

B 1. TCHLRECIR T BERR IR E

4.3. ERIZERIT

DU AL T IO R RN R A e, Brocld i@ i R ‘W7 . “A7 L “S7 . “D” K
PRI, BT SR A xR T I I REALAE ORI a8, SRR, Bua e Rkl T s, B
T 5P SO L, B AL . FEIERE AR, S B R R, SRS T
PRAFE A E RCR . WRBOAN TR, — B T S B E RS, BrEdnkk 1 s, 250
EAMERIA G R, 5 TG, (RIS 9 T e 2R I 5 T DA A 0 AR A . St T LA i 2 A
MBI B, FEIRTI AR BN, ik 7 AR, Trsa2 8 i Bk &l 2 for.
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Figure 2. Game logic composition
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4.4. R EEhE

Figure 3. Game scene

3. AR

7F Visual Studio 2022 K7 k37 5 #5 BU Ja (LI 3), FRURRHIFRR A8 BT Wi h o AR 028 %
HMEEN: B, R Visual Studio 2022 (¥ EasyX #ifF R BT 46 S 1H, F BUbs s T AR i sk 4% 4l e
FEVAT AR . BENWER )G, B EsA W7 o “A7 L “S” . “D” gEHIEA WM E N AEA
123, kPR R T T EOHL3]. DU KMLAH I TS BEOT /L, B0 CHLE R, A BT
() Sorce MEHMIN 1: R, W7 CHALRESIDUR WAL, A BT “Iisk HPE” sk 1. R kIS %
o, DU LR AT DU AT R 2 il E B, Bl — AN iE “IJ?:%HME” Bhn1, [RIREZ B
SEREOR HP AH, MEFABUER R GA AT E . ERER TR R, BN T K 2 i B S B A 15 T g
TE—EFRRE b ] DA BhBe SRR e o 4 o v i 72 2 2% BasyX B FE B R B OHEAR T, i
W E B 2 —

5. B HFRISH
5.1. EZFEREM

N TR A RN 22 2], RNl TER . T DR SR S S i I A O
A 2 5k, 4r AR R IE RN AR IE Hh R B FOIR S o A P HERS ] “plane3.png” FIRZ:E “planed.png” I
AT HES, RHEAGEIHEAR, &E”/FARERERER D £, WA 4 s,

F 3 ARTY
//‘. j

/l’n N

plane3.png plane4.png

Figure 4. Preparing image materials
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5.2. BIEEO

MRYETS S R RSH LI BN 1, AR A 72 B0, 0 R JE &S, X RiKF 7 R4, & m,
Y SR E IR, BEE . Bl RS TR AR, R 1. FE I S A4S
BT Ja S h SIS VR N UEAE,  [F]I H BE S 3 M 67 B B X )2 2 i ik s AR Ak 280, LT it

JEREE I 5 s
000 [ X
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v "T; width :,i
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Figure 5. Game window design diagram

B 5. HERE Ot E
5.3. EE®I
TKHLR AR AR AL W 1T 5T BasyX JEEATHF &, BasyX J&E 25T Windows [ EJE4ifE, ¥ Windows
TR FRTIREEAT S, % Windows R FEEFERR, A H PR — AR ERAER M O, &t
AT B EE R R B A, &2 1 Windows HUJERJE APL 2. JE T EE® T, BEiLSEA
KL RIX AT H B L CIBETF AR, REgwmiEae )1, BEREEG AR 6 iR,
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Figure 6. Algorithm design process of Plane War game
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20 H 3T EasyX BEERIF, FY B Windows API FIJEJZ K%L, ¥ AN C 5 S MiNaRE TR
IS DEFR. AR KB YRR TREHME S, I IR Bk WA NN o)
%Uj\j:

(1) Pigaterit: WIAaLaE O, EHlG . CHUM s 8, BARR RN, m2HEE D IOR T
BRI SRR, W R E REIR, XA R A B E e L SR, TER LA EasyX KRR
FEWCE RAMEE R B B0 A, R A e BERACRDHESE, R )2 5]\ BasyX BITEFRX — &,
LB R

