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Aceasta activitate se bazeazd pe modul in care sondele spatiale trimit Thapoi pe Pamant date pe
care le-au colectat. Activitdtile exploreaza stiinta si calculul implicate in colectarea, trimiterea si
interpretarea datelor din locatii indepartate.

Conexiuni curriculare

Disciplina Competente

Informaticd | - intelegerea modului in care numerele pot fi reprezentate in sistem binar
- intelegerea modului in care datele de diferite tipuri pot fi reprezentate si
manipulate digital, sub forma de cifre binare

Stiinte - cunoasterea undelor luminoase

Q@ Resurse necesare:

LTS S creioane
ﬁg - filtre de culoare

Cum transmit sondele spatiale date inapoi pe Pamant?

Nava spatiala Magellan langa
planeta Venus
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Microunde

1.

Sondele spatiale utilizeaza microunde pentru comunicatii. Microundele au o frecventa suficient

de mare pentru a trece prin atmosfera, mai degraba decat sa fie reflectate de ionosfera, cum ar fi

4 mai mica.

undele radio cu frecvent

2. Sistem binar

Sondele spatiale si computerele inteleg numai doua stari, care pot fi reprezentate folosind numere

binare. Baza de numeratie 2 are doar douad cifre: 0 si 1. Un "1" sau un "0" este numit un bit.

Imaginile care utilizeaza sistemul binar pentru a codifica o retea de patrate colorate sau pixeli

sunt numite imagini bitmap. Daca un pixel are valoarea 0, acesta este negru. Apoi, un pixel cu
valoarea | este alb. De exemplu, un patrat bitmap de 2 x 2 cu valorile 1, 0, 0, 1 ar arata astfel:

Formati 4 grupe si transformati urmatoarele coduri binare in patrate 11x11:

1, ,1,1,1,1,1,10,0,1,1,1,1,1,1,1,1,1,0,1, 1, 1,1, 1, 1,1, 1,1, 1,0, 1, 1, 1, 1, 1,
1,1,1,1,10,1,1,1,1,1,1,1, 1,1, 1,1, 1,1, 1, 1,1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

LL,LLL L1,

b) 1,1,0,0,0,0,0,0,0,0,0, 1,1,1,1,1,0,0,0,0,0,0,1,1, 1,1, 1, 1,0,0,0,0,0, 1, 1, 1,

1, ,1,1,11,110,1,1,1,1,1,1,1,1,1,1,0,0,1, 1,1, 1, 1,1, 1, 1,1,0,0,0, 1, 1, 1,

1,1,1,1,1,0,0,0,0,1,1,1,1,1,1,1,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0, 0,0, 1,

1,1,0,0,0,0,0,0,0,0,0,0,0.

d ,1,1,1,1,1,1,1,1,1,0,1,1, 1, 1,1, 1,1, 1, 1, 1,0, 1, 1, 1, 1, 1, I, 1, 1, 1, 1,0, 1, 1, 1,
1, ,1,1,1,1,00,1,1,1,1,1,1,1,1,1,0,0, 1,1, 1, 1,1, 1,1,1,0,0,0, 1, 1, 1, 1, 1, 1,

100001,1,1,1,1,1,0,0,0,0,0,1,1,1,1,1,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0.

1, 1,1,0,0,1,1,1,1,1,1,1,1,1,1,0, 1,1, 1,1, 1,1, 1, 1,1, 1,0, I, 1, 1,1, 1,1, I, 1,

1,1,0,1,1,1,1,1,1,1,1,1,1,0.
o LLLLLLLLLLLLLLLLLLLLLLLLILILLILILILILILILOILIL

1,1,1,1,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0, 1, 1,1, 1,1,1,1,1,1,0,0, 1, 1, 1, 1, 1, 1,

a) 0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,1,1,1, 1,1,0,0,0,0,1,1,1,1,1,1,1,0,0,0,

Puneti cele 4 imagini impreund. Cum aratd imaginea acum?



$ Exercitiul 1: Crearea unei imagini bitmap alb-negru

Imaginile cu o calitate mai bund pot fi create utilizdnd mai multe informatii per pixel. De
exemplu, un pixel poate avea doi biti de informatii, ceea ce inseamna ca existd patru culori
disponibile. Pixelul ar putea lua valorile 00, 01, 10 sau 11 pentru negru, gri inchis, gri deschis si,
respectiv, alb. De exemplu, un patrat bitmap de 2 x 2 cu valorile 00, 01, 10, 11 ar arata astfel:

mm

Formati 4 grupe si transformati urmatoarele coduri binare in patrate 11x11:

a) 00, 00, 00, 00, 00, 00, 00, 00, 01, 11, 11, 00, 00, 00, 00, 00, 00, 01, 01, 10, 11, 11, 00, 00,
00, 00, 01, 01,01, 11, 10, 01, 01, 00, 00, 00, 01, 01, 01, 01, 01, 01, 01, 01, 00, 00, 01, O1,
01, 01,01, 01,01, 01,01, 00, 01, 01, 01, 01, 01, 01, 01, 01, 01, 01, 00, 10, 01, 01, O1, 10,
01, 10,10, 10,01, 00, 11, 01, 01, 01, 10, O1, 10, 10, 10, 01, 10, 01, 01, 01, O1, 10, 01, O1,
01,01,01,11,11,01,01, 01,01, 01,01, 11,01, 11, 11, 11, 11, 11, 10, 01, 01, 01, 10, 11,
11.