#define WIN_WIDTH 1055//% Il % J&

#define WIN_HEIGHT 1467//% = %

#define num 15//F0 5 i K1 4 &

#define Num 15//8HL i KA &

struct Image { //easyx

IMAGE begin;/iif #% ¥ 46 7T

IMAGE bakcGround;// 5 5K H

IMAGE player[2];/5t 5 KL Jv,  JRIEAHERD
IMAGE bullet[2];/ 734 & }r

IMAGE enemy[2];//8HL 1 & F

IMAGE boss[2];//&#HL 2 E F

IMAGE daoju[2];/In fiLiE B35 7%

IMAGE miss[2];/A& W, FHLIE %

IMAGE end;//45 5 Hi[fi]

}image;

srand(GetTickCount());/1% & BENL B Fh 1

t1 = 12 = 3=t3=GetTickCount();//3RH R G L2 4 i pr &t (1) 2 5P

mciSendString("open ./image/game_music.mp3 alias BGM",0,0,0);// ] 22 WA £ H2 11 % 745

mciSendString("play BGM repeat", 0, 0, 0); /A& & oK

loadimage(&image.bakcGround,"./image/ok.jpg");  /AEE A NI EARAT

loadimage(&image.player[0], "./image/plane3.png");  /IN#EILK CHLE A

loadimage(&image.player[1], "./image/plane4.png");

player.x =WIN_WIDTH/2-60;  //#FI4H bETF Hidh

player.y =WIN_HEIGHT-830;

player.flag = true;//ItxE CHUIRZS

player.HP = 1;/#14H 4= A {E

for (inti=0;i<num;i++) /PG T3P

{

bullet[i].flag = false;
bulletl[i].flag = false;

H

() BahEmmgit: WEESE W . “A” . “ST . “D” @fEfl A W E AR ES), ik
TR AR sl i AL, R SREERCT KL, RN BB R, T oRATE B R BN AR S . TR
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ERNTREEA, WEAEMERAFT, R HE— EEf S U E LR v e 2 a DUE R, s
PR RN LI RERITY, SHREL SFAFFIRTA BasyX EIE R BRSO R £, BB 3 24K
(E N
void GameControl(int speed){ // K M1z #
if (GetAsyncKeyState(0x57)&&player.y>=0){ // w
player.y -= speed;

H

if (GetAsyncKeyState(0x53)&&player.y<=800){ // S
player.y += speed;

H

if (GetAsyncKeyState(0x41)&&player.x>=-53){ // A
player.x -= speed;

H

if (GetAsyncKeyState(0x44)&&player.x<990){ // S
player.x += speed;

H

}
void EnemyMove(int speed){  //FIHLFEEN

for (int i = 0; i < Num; i++){
if (enemy[i].flag){
enemy[i].y += speed;
if (enemy[i].y >= WIN HEIGHT){

enemy[i].flag = false;

}

(3) FlfdEE R WA R A% OB B, Rl I O A . EAR T T R S AL
ZIAHAEE, A T SO DS L 18] T B8 A AR AT R i 4 S o G0 TR i P B AR A0 b B A
K SEE, RERENS HII PN Lo R AR 1. — BRI RIRERE, RE0R B S A A N
B, Bl SOyl elRy g 8 BNk S i ok, A W] DL AR XEShm . & AR, ARG SRR
FIUTR BRSNS S5, BRI S i) SR s MR X AT T C 15 5 R AR RS, KRB PRI %A
W X5 Wbiz FIFEREREAS I3RS, 45 5 THOER R A 2, 2SR

void playertouch(){ /Tt KHL-SFA LA ] W

for (inti=0; 1 <2; i++){
if (player.x + 90 > enemy[i].x + 30 && player.x+30<enemy[i].x + 90
&& player.y +10<enemy[i].y + 80 && player.y + 80 >enemy[i].y + 10){
if (enemy[i].flag){
player. HP--//RlE 48 B, 1fl -1
enemy(i].flag = false;
break;
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}

(4) BRI R AR B W R S B R LM A H, BT AR RS S A,
BORS AP L N SR PIRES , FF AT = U B . Bugkal i b s PR BN CTFART AR Rk
JE AR, B AR R LR Eh 7 X — WAL, BOR TR AR DR A e R, B
FAHE T W H ST LR EtAL, XU BasyX B EMBRECHH, LAIH LR frEx —
FOURHE RSN, DA E BRE0 77 AT Ry, AR TR PRI 4R, E AR R

GetAsyncKeyState(0x57); /35 B2 Bt W

GetAsyncKeyState(0x53); /3R BB S i

1 BRATAZ B SRR 5 4] by

ExMessage msg;//ZH & B

if (peekmessage(&msg)) {/U1FH B A E MR FFE peekmessage BREH, BINE

if (msg.message == WM_LBUTTONDOWN){

if (msg.message > 507 && msg.x < 947 && msg.y>593 && msg.y < 752){//7€ S ALK FI W7 b5 T 2
HNTTG

}

(5) BESER G Oy T iEDuK RERIE ML 1 AR E SRS BERE , RGET E LRI 2
RBUZK K] Score EAN HP B . 377 R GiARYE ok B0l e R I Cn o O EeL . Wil B A5 sh A 508, 1 HP
I S T B B AEARIRAS o X a5 B AR I 12 v DB ) S o 3R (A - B 2 2R 55 )RRk JR R
DR, IAEP ARG RN A 245 73 T A AR R A R T b, A B S (e e ke i3t . XA
S SR R ALE, AROR BT TR R AT DU AR R, BOR T Ie R IS G R R . A
M Windows API HIBREL, KR BosEl 5t E EARmE 0, MEHIHMRY A milim, At
JEoR TAF B E A, oA G4 8 E I R IUH M, R 2R

void showmessage() { /37~ 137 FIfL &5 2

11553 o

char Grade[100] = { 0 };

sprintf(Grade, "%d", grade.Count);

setbkmode(0);/# B 1 5%

settextcolor(YELLOW);

settextstyle(50, 0, "RAK")//FARKAN, BERE, FHARER

outtextxy(10, 20, "Sorce:");

outtextxy(150, 20, Grade);

IR T7

char heart[100] = { 0 };

sprintf(heart, "%d", player.HP);

setbkmode(0);//% B 1 5%

settextcolor(RED);

settextstyle(50, 0, "FRAE™);
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outtextxy(10, 70, "HP:");

outtextxy(90, 70, heart);

}

(6) FETRIMEAE TR AF e it AR A 2 3, RICHIE NI OR 1B E A PR e 8. 24
DU ) HP (A e 0, BIAE R I . Ui, R0 B3B8k b i, I B 300 w2t ok 5
FERXAFE L, BT BRI s &AF50 40, IR AN — e s PR TR B E Brik i, BAS| 3
F RSP R BRI R . AR U S D)3 ARG AR, V%S EasyX BT P ok 5 DAL I
st EEAM LR

void showend() { /4% 7 I ]

loadimage(&image.end, "./image/end4.jpg");/ IN#K &5 A T T
putimage(0,0, &image.end);//fii H 25 H I [H]
k582 SE RN TVN
char Grade[100] = { 0 };
sprintf(Grade, "%d", grade.Count);
setbkmode(0);/ % B 15 5t
settextcolor(YELLOW));
settextstyle(50, 0, "SRAR");//FAR KN, BEHBEFEE, FARFER
outtextxy(350, 400, " 2 H:");
outtextxy(580, 400, Grade);
}

5.4. T E SEiERYRAE

AR R, TR R W7 B RS AT AT R O TR AR B X R T H
A NRBAEE RO I 77 R b, AR BUEEE, HOH AT EE. R, 7E0TH B
TR B, SO RRATITAS 2 A S e A R g . B ARSI SEELMRT R (O T H AR 251 A
N1, BUOAE BAR S RO AR 2 2100, 51 o AR 3 LU, X LR X
— 5T BasyX BRI AT H AR N RO IR 2 —. AR SRR ARG, i8R H e
THEJG B2 2N B CREOGER K R Th . Blin, £ “ KUK WTH &, B s 4 8 i 2k fe Sl
BILSE— R, (RIS AR . 8 Tk A S BT, A& L s E, Ll
Fhn BISii S B AN ORI AR, X I AL A S IR G S RIACR

6. L5RIB

AL CHUR A N B, M BasyX BT Sepl 1 e I, Bid s aE. B mE. i
ARPERIAGE TS, RAERR, RBCEZR, BEHE s TR TR AL SR AR R 4R, ARGy M T
THSM CIEF M. tAh, EasyX KR EAAED H LA BA SN E, THER%I DA
B CHEF AT T, FNthREHERE @A T SO I BAR, R RN B A k. S NP,
FOTr L E R C i 5 A A R B TR AR, MRz A e S k. it —0, L
R CHiEF I, EasyX FIFERERS RAIERUN, Fovras A AT ) oxd R 77 BT g S 45 B Pnd,
EasyX EJEPEAE C/CHIIEA T RERIMA T, AMERT T HERFE M, SRR, 2
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