b) 11,01, 00, 00, 00, 00, 00, 00, 00, 00, 00, 01, 11, 11, 11, 10, 00, 00, 00, 00, 00, 00, 01, 10,
11,11, 11, 11, 00, 00, 00, 00, 00, 01, 01, 11, 11, 11, 11, 11, 00, 00, 00, 00, 01, 01, 11, 11,
11,01,11, 11, 00, 00, 00, 01, 11, 11, 11, 11, 11, 01, 11, 11, 00, 00, 10, 11, 11, 11, 11, 11,
11,11, 11, 00, 00, O1, 11, 11, 11, 11, 11, 11, 11, 11, 10, 00, 11, O1, 10, 01, O1, 10, 11, O1,
11, 10,00, 01,11, 11, 10, 01, 11, 01, 10, 01, 01, 00O, 11, 11, 11, 11, 01, 01, O1, 11, 11, 10,
00.

c) 11,11,11,11,01,10,10,10,10,01, 11,11, 11, 10, 10, 01, 10, 01, 01, 01, 10, 11, 10, 11,
01, 10,01, 10,01, 01,01, 11,11, 00, 11, 11, 11, 11, 01, 10, 11, 11, 11, 11, 00, 11, 11, 11,
11,11,11, 11,11, 11, 11, 00, 00, 11, 11, 11, 11, 10, 10, 11, 10, 11, 00, 00, 00, 11, 11, 10,
11, 11,10, 11, 11, 00, 00, 00, 00, 11, 11, 11, 11, 11, 11, 11, 00, 00, 00, 00, 00, 01, 11, 11,
11,11, 11, 00, 00, 00, 00, 00, 00, 00, 00, 11, 11, 11, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00,
00.

d) 11,01,11,11,11,01,01, 11, 11, 10,00, 11, 11, 01, 11, 11, 10, 10, 11, 11, 10, 00, 11, 11,
11,10, 11, 10,10, 11, 11, 11,00, 11, 11, 11, 11, 10, 10, 10, 10, 11, 00, 00, 11, 10, 10, 11,
11,10,11, 11,11, 00,00, 11,11, 11, 11, 11, 11, 11, 11, 00, 00, 00, 11, 11, 11, 11, 11, 11,
11, 00, 00, 00, 00, 11, 11, 11, 11, 11, 11, 00, 00, 00, 00, 00, 11, 11, 11, 11, 01, 00, 00, 00,
00, 00, 00, 11, 01, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00,
00.

Puneti cele 4 imagini impreund. Cum aratd imaginea acum?



Imaginea color a planetei Marte

Imagine preluatd de pe www.refinery29.com

Exercitiul 2: Crearea unei imagini color

Pentru a crea imagini color, sonda spatiald capteaza imagini prin filtre colorate diferite. Fiecare
filtru va permite doar o anumita culoare; de exemplu, un filtru albastru va permite doar lumina
albastra. Deci, imaginea filtratd in albastru va arata stralucirea albastra ca un bitmap de culoare
gri. Daca aveti un bitmap rosu, verde si albastru si combinati datele pixelilor, puteti crea o
imagine color.
Investigati cum arata diferite obiectele prin filtre diferite.
Cum aratd un obiect alb printr-un filtru rosu, verde sau printr-un filtru albastru?
De ce obiectul alb apare negru daca te uiti la el prin toate cele trei filtre?
Investigati modul in care se combinad diferite culori. Ce culoare apare atunci cand utilizati
urmatoarele combinatii:

e Rosu si albastru?

e Rosu si verde?

e Albastru si verde?

e Rosu, albastru si verde?

Exercitiul 3: Trimiterea unui mesaj

Sistemul binar poate fi folosit pentru a trimite cuvinte si numere, la fel ca la imagini. Acest lucru
este similar cu modul in care telefoanele mobile trimit si primesc mesaje text.

Litera | Codul binar Litera Codul binar

A 01000001 N 01001110

B 01000010 O 01001111

C 01000011 P 01010000




D 01000100 Q 01010001
E 01000101 R 01010010
F 01000110 S 01010011
G 01000111 T 01010100
H 01001000 U 01010101
I 01001001 \Y 01010110
J 01001010 \ 01010111
K 01001011 X 01011000
L 01001100 Y 01011001
M 01001101 Z 01011010

Tabelul prezinta alfabetul in cod binar, astfel incat daca litera A urma sa fie transmisa ca un
semnal pe Terra cu o lungime de unda reprezentand un bit de informatie, forma de unda ar arata
astfel:

Ati putea descifra urmatorul mesaj?



